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ABSTRACT

The Nd YAG laser offers rapid relief of symptoms advanced gastrointestinal 

cancers but deep tumour is inaccessible. External beam radiotherapy alone can be 

effectively used to treat all local tumour but its effect is delayed and effective 

recanalisation is often not achieved. There is very little data on how these treatments 

can best be combined to achieve the optimum clinical result. This thesis reports a 

series of studies which focus on the combination of endoscopic laser therapy and 

external beam radiotherapy for palliation of GI cancers.

Laser is effective in palliation of dysphagia in oesophageal cancer but regular repeat 

treatments are required to maintain symptomatic relief. We have studied the 

additional use of external beam radiotherapy to reduce frequency of follow up 

treatments in this group and have identified patients most likely to benefit. We have 

also studied the effect on quality of life and cost of the additional radiotherapy in 

patients undergoing laser treatment.

The use of external beam radiotherapy in patients with rectal cancer undergoing 

laser has been studied. This approach reduces the need for follow up procedures 

more dramatically than with oesophageal cancers.

The role of endoprostheses in combination with laser and radiotherapy for 

oesophageal cancer is assessed. Patients with late complications such as fistulae and 

perforation are probably seen more commonly after laser/radiotherapy 

combinations. The use of cuffed tubes in this group is described. Standard 

oesophageal prostheses are useful later in palliation when laser is no longer 

effective. Tube overgrowth can subsequently present a problem in such patients, 

but is usually controllable with laser recanalisation.

Conclusion: Laser has an important role in endoscopic palliation of advanced 

gastrointestinal cancers which is complementary to radiotherapy and intubation.
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CHAPTER 1 

B ACKGROIJND TO I.ASER ENDOSCOPY

1.1 The history of cautery

The application of heat for cauterization of tumours is ancient, the oldest reference 

being in the Edwin Smith surgical Papyrus which has been carbon dated to 1700 

b.c. The original manuscript was probably produced 1000 years earlier. At that time 

the Egyptians used the hot iron for treatment of breast cancers. References to 

cautery for tumour destroying properties can be found again from the 6th century 

onwards but the technique did not advance until the 1940's when high frequency 

diathermy was introduced. Direct application of heat by a pre-heated iron instrument 

was replaced by the direct generation of heat by electric current. It was not until the 

1970's that probes which could be introduced either along side an endoscope or 

down the instrument channel opened up the gastrointestinal tract for 

electrocoagulation. At about the same time fibres became available which would 

allow transmission of laser light and thus both endoscopic electrocoagulation and 

laser therapy was possible.

1.2 Tissue effects of heat

Raising the temperature of living tissue to around 60 degrees Centigrade results in 

desiccation, contraction and protein coagulation, at 100 degrees Centigrade water 

boils causing cells to explode and at higher temperatures the tissue becomes 

carbonized and subsequently Vapourises (Cummings 1983). Coagulation is an 

irreversible dénaturation or conformational change of structural proteins and 

enzymes. It is readily observed macroscopically as whitening of tissue. A detailed 

histological study of the coagulative change produced by the Nd YAG laser in dog 

stomach (Kelly 1983) showed initial hyperaemia and oedema followed by thermal 

contraction with larger amounts of energy. Contraction was thought to be the initial
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mechanism of haemostasis rather than thrombus formation within vessels which 

only occurred as a secondary phenomenon. There are several endoscopic devices 

designed to induce coagulation of tissue but vaporisation can only be safely 

achieved with the non-contact technique using laser light.

1.3 Endoscopic thermal methods

1.3.1 Monopolar electrocoagulation

Diathermy is a crude form of monopolar electrocoagulation. An electric current is 

passed through tissue from an electrode (in this case diathermy forceps) to a metal 

plate usually attached to the patients leg, this causes heat generation within the 

tissue. The current is rapidly alternating preventing depolarisation of cells which 

would occur with a direct current. Current density and thus heating is maximal at 

the point where the electrode touches tissue and the effect rapidly falls off with 

distance from the electrode as the current is distributed through increasing volumes 

of tissue. At open operation quite extensive damage occurs to the tissue adjacent to 

the point of diathermy which could be dangerous in a thin walled organ.

The simplest endoscopic device consists of a narrow electrode which can be passed 

down the biopsy channel of an endoscope and pressed against the tissue to be 

coagulated. It is connected to an electrosurgical generator and a radiofrequency 

current (> 300,000Hz) is passed between the electrode and a plate strapped to the 

patients leg. The inactivated probe is applied and then activated, a pre set quantity of 

energy being delivered and the procedure is then repeated at multiple sites. Good 

contact between the probe and tissue is essential for the passage of current and this 

results in adherence to coagulated tissue. The monopolar probe is thus difficult to 

use in bleeding because the coagulum is often tom of with removal of the probe. To 

overcome this problem 'liquid' electrodes were developed which use water or saline 

between the electrode and tissue. This technique, known as 'wet' 

electrocoagulation, gives better electrical contact and minimises tissue adherence. 

Another problem with monopolar probes is the large number of parameters
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affecting the extent of coagulation. The distance between the ground plate and probe 

varies between individuals as does the electrical conductivity of the tissue. Most 

importantly the contact surface between probe and tissue varies. The current density 

is therefore unpredictable and the risk of excessive tissue damage leading to 

perforation has limited clinical use. Treatment of rectal cancer is however safe as the 

rectum is retroperitoneal and thus full thickness damage or small perforations are 

unlikely to have important clinical consequences. Most authors advise general or 

caudal anaesthesia and treatment is applied via an operating sigmoidoscope. The 

treatment technique itself varies between centres. An electrocoagulator with a 

spherical electrode 4 mm in diameter at the tip is commonly used but a needle point 

electrode which will induce deeper necrosis is an alternative. The sphere is applied 

to the tumour to be treated and electric current is applied for a few seconds until the 

tissue treated begins to boil. Fulguration (holding the tip of the electrode over the 

tumour and destroying the surface by sparking) is avoided by most groups. This 

practice causes carbonization of the surface and tissue damage is superficial. Some 

authors treat the tumour surface only once on each occasion (Hoekstra 1985) but 

others (Madden 1983) prefer to clear the coagulum and retreat up to 5 or 6 times at 

the same session until all tumour has been coagulated, often treating down to the 

extrarectal fat.

Loop diathermy or endoscopic transanal resection of rectal cancer (ETAR) can be 

achieved with a urological resectoscope which is a monopolar probe in the form of a 

'loop'. This technique is very similar to transurethral resection of the prostate. 

Restriction to oral fluids for 24 hours prior to operation and a phosphate enema is all 

the preparation that is required. The procedure is performed under spinal or general 

anaesthetic in the lithotomy position. The resectoscope is inserted and the resection 

performed with a continuous infusion of 1.5% glycine. Resection is deeper , the 

limits being judged by the appearance of circular or longitudinal muscle fibres.
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1.3.2 Bipolar electrocoagulation

These probes were introduced in an attempt to minimise the risk of full thickness 

damage seen with monopolar probes. The positive and negative poles are located 

close to each other on the operating probe. This dispenses with the need for a plate 

or dispersive electrode. Multiple electrodes can be incorporated into a single device. 

There are usually 2 or 3 pairs (BICAP) of bipolar electrodes allowing diathermy 

with tip angulation. The probes come in various sizes early probes being 2.3mm 

diameter and later ones 3.2mm or 3.4mm diameter, with a central irrigation 

channel. Early power sources deliver 25 watts, the later units 50 watts. The 

technique for coagulation is identical to that employed with the monopolar and 

heater probes. Large tumour probes can be inserted alongside the endoscope.

1.3.3 Heater probe

The heater probe was developed in 1978 (Protell). It was designed to apply 

pressure and heat simultaneously to a bleeding vessel. The probe comprises a 

hollow aluminium cylinder with an inner heater coil and an outer coating of non 

stick teflon. It also contains a separate thermocouple element in the tip to measure 

its temperature and can be heated to a maximum of 250 degrees C. The probe 

temperature is maintained until a preset amount of energy is dehvered. There is also 

a proximal irrigation port to allow washing of the target even when the probe is 

forcibly applied to tissue. The technique was not designed for use in cancers 

although it could potentially be used for this application.

1.4 The development of lasers

The development of lasers was dependent on our modem understanding of the dual 

nature of the physical properties of light and atomic structure.
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1.4.1 Light Theories

In the 17th Century these properties were explained by two different theories. Isaac 

Newton postulated a corpuscular theory which envisaged light as a stream of 

particles and Robert Hooke and Christian Huygens considered light as a wave 

propagating through an all-pervading elastic medium they called the 'aether'. 

Newton felt that the wave theory could explain neither the rectilinear propagation of 

light nor polarisation and his view prevailed until the early 19th Century. Young 

and Fresnel then revived the wave theory after work on interference and diffraction 

of polarised light. Young was able to show that light does bend into shadows, if 

only by very small degrees and he suggested that light was a transverse wave, the 

medium through which light travelled being disturbed in a direction perpendicular 

to the direction of propagation. The speed of light was first measured by Fizeau in 

1849 and was found to be less in water than air. Newton had predicted the opposite 

and the corpuscular theory fell from grace. In 1867 Maxwell generated a set of 

equations which described many properties of electricity and magnetism exactly. He 

was able to calculate that the speed of propagation of a disturbance in an 

electromagnetic field was equal to the speed of hght and concluded that hght was an 

electromagnetic wave. Subsequently Hertz confirmed this theory by demonstrating 

that long wavelength non-visible electromagnetic waves could be refracted in 

exactly the same way as hght.

Electromagnetic wave theory however does not explain all the properties of light. In 

particular there were problems explaining the emission and absorption of light. 

Classical wave theory predicted that the intensity of radiation emitted should 

increase with decreasing wavelength, this would result in emission of light of 

infinite intensity as the wavelength decreased into the ultraviolet. This 'ultraviolet 

catastrophe' does not occur in practice. Max Plank provided the basis of an 

explanation. He proposed that energy is imparted into the electromagnetic field in 

finite quantities or quanta and not in a continuous fashion. Another phenomenon
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observed by Hertz could not be explained by wave theory. He noticed that a spark 

was more readily formed between two electrodes when they were illuninated with 

ultraviolet light. Further study showed that the light prompted release of electrons 

from the metallic surface of the cathode. This phenomenon is the 'photoelectric 

effect.' Contrary to expectation of the wave theory this effect persisted even at very 

low light intensities, there was no threshold below which it could not be observed. 

Einstein subsequently provided an explanation for the 'photoelectric effect' using 

Planks ideas. He treated light as being made up of discrete packets of energy or 

'photons', the energy of each photon being inversely proportional to the 

wavelength of the light. Ultraviolet light has a short wavelength with photons of 

high energy, even at low intensity the energy of each photon imparts enough energy 

to knock an electron off the surface of a metallic cathode and reduce the voltage 

required to initiate a spark. It was for this explanation of the 'photoelectric effect' 

and his application of the quantum theory to light that Einstein was awarded the 

Nobel prize for Physics in 1921.

The concept of the photon whereby light can take the form of both a particle and a 

wave, formed the basis of the quantum theory of matter. It had therefore become 

apparent that both corpuscular and wave theory were required to explain all the 

properties of light; the propagation of light is best explained using the 

electromagnetic wave theory.

1.4.2 Atomic Structure

Frauenhofer (1797-1826) showed that the wavelength of light emitted or absorbed 

by a particular element was confined to a number of narrow bands particular to the 

element. Rutherford (1871-1937) postulated that the atom was comparable to the 

solar system with electrons orbiting the nucleus as the planets orbit the sun. In 1913 

Bohr used the new quantum theory to update the atom model. He argued that 

electrons should inhabit one of several fixed orbits around the nucleus of the atom.
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Electrons in orbit were postulated to contain a 'quanta' of energy which was 

smallest for orbits of small radius and largest for orbits of large radius. A specific 

quanta of energy would be required to move the electron from an orbit with a low 

energy state to an orbit with a high energy state or larger radius. The new theory 

accurately predicted the wavelengths of the emission spectra of hydrogen.

1.4.3 Spontaneous emission of radiation

The quantum of energy required to move an electron to a higher energy state must 

come from absorbing external energy such as electricity or light and similarly when 

an electron falls from a high energy level to a lower one there is a spontaneous 

emission of in the form of a photon of light. The energy of the photon which is 

spontaneously emitted is equal to the difference between the two energy levels. The 

wavelength of the light emitted is inversely proportional to its energy and thus light 

of a certain wavelength is emitted. There may be many potential energy states for a 

given electron in an atom and thus several given wavelengths may be emitted from a 

given atom. The emission and absorption of light is best considered using the 

photon and quantum theory of light.

1.4.4 Stimulated emission of radiation.

Einstein predicted in 1917 that emission of a photon from an excited electron within 

the atom could be stimulated by another photon. The stimulated photon would 

travel in the same direction as the stimulating photon and would be of equal energy, 

wavelength, phase and polarity. The stimulating photon would remain unchanged. 

It was later realised that it may be possible to start a chain reaction whereby the 

stimulated photon subsequently stimulated emission of other photons from other 

excited atoms so that the photon flux was amplified. An essential pre-requisite for 

this process would be the the presence of more excited than ground state orbiting 

electrons. Unless this applies then photons would simply be absorbed. This 

situation is called a 'population inversion' and was first achieved by Townes of
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Columbia University in 1953. He produced a device which produced 

electromagnetic waves from the microwave part of the spectrum and was termed a 

'MASER' (microwave amplication by stimulated emission of radiation). In 1958 

Townes went on to define the prerequisites for construction of the first 'LASER' 

(Light amplification by stimulated emission of radiation).

1.4.5 The optical resonator

Population inversion is difficult to achieve and this explains why the amplification 

of stimulated emission does not occur easily. It can now be obtained in a variety of 

substances including solids, liquids and gases in atomic, ionic and molecular forms 

and is achieved by pumping with energy usually as light or electricity. However in 

addition to a medium capable of stimulated emission of radiation the other essential 

component of a laser is an optical resonator. This consists of two mirrors facing 

each other so that multiple reflections can occur between them. The mirrors are 

positioned at a distance equivalent to an integral number of half wavelengths apart 

so that constructive interference occurs. This results in resonance or the production 

of a standing wave.

1.4.6 Maiman’s Rubv Laser

The first laser was constructed by Maiman in 1960. The medium was a 1 cm crystal 

of synthetic ruby on which 2 parallel faces were polished and coated with silver to 

form 2 mirrors facing each other to form the optical resonator. The chromium ions 

of ruby were excited using a high power flash lamp to achieve a highly unstable 

state which quickly decays to a semistable state and it is with this state that the 

population inversion occurs. When the semistable state returns to ground state 

emission of a photon occurs at a wavelength of 694 nm. This photon can then 

stimulate emission of other identical photons and so on. One of the mirrors is only 

partially silvered so that 5% of the light escapes through it in the form of an intense 

beam of red laser light in repeated short pulses.
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1.4.7 Laser light : Monochromatic. Coherent and Colliinated

These are the special characteristics of laser light which follow directly from the 

principals discussed. Many lasing mediums can emit light with a number of discrete 

wavelengths. Unwanted wavelengths can be blocked by coating the reflective 

mirrors to block reflection of unwanted bands. Thus laser light can be 

monochromatic. The beam is also at the same phase at any given point (coherent) 

and is non-divergent (collimated) and the spot size thus remains fairly constant over 

large distances.

1.5 Optical Fibres

The development of optical fibres capable of transmitting laser light was an essential 

prerequisite for the use of lasers in gastroenterology. These fibres are elongated 

glass rods of narrow diameter which are coated. Transmission of light along an 

optical fibre occurs due to total internal reflection which the coating facilitates. Light 

travelling along a quartz (glass) fibre which strikes the interface at an angle less than 

the critical angle is totally internally reflected. Multiple such reflections occur until 

the light emerges at the far end of the fibre. Laser light is coupled to the fibre by 

focusing it onto its proximal end. Each photon undergoes different reflections 

within the fibre and thus the beam is neither coherent nor collimated when it 

emerges. This has clinical implications as the emerging beam is divergent and thus 

the power density falls with increasing distance from the tip. Quartz fibres used in 

gastroenterology can transmit light in the wavelength range 380-1300nm.
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1.6 Lasers in Gastroenterology

1.6.1 The Argon Laser

This was the first laser to find extensive clinical use and the first to be used in 

gastroenterology. It is a gaseous ion laser which is one of the most inefficient of the 

lasers. This is because the lasing medium is a gas which normally exists in its 

atomic state. High currents are required to convert the atoms into ions (by removal 

of an electron). The argon ions are then excited further to obtain a population 

inversion. Typically 5 kilowatts input power is required for a laser output of 5 

watts. The high power required for these lasers places constraints on the materials 

required for construction of the discharge tube which is required to withstand high 

temperatures. Argon lasers do offer outputs at a number of discrete wavelengths as 

there are several energy levels that excited electrons can fall to. A typical output 

wavelength for these lasers is 514 or 488 nm. These wavelengths are in the green 

and blue regions of the visible spectrum and are highly absorbed in vascular tissue 

and thus protein coagulation can readily be achieved at low powers of a few watts.

1.6.2 The neodymium yttrium aluminium garnet (Nd YAG) laser 

This is also an ion laser but is not normally described as such as the neodymium 

(Nd) ions are locked into particular positions by a crystalline host structure. It is 

thus a ’solid state laser’. The most satisfactory host is the crystal yttrium aluminium 

garnet (YAG). The laser medium is formed as a rod 10cm in length. Pumping or 

excitation is achieved by the absorption of incoherent light from a bright incoherent 

source which is a krypton arc lamp. This lamp is chosen as a larger proportion of 

its broadband output falls within the narrow band of wavelengths that neodymium 

ions can absorb. Using such a lamp this laser can achieve an efficiency of 1-2%. 

This is 10-20 times more efficient than the argon laser. The lamp is also far cheaper 

to replace than the argon laser discharge tube. The Nd-YAG laser operates in the 

infrared at 1.06 micrometers. This wavelength is only weakly absorbed in tissue 

and greater powers are required. An output of 50-100 watts is necessary for
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endoscopie use and thus the input power of around 5 killowatts is similar to that 

required for the argon laser.

1.7 Laser-tissue interactions

Lasers are sophisticated light sources which can deliver energy with great precision. 

The delivery of energy to tissue can thus be readily controlled. Within tissue the 

light can be reflected, transmitted, scattered or absorbed. Biological effects are due 

to the absorption of light but the other factors determine where the light is 

disseminated and subsequently absorbed. The absorption characteristics of soft 

tissues vary enormously between wavelengths giving rise to quite different effects, 

however studies have shown that the extent of damage depends closely on the 

energy dissipated (Bown 1980 and 1983). The tissue effects of heat have been 

discussed in section 1.2. In summary heating initially causes thermal contraction 

and protein coagulation, as tissue shrinks small vessels are sealed, thrombosis then 

occurs as a secondary effect. If the volume heated is large vessels up to 1mm in 

diameter can be sealed (Kelly 1983). If further energy is dissipated carbonization 

and subsequently vaporisation occurs. At higher Nd YAG laser powers several of 

these effects can be seen in the same piece of tissue, vaporisation occurs 

immediately below the beam, deeper there is necrosis with subsequent sloughing 

and scarring. The extent of different tissue effects can be varied by altering 

treatment parameters. The Nd YAG wavelength is poorly absorbed by tissue and 

more of the light is transmitted deeper into the tissue. The Nd YAG laser has a 

greater power output, and with deeper tissue penetration it is not surprising that 

superior haemostatic efficiency has been documented in experimental studies than 

the argon laser (Bown 1980). The bluegreen argon laser light is readily absorbed by 

vascular tissue and its effects are relatively superficial.

None of the other techniques for coagulation offers the precision of the laser 

however this may not be necessary for all indications for endoscopic therapy. An
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important advantage of the Nd YAG laser over other techniques is the ability to 

vaporise tumour with rapid removal of tumour bulk. Many groups have reported 

excellent results with this laser (chapter 2).

1.8 Therapeutic techniques with Nd YAG laser

1.8.1 Oesophageal cancer

Sedation and analgesia are achieved with diazemuls/pethidine. A designated laser 

endoscope with a large diameter working channel is used, and we find the Olympus 

IT 20 (Keymed Ltd, Southend) ideal for this application. It is specially adapted with 

a safety filter in the eyepiece. We use a 'Flexilase' Nd:YAG laser (Living 

Technology Glasgow) which can generate up to lOOW at a wavelength of 1064nm. 

It is usually set at 50-70W with a pulse duration of 1 second for treatment of 

oesophageal cancers. Its output is focused onto the end of a 0.6mm quartz fibre 

contained in a 2.2mm teflon catheter which stiffens the fibre and allows insertion 

down the working channel of the endoscope. It also allows a co-axial stream of 

carbon dioxide or air to be passed which keeps the fibre tip clean and cool and clears 

the target of blood and debris. The fibre is three metres in length and its distal end is 

protected by a metal guard. An aiming beam is provided by a low power helium- 

neon laser which is coupled into the beam path of the Nd YAG. We use a 'non- 

contact' technique, shaving back exophytic nodules by vaporisation, and treating flat 

areas by coagulation alone. Insufflated gas and smoke generated by vaporisation is 

vented by connecting the working channel of the endoscope to an underwater drain 

using a two way valve which can be closed when endoscopic suction is required. If 

the procedure lasts more than thirty minutes the scope is removed in order to clean 

debris from the end, to flush out the suction channel and check patency of the air and 

water channels. This practice reduces the risk of scope blockage and ensures a better 

view as the gradual deterioration in vision as smoke and debris adheres to the end of 

the scope is often not fully appreciated. Necrosed tumour sloughs to a depth of 2- 

3mm a few days after treatment and patients can undergo further sessions after this
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period if necessary. Laser treatment is only possible in tumours with exophytic 

(intraluminal) component; however most tumours come into this category at 

presentation. Luminal narrowing due to compression by extrinsic tumour is usually 

dealt with by intubation. Where possible treatment is commenced at the distal tumour 

margin and proceeds in a retrograde fashion. This avoids the problem of oedema in 

tissue adjacent to that vaporised limiting forward progress and the lumen is always 

visualised thus reducing the risk of perforation. Impassable strictures are normally 

dilated prior to laser treatment so that retrograde tumour destruction can be 

performed. Occasionally a guide wire cannot be passed and only in these 

circumstances is laser treatment carried out in a prograde (forward) direction.

1.8.2 Rectosigmoid tumours

A sodium phosphate enema is usually adequate preparation for these lesions, more 

proximal lesions requiring a rectal washout or occasionally a full bowel preparation. 

Sedation and analgesia are often not necessary but diazemuls and/or pethidine are 

administered intravenously if required. Access is obtained using a flexible 

sigmoidoscope or colonoscope with a safety filter in the eyepiece. Air is insufflated 

and the tumour is washed as necessary to obtain a good view and document the 

extent of disease as far as possible. The basic instrumentation and technique is 

exactly as that for treating oesophageal cancers however higher energy treatments are 

sometimes necessary. Carbon dioxide may be used for insufflation of the bowel as 

this is partially absorbed and thus reduces the risk of excessive bowel distension. 

Whenever possible treatment is started at the proximal margin of the stricture and 

proceeds distally towards the anus as oedema in areas of coagulated tumour can 

hinder progress forward. Some authors (Brunetaud 1987) advocate an argon laser to 

treat small lesions up to 4 cm from the anal verge as the Nd YAG laser with its 

greater power output and tissue penetration can be painful.
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1.8.3 Difficulties with Non-contact Nd YAG laser for cancers

There are three main problems.

1) Contamination of the fibre tip with blood or debris results in excessive heating of 

the tip with consequent fibre destruction (fibre 'bum'). In order to minimise this a 

continuous gas flow is required to keep the tip clean. The flow causes bowel 

distension which can be uncomfortable.

2) Smoke generated with vaporisation obscures the view until vented, and settles on 

the endoscope lens in a film, causing a progressive deterioration in visual access and 

clarity.

3) High power, necessary for tumour vaporisation, can cause a sensation of 'heat' 

which is distressing to some patients.

Several techniques are employed to minimise these difficulties. Small areas are 

vaporised at a time allowing heat to dissipate and smoke to vent between shots. If 

debris is seen on the tip or if the aiming beam is diminished the fibre is removed for 

cleaning and the scope is removed for cleaning after 30 minutes.
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CHAPTER 2

REVIEW OF LASER ENDOSCOPY FOR CANCER AND COMPARISON WITH

OTHER THERAPIES

2.1 OesoDhayoyastric cancer

2.1.1 Introduction

The incidence of carcinoma of the cardia is rising (Cheng and day 1992). A recent 

study in Oxfordshire (Rios-Castellanos 1992) found a rate of cardia cancer of 5.2 

per 100,000 per year, this had doubled over a 20 year period. This increase is 

reflected in the overall figures for oesophageal cancer (carcinoma of the cardia and 

true, squamous cell oesophageal cancer). In 1980 Earlam found a rate of 8 deaths 

per 100,000 of the UK population per year. More recently the WHO estimates that 

oesophageal cancer is responsible for about 10 deaths per 100,000 people annually 

in the United Kingdom (WHO 1988). These tumours most commonly occur in the 

elderly and present late in their natural history as dysphagia usually does not occur 

until two-thirds of the oesophageal circumference is involved. Overall at least 60% 

of all patients are unsuitable for curative treatments (Watson 1988, Desa 1988). The 

historical long term results for curative surgery and radiotherapy are poor. 

Earlham’s comprehensive review of 1980 found a 5 year survival of 4% and 6% 

respectively for surgery and radiotherapy for squamous cell cancers. 

Adenocarcinoma of the cardia has an even poorer prognosis. This review was 

however historical and retrospective and unrepresentative of the current results in 

specialist units. There is no doubt that better selection of cases treated in such units 

gives more satisfactory results. More recent surgical series from the UK indicate an 

operability rate of 20-40% with a five year survival of 10-15% in those who 

underwent surgery. (Skinner 1986,Watson 1988, Desa 1988). An up to date study 

study in gastric cancer (Sue-Ling 1993) shows better results with 53 % of patients
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undegoing curative resection during 1985-9 and 5 year survival in such patients is 

probably aroung 70%.

2.1.2 Staging oesophageal cancer

Careful staging has demonstrated its crucial importance on prognosis. Eastern 

surgical series of patients with early lesions have reported five year survival rates of 

up to 96% (Akiyama 1981, Huang 1981). In the Western world tumours are 

usually advanced at the time of presentation as screening is not generally 

undertaken. In large series there are however a significant number of patients with 

early disease and stratification of patients for stage can reveal surprisingly good 

results. Watson (1988) noted that five year survival in patients with squamous 

oesophageal cancer found to be node negative was 50% and this increased to 75% 

for patients with superficial lesions. Even better results are reported for early stage 

gastric cancer (Sue-Ling 1993) with up to 90% 5 year survival. Looking at data 

from several studies Rankin and Mason point out in a recent review on staging 

(1992) that tumours restricted to the oesophageal wall have a five year survival of 

40% compared to 4% for those which have progressed beyond the adventitia. Node 

negative patients also have a reasonable outlook with five year survival rates of 

42% but for those with nodes the figure is 3%. Accurate staging is therefore 

essential in planning patient management. The finding of a tumour with a low 

chance of cure does not exclude surgery as primary treatment but at least it is clear 

from the outset that palliation is the main treatment aim.

Current staging is based on the TNM system. The important criteria for any 

imaging technique are to determine are.

1) The depth of penetration through the oesophageal wall.

2) Direct tumour invasion into adjacent structures.

3) Involved perioesophageal lymph nodes
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4) Distant métastasés

CT scanning has been the mainstay of staging until the recent introduction of 

endoluminal ultrasound which is still only available in a few units in the UK. 

However CT staging alone of gastro-oesophageal cancer is unsatisfactory 

(Thompson 1983, Becker 1986). A detailed examination from several studies of CT 

compared to surgical/pathological staging shows the overall accuracy to be only 39- 

68% (Rankin 1992). Although CT visualises the intrathoracic oesophagus well, 

stage 1 and stage 2 (invading muscularis propria) tumours cannot be differentiated 

and small nodal métastasés are frequently missed resulting in understaging.

Endoluminal ultrasound uses a modified endoscope with an ultrasound probe at its 

tip. The probe frequency is usually 7.5 MHz which gives a depth of field of 5- 

7cm; lower frequencies will give a deeper field depth but close up definition (of the 

oesophageal wall) is less detailed (Botet 1991). The instrument is passed through 

the tumour into stomach and scanning performed as it is withdrawn. Full 

examination is not possible in all patients (Tio 1990) as the probe will not always 

pass the stricture. Using this technique excellent oesophageal wall images can be 

obtained. There are 5 alternating hyper and hypoechoic layers and distortion of the 

pattern gives the depth of tumour penetration. The characteristics of the nodes are 

used to define malignant involvement (unlike CT where node size is important). 

Elliptical, hypoechoic nodes with clearly deliniated margins suggest malignancy. 

Rankin (1992) reviewed several studies comparing this technique with the resected 

specimen and found an accuracy of 59-92% for tumour penetration and 69-88% for 

mediastinal lymph nodes. Diagnosis of infiltration into invading structures is also 

highly accurate (Tio 1990).

In studies which compare the two techniques (Tio 1990, Botet 1991, Tytgat 1991, 

Siewert 1990) the endoluminal ultrasound is better for depth of tumour invasion
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(92%v 60%) and nodal métastasés (88%v74%) but CT scanning better for distant 

métastasés (90%v 70%). In preoperative staging the overall accuracy for both 

techniques (86%) is better than for each alone. However for monitoring local 

response to treatment such as radiotherapy or chemotherapy the ultrasound 

technique should be superior.

CT and endoluminal ultrasound are complex and expensive and may not be 

necessary. Rankin and Mason (1992) suggest that around 50% of patients can be 

staged without undertaking such tests. Routine investigations may be enough to 

stage diseased adequately. Trans-abdominal ultrasound is an excellent technique for 

identifying liver métastasés which can be confirmed by biopsy or cytology if 

required. Tumours found to be longer than 5cm at endoscopy have 

extraoesophageal spread in 90% of cases. Laparoscopy may also be useful in 

staging of cardia cancer (Watt 1989). Some patients have local involvement of neck 

nodes and a trans cutaneous biopsy may confirm stage 4 disease in such patients.

2.1.3 Techniques for palliation

Using the figures quoted above 60% of the 5,0(X) new cases (3,(X)0 patients) of 

oesophageal and cardia cancer are suitable for palliation only. Palliative resection 

restores normal swallowing in 90% of patients who survive the procedure and 

confers a longer survival than the other palliative procedures available, but carries a 

high morbidity and a mortality of up to 30% (Watson 1982) although this figure 

continues to fall with better patient selection and better perioperative care.

Many other treatment modalities are now available for palliation of this difficult 

condition, including Nd YAG laser therapy, intubation with prosthetic tubes and 

radiotherapy by external and intracavitary (brachytherapy) methods. Individually 

there is good evidence for the efficacy of these modalities, but all have their 

limitations. The important assessment parameters to consider are the quality of
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swallowing achieved, which is a key factor in overall quality of life (Barr 1990a, 

Loizou 1991), and the price paid to achieve that quality (procedure related 

complications, time in hospital for procedures, number of procedures).

Most of the studies of palliative treatment for oesophageal cancer have been 

uncontrolled, and some have studied small numbers of patients. Many only 

examine one treatment modality but even when treatments have been compared 

patients have often not been randomised and historical controls are frequently used. 

This makes interpretation of results difficult. This review concentrates on the larger 

more recent studies and those which have compared the important treatment 

modalities.

2.1.3.1 Intubation

Surgical intubation procedures carry a high morbidity and mortality (Watson 1982, 

Urschel 1991) and have been largely replaced by endoscopic methods which are 

safer and equally effective (Ogilvie 1982). Despite this improvement there is a risk 

of procedure related perforation of 5-10% (Ogilvie 1982, Gasparri 1987, Tytgat 

1986, Barr 1990, Loizou 1991a). Mortality rates are usually less than 10% but 

figures as high as 31% have been reported (Diamantes 1983). Such a high rate to 

some extent reflects the grave condition of many of these patients; however rates 

this high have not been recorded with other palliative treatments. Potentially serious 

long term complications are reported in all series and can occur in anywhere up to 

50% of patients. They include tube displacement, blockage, overgrowth and late 

perforation. These rather disappointing figures for morbidity and mortality with 

endoscopic intubation have generated interest in endoscopic laser therapy. The other 

important reason for such interest is that tubes do not fully restore swallowing, 

most patients will only manage a semi-solid diet and some will not manage more 

than fluids.
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2.1.3.2 Nd YAG Laser

The use of the Nd YAG laser for recanalisation of oesophageal cancers was first 

reported in 1982 and further details published in 1983 (Fleischer). Other groups 

confirmed that this treatment was effective and safe (Krasner 1987, Bown 1987), 

and there is now considerable worldwide experience. A multicentre inquiry (Ell 

1987) on 1359 patients showed initial success in 83% of patients and a serious 

complication rate of 4% of which around half were perforations. An early study 

from our unit (Bown 1987) was representative of the general experience. Around 

three-quarters of 34 patients treated were able to manage at least some solid foods 

after a course of treatment although most of those who survived more than a short 

period needed to return for regular repeat treatments every 5 weeks or so. This has 

led some authors to recommend regular repeat treatments regardless of symptoms 

(Krasner 1987, Barr 1990).

Others have tried to identify groups of patients who are more likely to do well with 

laser. Fleischer (1985) suggested that patients with short lesions (<5cm) in a 

straight segment of the mid and distal oesophagus were likely to do best. He found 

that those with cervical tumours did not respond well with laser. We have achieved 

better results with laser in these patients but when laser fails the problem can be 

successfully addressed with a modified oesophageal prosthesis (Loizou 1992). 

Fleischer also suggested that patients with soft non-constricting circumferential 

tumours which would not hold a prosthesis well were good candidates for laser. In 

contrast obstruction secondary to extrinsic compression or infiltrating tumour and 

long stenotic lesions were felt to be best treated with intubation. Naveau (1990) 

expanded on this theme. Patients with adenocarcinomas, an initial length < 6 cm 

and those who improved after initial laser treatment were all independently 

correlated with longer 'symptom improvement duration'. The authors concluded 

that patients with squamous cell cancers longer than 6 cm should be entered into 

trials of other palliative techniques. In a larger more recent series (Mason 1991), 

with 189 patients, it was not possible to identify prognostic factors at initial
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endoscopy and the authors policy was to initially treat all patients with laser 

subsequently intubating those who do badly. A subsequent study from the same 

unit showed that survival was better in patients with less severe dysphagia at 

presentation (Derodra 1992). Our own policy is similar to that of that of Mason. If 

there is polypoid tumour treatable with laser we try this approach first unless the 

prognosis of the patient is felt to be very poor (Loizou 1991).

In summary laser treatment for cancer of the oesophagus and gastric cardia offers 

rapid relief of dysphagia, can be performed as an out patient procedure if the 

patients general condition allows, does not have systemic effects and serious 

complications occur in less than 5% of patients. The major drawback is the need for 

regular repeat treatments every 5 weeks or so to maintain adequate swallowing

2.1.3.3 Bipolar electrocoagulation

Johnson first reported use of the BICAP probe (3 pairs of bipolar electrodes) for 

recanalisation of oesophageal tumours in 1987. A special tumour probe was used 

which is inserted into the oesophagus separately from the endoscope. Only 20 

patients were treated and 4 of these developed serious complications including late 

bleeding and fistula formation. Further evaluation of this probe was performed by 

Jenson in 1988. Fourteen patients were treated with laser and 14 with BICAP and 

results compared. Both modalities were effective at relieving dysphagia (86% 

patients improved). One patient in the BICAP group developed a fistula but no 

serious complications were seen with laser. The authors concluded that BICAP was 

equally good for circumferential tumours but that laser was safer for exophytic non- 

circumferential tumours because it could be directed endoscopically. A small study 

on 30 patients comparing BICAP with oesophageal prosthesis (McIntyre 1989) 

demonstrated no benefit in terms of swallowing for the probe. Complication rates 

were similar, there were 2 perforations during dilatation (one in each group), one 

patient perforated on tube insertion and one patient developed an
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tracheooesophageal stricture after probe treatment. Patients treated with the probe 

needed repeat sessions every 28 days. These studies are rather small to make a 

final judgement but the relatively high rate of serious complications encountered 

with this tumour probe is worrying.

2.1.3.4 Alcohol injection

Encouraging results have been reported for injection sclerotherapy with absolute 

alcohol (Payne James 1990). Alcohol causes tissue death by desiccation. The 

treated area subsequently sloughs to leave a recanalised lumen. The relief of 

dysphagia was similar to that achieved with the Nd YAG laser and the technique 

appeared safe. The ability to vaporise polypoid tumour with laser cannot however 

be achieved and it is likely that dysphagia is not relieved as rapidly in many 

patients. Studies on alcohol injection into liver deposits undertaken at UCH 

demonstrate the difficulty in controlling the distribution of injected alcohol. The 

extent of tissue damage is accordingly difficult to predict and extensive damage may 

conceivable increase the risk of complications such as delayed fistula formation or 

perforation.

2.1.3.5 Comparative studies of laser and tube

At the time of writing there have been 8 studies directly comparing laser and tube. 

These are documented in table 2.1 Four (Carter 1986, Buset 1987, Hahl 1991, 

Loizou 1991a) were not randomised and the other 4 were (Barr 1990, Alderson 

1990, Fuchs 1991, Carter 1992). Only six of the studies looked carefully at 

dysphagia control (these studies looked at 253 patients in total) 4 showed laser to be 

superior and 2 showed no difference. Most studies agree that the morbidity rates 

with laser are substantially lower than with tube. The exact figures are given in the 

table. The mortality associated with tube insertion is up to 11% (Hahl) and in the 

largest series is 4.3% (Buset). This is in marked comparison to the occasional
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patient who dies with laser treatment (2 patients in these series ; one in Aldersons 

and one in Carter 1992).
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Table 2.1 Details of all 'head to head' comparisons of Nd YAG laser

and tube

R a n d o m i s e d
s t u d i e s

Patient number Best dysphagia Laser
relief com plications

Tube complicatons

Alderson 1990

Barr 1990

40

40

laser

equal

4 (20%)
3 perforations 

1 bleed

2 ( 10%)
2 perforations

4(20%)
1 perforation 

2 displacements 
1 overgrowth

12(60%)
4 bolus obstr
3 perforations
4 overgrowths 

2 displacements
1 bleed

Fuchs 1991 40 equal 1(4%)
perforation

8(47%)
1 perforation 

4 displacements
1 overgrowth
2 bolus obstr

Carter 1992

N o n  
r a n d o m i s e d  

St  l i d  i e  s

40 laser 5 (25%)
3 perforations 
1 pneumonia 

1 fistula

9 (45%)
3 bolus obst 
1 overgrowth
4 pneumonia 

1 failed

Cartcrl986

Buset 1987

10 tube 
10 laser

116 tube (14mm) 
28 laser

laser

equal

4 (40%)
1 fistula 

3 perforations

1 (4%)
1 perforation

5 (50%)
3 overgrowths 

2 displacements

47 (40%)
9 perforations
4 haemorrhage
3 pneumonias 

21 displacements
4 bolus obstr 
3 overgrowth 

2 oesophagitis
1 pressure necrosis

Loizou 1991

Hahl 1991

30 tube 
43 laser

27 tube 
69 laser

laser

equal

1 (2%)
1 perforation

6(9%)
4 perforation 

2 sepsis

11 (37%)
4 perforations 
7 bolus obstr/ 
displacements

13 (48%)
2 pefroration 

2 massive bleed 
6 bolus obstr/ 
displacements 

3 mise
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The study from our own unit comparing laser with intubation (Loizou 1991a) has 

given us a better insight into which patients are likely to benefit most, in terms of 

quality of swallowing, from each of these modalities. Solids can be managed for 

more than half the survival time in 1 in 3 of those treated with laser but only 1 in 10 

of those intubated. In addition the proportion of patients managing fluids only is 

double in patients intubated compared with patients receiving laser therapy (19% v 

8%). In simple terms around 1/3 of these patients will swallow better with laser 

than a tube for more than half the time. The results for tube indicate that more than 

70% of those intubated will manage at least semi-solids. Overall the group receiving 

laser required more procedures (mean 4.6 v 1.4) but the risk of perforation was 

high (13%).

Laser therapy is thus demonstrated capable of providing more effective and safer 

palliation than tube. The tube, however is a useful secondary therapy for patients 

who do do not respond to laser or who are late laser failures. In our unit it is now 

standard policy to treat patients with inoperable tumours with laser as first line 

treatment. Patients who are anorectic and in poor general condition who would not 

undergo repeated endoscopic laser treatments easily are also advised to have a tube 

as first line treatment.

2.1.3.6 External Beam Radiotherapy

External beam radiotherapy has been used extensively for many years in the 

treatment of squamous cell carcinoma of the oesophagus. Most patients treated have 

been considered unsuitable for surgery. Historically it has been used aggressively 

with cure as the main aim. The hope was that such treatment would lead to 

prolonged remission of the tumour and symptoms even if cure was not actually 

achieved. An extensive review of radiotherapy for oesophageal cancer (Earlam 

1980) however, revealed a one year survival of only 18% and a five year survival
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of 6%, though selected cases do better. The results for radical surgery were similar. 

Subsequently Earlam (1991) attempted to perform a multicentre randomised study 

of radiotherapy and surgery for squamous cell cancer of the oesophagus but 

unfortunately there was insufficient support from surgeons. His results for 

radiotherapy (Earlam 1990) in patients with operable and inoperable squamous cell 

cancer of the oesophagus were impressive. One year survival in these groups was 

46% an 16% and 5 year survival 14% and 4% respectively.

There is still some argument over the treatment of choice for patients with 

squamous cell oesophageal cancer who are operable. Some would argue that 

radiotherapy is as effective as surgery, others take the opposite view (Cuschieri, 

Earlam, Khoury 1991).

A recent study from the Christie Hospital, Manchester, demonstrated a five year 

survival of 16% in patients with cancer of the upper third of the oesophagus (Slevin 

and Stout 1989). However earlier series have found up to 20% of patients initially 

enroled for curative treatment are unable to tolerate a radical course of radiotherapy 

(Wara et al 1976).

In the last 10 years the importance of palliation of symptoms has been 

acknowledged and subsequent studies (of all modalities) have often considered 

relief of dysphagia as well as survival times. Despite this change in emphasis there 

have been relatively few publications looking at palliation of dysphagia with 

radiotherapy alone. One early study did, however, note that external beam 

radiotherapy usually relieves dysphagia slowly, often taking several weeks for 

maximal effect and only half the patients respond (Pearson 1978).

Two studies (Mellow 1984, Karlin 1987) prospectively compared laser treated 

patients with historical controls treated with external beam radiotherapy. Both
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studies were small and both focussed on survival which was longer in laser treated 

patients.

Caspers et al (1988) performed a retrospective but detailed analysis in a large cohort 

of patients with inoperable oesophageal cancer palliated with external beam 

radiotherapy. The mean age was 64.5 years (range 36-92). They found an 

improvement in dysphagia in 70% of 127 patients, and 50% remained palliated to 

death. Survival was longer in patients treated with higher radiotherapy doses (more 

than 50 Gy in 5 weeks). Patients who could not swallow semi-solids before 

treatment started survived for a shorter period, (6.4 versus 8.7 months), although 

some patients whose swallowing was initially poor did improve with treatment. It is 

of particular interest that patients with adenocarcinoma did as well as those with 

squamous cell tumours. A second study (Cederqvist et al 1978) also found no 

difference in survival or radiosensitivity of the two tumours.

Earlam (1990) also reports relief of dysphagia in a group of 11 patients with non 

resectable adenocarcinoma of the stomach and oesophagus treated with palliative 

radiotherapy (mainly 40 Gy).

2.1.3.7 Brachvtherapy

Intracavitary irradiation (brachytherapy) has been available for many years but has 

attracted attention recently, as it can be applied by remote controlled afterloading 

units such as the 'Selection' (Rowland 1985). This makes the procedure quick and 

simple, and staff are not exposed to radiation. Using this technique a relatively high 

dose of radiotherapy can be applied circumferentially to the tumour from within the 

oesophagus via a nasogastric tube. As the treatment dose falls off rapidly from the 

source, the volume of normal tissue exposed to the irradiated field is less than with 

conventional radiotherapy thus limiting systemic side effects. Unfortunately this 

also means that regional nodes cannot be treated as effectively as with external beam
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radiotherapy. Results to date have been encouraging, although oesophagitis can be 

troublesome and clinical experience is limited. Rowland treated 40 patients with a 

single 15Gy fraction. Relief of dysphagia was achieved for a median of 12 weeks 

for adenocarcinomas and 15 weeks for squamous cell cancers. Two patients were 

successfully retreated after 30 weeks. Only 5 patients suffered with oesophagitis 

and there was no mortality. In a randomised study (Low 1992) 23 consecutive 

patients received laser or brachytherapy. Initial improvement in dysphagia was 

slightly better with laser (91% v 83%) and was well maintained at 2 months in both 

groups (81% laser, 75% brachytherapy). Retreatments were three times as common 

with laser but dysphagia was relieved more rapidly. Most complications were minor 

with both treatments although there was one perforation with laser. Other 

complications with brachytherapy which probably occur more commonly if patients 

also receive external beam treatment include oesophageal ulceration, fistula and 

stricture (Hishikawa 1984).

2.1.3.8 Radiotherapy combination treatments

One recent retrospective study (Oliver 1990) looked at the combination of 

radiotherapy with endoscopic intubation in inoperable squamous cell oesophageal 

cancer. Twenty one patients treated with intubation alone were compared with the 

same number treated by intubation plus external beam radiotherapy. Those 

receiving radiotherapy were selected cases thought to be ‘fit’ for such treatment and 

thus would be expected to do better. Patients who died within 30 days of the start 

of treatment were excluded. Clearly this study could not use dysphagia as an end 

point, and survival was analysed. The study was not randomised and although 

those who received radiotherapy survived longer (median 188 days versus 98 days) 

the difference was not statistically significant. The authors concluded that a 

controlled trial of radiotherapy in these patients is needed.
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A promising early report (Bader 1986), looked at laser followed by brachytherapy 

for oesophageal malignancies. The attraction of this approach is that good 

swallowing is established rapidly with laser and there is the possibility of allowing 

deeper penetration of brachytherapy treatment by removing luminal tumour first 

with laser. Those with adenocarcinomas received 7 Gy at 1 cm distance up to 6 

times and those with squamous cell cancers the same regime up to 2 times but they 

also received external beam radiotherapy. Only 11/48 patients developed recurrent 

dysphagia with a mean survival of 5.9 months in 16 patients who had died. No 

further details are given.

More recent studies have looked at the combination of laser followed by 

brachytherapy and the results appear promising. Sander (1991) performed a 

prospective randomised comparison of laser with laser followed by brachytherapy 

in 39 patients. A modest radiotherapy dosage was applied (7 Gy at 1 cm from the 

source) on 3 occasions at weekly intervals for each patient. Mild oesophagitis was 

only seen in 4 of 19 patients receiving radiotherapy. The dysphagia free interval 

was prolonged from 30 to 65 days in those with squamous cell cancers treated with 

brachytherapy but there appeared to be an increase in the number of procedures 

required for patients with adenocarcinomas. Three patients in each group developed 

fistulae and were intubated.

Renwick (1992) treated twenty one patients with laser and a single brachytherapy 

treatment at a dose of 15 Gy one cm from the source. The improvement in 

swallowing was impressive, with all patients except 2 (who had disseminated 

disease and died early) managing a solid or semisolid diet. Adenocarcinomas 

appeared to respond as well as squamous cell tumours. Only five patients required 

further therapeutic endoscopy although it is not clear how follow up was 

performed.
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Combining brachytherapy with external beam treatment is another promising 

approach (Agrawal 1992). In this study 67 patients were treated; most received 

lOGy at 1 cm by brachytherapy and the external beam dosage varied from 20- 

50Gy. Just over half required dilatation for recurrent dysphagia. Two patients 

developed severe oesophagitis and there were 4 fistulae. One year survival was 

impressive at 42%.

2.1.4 Comments

Comparing results between studies is difficult because of problems with patient 

selection. Those referred to radiotherapists are clearly a different group, they are 

more likely to have squamous cell cancers and are probably in better general 

condition than patients referred for laser or tube. Many studies have selected fitter 

patients for radiotherapy treatment (Oliver 1990) and this may explain why they do 

better. It is thus only by performing randomised comparisons of treatments that true 

differences can be detected.
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2.2 Rectosigmoid Cancer

2.2.1 Why minimally invasive treatment?

It is generally accepted that the ideal treatment for colorectal cancer is surgical 

resection. Unfortunately at least 10% of patients have tumours too extensive to 

resect or are unfit for open surgery. Early surgical studies looked in detail at 

survival rates and did not examine morbidity. Gill (1978) reported a hospital 

mortality of 5.5% for resection of colorectal cancer but morbidity is not discussed. 

Hughs (1980) recorded an overall mortality of 6.7% (94 patients) for resection of 

the rectum in a series of 1395 patients over a 25 year period, however in patients 

over the age of 70 years the mortality was 15%. Again morbidity was not 

discussed. Results from specialist centres can be more impressive. One series 

(Goligher 1984) found 93% of patients to be operable. Seventy nine percent of 

resections were performed with a chance of cure and the operative mortality in this 

group was only 2.8%. More recently in a large multicentre trial (Phillips 1985) 

involving 94 surgeons and nearly 5,000 patients there was an operative mortality of 

nearly 10% for curative resection in non-obstructed patients. Including obstructed 

patients this rose to 23%. Potentially serious complications (Intra abdominal sepsis 

with or without leaks or cardiopulmonary complications) occurred in almost 30% of 

patients and wound infection/haematoma in a further 20%. The figures for palliative 

resection are even less satisfactory. Many studies do not present this data separately 

but Goligher reports a mortality of 21% for such procedures.

Many of these studies include patients treated two and three decades ago and it 

could be argued that better surgical techniques and post operative care and the 

widespread use of prophylactic antibiotics should improve results. Unfortunately 

these developments have been at least partially overshadowed by an increasing 

proportion of elderly patients. Several authors have looked at perioperative 

mortality in the elderly associated with resection of colorectal malignancies. 

Mortality rates of 18% and 36% have been reported in older studies (Cohen 1978,
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Jensen 1973). More recent studies found a mortality of only 8% (Wobbes 1985), 

and 10% (Bader 1986) in the elderly group. However morbidity was 33% in the 

latter study for patients over 75 years.

A detailed study from the Royal Free Hospital (Lewis 1988) studied 277 

consecutive patients with colorectal cancer aged over 70 years. The overall mortality 

was 11%. However after palliative resection of tumours with local spread the 

mortality was 9/44 (21%) and with distant spread 12/32 (38%). After curative 

resection the mortality was only 2% in the under 70 age group and 7% in the over 

70's. The authors conclude that age alone should not be taken as a contraindication 

to surgery although the risk of death from major complications after palliative 

resection in particular should be taken into account.

It is also important to consider the prognosis of patients surviving palliative 

resection. Hohenberger (1986) found a median survival of only 8 and 14-16 

months in patients undergoing palliative resections with and without liver 

métastasés. A second group, Moran (1987) found a survival of 6 months in those 

treated only by diverting colostomy and 15 months in those resected. Those treated 

with a proximal diverting colostomy only benefit from relief of obstructive 

symptoms and troublesome bleeding/discharge usually continues. The limited 

survival in such patients raises the question whether open surgery with its attendant 

risks and period of hospitalisation is warranted. Clearly there is a group of patients 

who would benefit from a less aggressive local palliative treatment. A recent review 

on advanced rectal cancer (Alexander-Williams 1990) takes up this theme and 

advises that surgeons should select those patients for whom radical excision will 

not be curative and treat with local methods which are cost effective and carry a low 

morbidity and mortality.

Elderly patients with advanced rectal disease are clearly likely to benefit from a 

minimally invasive approach. Patients with distant métastasés and those with
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concurrent medical disease which makes surgery risky are also candidates for such 

an approach.. Rectal lesions are well suited as they are easily accessible to local 

treatment, the safety margins below the peritoneal reflexion are greater and resection 

in this region technically more difficult.

In the UK the incidence of colorectal cancer is around 30,000 per year (Kings Fund 

Forum 1990). Assuming 10% are unsuitable for surgery there are around 3,000 

patients a year who require palliative treatment.

2.2.2 Clinical experience 

2 2.2.1 Nd YAG -laser

Endoscopic laser tumour photoablation was introduced in 1981 for treatment of 

rectosigmoid cancers. Describing initial observations at UGH, Bown (1986) 

carefully documented the outcome in 17 patients with rectosigmoid cancers who 

were considered inoperable due to advanced age, liver métastasés or severe 

concomitant disease and were treated with Nd YAG laser. Pretreatment symptoms 

included rectal bleeding, diarrhoea, mucous discharge, tenesmus, abdominal pain 

and constipation due to obstruction. Treatment produced a significant improvement 

in 15 patients (88%). One of the patients in whom treatment failed developed 

obstruction and required a diverting colostomy, though the improvement in 

symptoms was marked, and along with details of symptoms relieved in other 

studies these are shown in table 1. Bleeding diminished in 11 of 12 patients, 

diarrhoea improved in all those with increased bowel frequency and faecal 

incontinence was controlled in 4 of 5 patients. Obstructive symptoms were 

improved in 7 of 8 patients and at least some relief in tenesmus occurred in the same 

number. Eleven (65%) were fit enough to go home between treatments, requiring 

an average of 2.5 treatments (range 1-6) with an average hospital stay of one week. 

Three patients suffered recurrent symptoms severe enough to require further laser 

treatment, but the survival of the group as a whole was short, explaining why so
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few required treatment after the initial course and reflecting the advanced stage of 

disease of the majority. Fourteen patients died 1-39 (mean 15) weeks after treatment 

though three patients with small lesions were still alive 39-54 weeks after treatment. 

Most passed small amounts of blood or mucus and a few complained of rectal 

discomfort after treatment There were, however, no cases of perforation or delayed 

haemorrhage. Several subsequent studies published in quick succession (Escourrou 

1986, Naveau 1986, Mathus-Vliegen 1986a and 1986b, Brunetard 1987) 

confirmed effective symptomatic palliation in several hundred patients with 

advanced rectal cancer. These studies document palliation of rectal bleeding in 71- 

92 % and obstruction in 47-87 %. The mean number of sessions required per 

patient is 3 or 4 in most series, although any number up to 40 sessions have been 

reported. Most patients are discharged after short periods of hospitalisation. The 

serious complication rate in some of these series was as high as 11% although the 

frequency in our own unit is 4%. The main complications have been perforation, 

haemorrhage, fistulae/abscess and stenosis, the latter two more likely from 

progressive tumour growth in most patients, rather than laser fibrosis. In all series 

the laser related mortality is low (around 1%). Details of symptomatic palliation and 

serious complications in the larger and some of recent studies are given in table 2.2.

51



Table 2.2 Symptoms relieved and serious complications with Nd YAG laser treatment for rectal cancers

No.
patients

Bleeding/discharge Obstructive sy m p to m s Overall Se r ious  com plica tions

Mathus-Vllegen* (1985) 84 37/40 (92%) 
(Bleeding)

20/24(83%) 761/84(90%) 
t  Included 20 patients  
with b leeding and  
obstruc tion

11/84(13%) 6 Perforations 
3 S tenosis  
2 Bleeding

Bown etal ,  (1986) 17 11/12(92%)
(Bleeding)

7/8(87%) 88% 1/17 (6%) S tenosis

Brunetard  etal .  (1987) 85 88%
(Rectal d ischarge)

7/15(47%) 72/85(85%) 2(2 % ) 1 Perforation 
1 A bscess

Lolzou etal .  (1990). 42 23/27 (85%) Initial 
78% Long term 
(rectal discharge)

11/15 (73%) Initial 
67% Long term

34/42 (81%) Initial 
31/42 (74%) Long term

2 (5%) Perforations

Chia etal .  (1991) 27 17/17(100%)
(Bleeding)

10/10(100%) 27/27 (100%) 0

Daneker etal .  (1991) 37 84% 84% 3/37 (8%) 1 Perforation 
1 Bleed 
1 Myocardial 
Infarction

DIttrlch etal .  (1992) 27 6/6(100%) 3/27 (11%) 1 Perforation 
1 Fistula 
1 Pu lm onary  
em bo lism

Bright etal .  (1992) 38 Poor (figure not stated) 8/32 (25%)

•A  Retrospective m ulticentre  analysis (published In 1986) looking at the sam e  pa ram ete rs  in 181 pa tients  p ro d u ced  similar results .



The best documented of these series is from Brunetaud (1987), who treated 95 

patients with rectosigmoid cancer. Ten had exophytic tumours < 3cm in diameter 

(group 1). Eighty rive had advanced disease and were a similar group to those 

discussed above (group 2). Seven patients were treated with argon in addition to 

Nd-YAG laser for tumours close to the anal verge. The criteria used for treatment 

assessment in group 2 were a subjective improvement and relief of symptoms as 

follows; disappearance of mucous discharge, ease of stool emission, reduction to 

less than two bowel movements per day with no nocturnal stools or constipation, 

and no more than 2 bloody stools per week.- strict criteria by any standards.

Seventy two patients (85%) in this group improved, with an average of 2.5 

treatments over 2 weeks. These patients were carefully followed to death and 

although survival decreased rapidly with time (61%, 38%,and 19% at 6,12, and 24 

months respectively) the proportion well palliated remained fairly static until 12 

months before falling slightly to 68% at 24 months. Few of these patients had 

obstructive symptoms but the number successfully palliated was low (7/15, 47%) 

in comparison with other studies.

Using circumferential involvement as the criterion the authors further divided 

patients with advanced tumours into three categories: Cl < 1/3, C2 > 1/3 and < 2/3, 

and C3 > 2/3. This categorisation proved very useful as a predictor of symptomatic 

relief. There were no treatment failures in 11 patients treated in the Cl group, just 

one failure in 38 patients in the C2 group and 12/36 failures in the C3 group.

Group 1 patients (tumours < 3 cm diameter) all presented with minimal bleeding 

without evidence of ulceration or submucosal infiltration of the bowel wall. They 

were unsuitable for surgery due to age or concomitant medical conditions. 

Surprisingly complete destruction with a biopsy negative scar was obtained in all 10 

patients. An average of 4 laser treatments were given over 5 months. No local
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recurrences were seen but one patient died of peritoneal métastasés after 8 months. 

Two patients died at 18 and 25 months from pre-existent non-malignant medical 

problems and 2 were lost to follow up. Five patients remained well with a mean 

follow up of 18 months. There were only 2/95 serious complications in the whole 

series (2%); one patient suffered a fatal perforation and another developed a 

perirectal abscess which resolved with medical treatment.

Loizou (1990) studied 49 patients with rectosigmoid cancers unsuitable for surgery 

due to advanced disease, high surgical risk or refusal of surgery. He pointed out the 

difficulty in assessing symptoms in an objective manner and therefore defined 

treatment success as the ability of the patient to lead a lifestyle appropriate for his or 

her age and general condition, without constant concern for bowel function. Seven 

had small tumours < 3 cm in diameter corresponding exactly with Brunetaud's 

group 1 patients. The remaining 42 had advanced tumours, 34 with > 2/3 

circumferential involvement. About 60% of these patients would have required a 

permanent colostomy if managed surgically. Eighty-one percent showed initial 

improvement and in 74% this was maintained in the longer term. Prolonged 

palliation of obstructive symptoms (67%) was seen less often than palliation of 

rectal discharge and tenesmus (78%).

Treatment failures occurred only in patients with extensive tumours (8 initial, 3 

late). In order to identify prognostic indicators, patient and tumour characteristics 

were examined. A greater proportion of patients (100%/76%) were palliated initially 

in the group with C2 tumours than C3 tumours. However neither the indication for 

laser treatment, symptomatic presentation, tumour location nor tumour length 

appeared to have any prognostic significance.

Four patients with symptomatic early tumours all enjoyed relief of rectal discharge 

and/or tenesmus. All died of unrelated disease (13 to 20 months) although complete
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tumour eradication was achieved only in one. Complete eradication was also 

achieved in 3 other patients with early tumours all of whom were asymptomatic 

(follow up 12 to 28 months) though one also received a course of radical 

radiotherapy (60Gy). Perforations occurred in 2 patients with impassable lesions at 

the rectosigmoid junction but no patients died as a result of treatment

McGowen 1989 examined quality of life in patients treated with laser for inoperable 

rectal cancer. Fourteen patients were studied before and after treatment, using a 

standard quality of life index and a linear analogue self-assessment. Where local 

symptoms were prominent and well controlled, the quality of life scores improved, 

though patients suffering from pain and the general effects of malignant disease 

showed no improvement. These results support the general findings from earlier 

studies of all palliative modalities.

Some authors (Kiefhaber 1986, Dittrich 1992) have successfully used the Nd YAG 

laser for preresectional recanalisation for obstructing colorectal malignancies. 

Although the total number of patients so treated is small (54 and 29 patients 

respectively in these series) most of these patients were adequately recanalised so 

that one-stage resections were possible and diverting colostomy was avoided. In the 

larger series total in-patient mortality was 9%, this was considered to be a marked 

improvement of a mortality of 24-40% for staged operations.

In contrast to the studies discussed so far two groups (Van Custem 1989, Bright 

1992) report less satisfactory results with advanced tumours. The first study 

reports only 51% of patients were initially palliated; this fell to 25% of surviving 

patients at 18 months. The second reported failure of treatment in 18/26 patients 

with advanced disease although those with small tumours did well.
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The poor long term results in the first study were attributed to progressive growth 

of the extrinsic component of the tumour, beyond the reach of safe laser treatment. 

One explanation for this may well be that patients were re-treated only when they 

developed further symptoms, and not electively as in most studies. This resulted in 

long treatment intervals (average 4.7 months) which in our experience leads to 

growth of massive tumours which are difficult to control endoscopically. In the 

second study many patients became incontinent, probably partly due to a high 

proportion of patients with low tumours invading the sphincter, although the 

authors suggest that fibrosis (with loss of rectal compliance) may be responsible. 

This group also reported poor results in those presenting with obstruction.

These poor results reinforce the fact that the Nd YAG laser alone is not ideal for all 

patients with advanced disease and that long term results may be more operator 

dependent than would be ideal.

2.2.2.2 Comparison of Nd YAG Laser with surgery

Despite the extensive experience with the Nd YAG laser for advanced rectal and 

rectosigmoid cancer there have been few formal comparisons with palliative 

surgery. Ideally a prospective randomised study should be performed but there are 

very real difficulties in setting up such a study. A recent study from the authors 

unit attempted a comparison of laser treatment and surgery in patients with 

advanced disease (Loizou 1989). The laser group were those patients with 

advanced tumours in the study previously discussed and the surgical group were 

historical controls. The two groups were well matched in terms of sex ratio and 

symptomatic presentation although the laser group were older, had a higher 

proportion of low rectal tumours (55%/34%) and advanced rectal disease 

(55%/19%). Thus there was a negative bias against laser therapy. Overall 

symptomatic palliation was similar in the two groups, laser 74%, surgery 85%, but 

surgery proved superior in palliating obstructive symptoms. Palliative surgery

5 6



however carried a mortality of 8.5% against 0% for the laser group, the morbidity 

of surgery was also greater and cumulative hospitalisation time was 4.5 times 

greater in the surgical group.

Survival was longer in the surgical group (mean 7.7/4.6 months). Sub group 

analysis showed that patients with liver métastasés undergoing complete resection 

of local disease were living longer than patients with liver métastasés treated with 

laser. This may have been due to patient selection because those treated with laser 

probably had a greater tumour load. There was however no difference in survival 

between the two treatments in patients with advanced locoregional disease. (In this 

group the tumour could not be completely resected in patients undergoing surgery).

A similar study comparing the two approaches (Mellow 1989) found a longer 

survival in patients with métastasés treated with laser (36 weeks against 28 weeks). 

This study also found the complications (19/35 and 3/21), length of hospital stay 

and cost ($23,000/12,000 in patients with métastasés) to be significantly greater in 

patients undergoing surgery.

The only significant disagreement between the results of these studies is the 

survival in patients with liver métastasés. The acknowledged bias against the laser 

treated group in the first study may account for these differences. However as 

neither of these studies were randomised comparison of survival data is likely to be 

unreliable. In any case survival duration in these patients is not the most important 

aim of treatment.

2 2.2.3 External Beam Radiotherapy for rectosigmoid cancer

External beam radiotherapy is commonly used as adjuvant post-operative treatment 

for Dukes B and C rectal cancers. It can also be employed pre-operatively and may 

be of particular use in treating inoperable cancers in the hope of reducing tumour
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bulk sufficiently to allow resection. However it also used, increasingly, as the sole 

therapy for rectal cancer, typically for advanced inoperable cases.

The first detailed series was reported by Williams in 1956. One hundred and eighty 

nine patients presenting between 1937 and 1954 were treated with supervoltage 

radiation. Eighty two percent were inoperable, most of the remainder were judged 

unfit for a surgical procedure due to age or infirmity. The average age was 60 

years. The treatment regime was aggressive, a dose of 60 Gy to the tumour volume 

over 6 to 8 weeks being attempted though not always achieved. Complete relief of 

symptoms was reported in 76% of those with rectal bleeding, 55% with tenesmus, 

48% with pain and 47% with mucous discharge. Many more patients benefited with 

partial symptom relief and these figures are given in table 2.3). Patients presenting 

with obstructive symptoms required colostomy before radiotherapy; taken together 

with those later requiring colostomy for radiation fibrosis, this came to a total of 

103 patients (55%).

Fifty per-cent of patients had the treatment regimen interrupted or modified because 

of radiation reaction, usually bladder and bowel toxicity and occurring after the 

second week of treatment. All settled without serious hazard. Serious or potentially 

serious late complications affected 28% of patients in all. Twelve (6%) developed 

fistulae (mainly rectovaginal) and 'chronic radiation necrosis' occurred in 9. Thirty 

two patients (17%) developed fibrosis leading to rectal stenosis, and although many 

patients already had a colostomy,others then required one for relief of obstruction.

Overall 33% survived 2 years, 14% 3 years and 5% 5 years. Survival was better 

in patients with early disease. The authors concluded that cure of advanced disease 

could occasionally be obtained in patients without métastasés at the time of 

presentation.
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The incidence of radiation-associated complications in this study was high, 

probably due to the doses used. Modem megavoltage equipment and lower dose 

regimen have reduced the incidence of complications in more recent series.

Later studies have mostly supported these findings. Several authors have used 

lower dose regimen (Wang 1962, Soleimani 1972, Rao 1978, Steams 1975) which 

reduces the incidence of complications. The response and duration of palliation 

however are related to the radiation dose. A useful traditional approach was to treat 

initially with 20 Gy over 2 weeks and repeat if necessary. Long term palliation was 

often not addressed in detail though the implication was that symptomatic relief was 

maintained. Wang however noted that of 69 patients initially palliated with 21-30Gy 

at lOGy per week, only 12% had benefit lasting more than 6 months while 58% of 

those receiving 41-50 Gy had response after 7 months. Many studies do not 

discuss treatment complications although, as expected, they appear be less common 

with lower dose treatment. James (1983) records 21/111 patients suffering with 

bowel disturbance after palliative radiotherapy doses with only 8 judged to be 

severe. No other complications were noted.

There have been few recent studies since the widespread introduction of 

megavoltage radiotherapy. One (Allum 1987), reported similar results in patients 

treated with single dose fractions of 10 Gy to others using a fractionated course to 

45 Gy (Megavoltage radiotherapy). Two thirds of patients in each group were 

relieved of pain for a period of 3 months. A second recent study using megavoltage 

radiotherapy also demonstrated good palliation (Taylor 1987). Seventy four patients 

with recurrent or inoperable rectal cancer were treated to 30-35 Gy in 10-15 

fractions. Overall 77% of them benefited from improvement in symptoms. 

Complications were generally minor, 31% suffering with diarrhoea or tenesmus 

following treatment; serious complications were not seen. A summary of symptoms 

relieved and serious complications for 4 important studies is given in table 2.3.
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Table 2.3 Symptoms of advanced rectal cancer relieved with external beam radiotherapy

o
VO

No.
patients

Bleeding Mucous T en esm u s Pain Serious
com plica tions

Williams e ta l.  (19561 189 121/135
(90%)

77/116
(66%)

48/66(73%) 78/102
(76%)

50 (26%)
12 (6%) Fistulae, 6 (5%) 
chronic  radia tion  necrosis ,  
32 (17%) (rectal fibrosis)

W ang  a n d  Schulz (1962) 111 19/20 (95%) 63/78(81%) Not d iscu ssed

Taylor eta l .  (1987) 145 39/46(85%) 43/50 (86%) 63/73(86%)

Rao e ta l .  (1978) 92 24/26(92%) 18/21 (86%)' 10/13(77%) 61/73(84%) 8/243 (3%)
(Stricture, perfora t ion  or perineal  
ulceration— Includes 74 p a tien ts  
t rea ted  radically)



It is important to note that pain is frequently relieved with radiotherapy, a symptom 

that cannot be addressed with laser. Tenesmus is also frequently relieved by 

radiotherapy.

2 2.2.4 Intracavitary/interstitial irradiation

As early as 1950 Cade reported treatment of low rectal cancers by intracavitary 

radium. More recently Papillon (1975) reported a series of 133 carefully selected 

patients with early mucosal lesions. All lesions were below the peritoneal reflection. 

Papillon used both contact X-ray and interstitial methods. The dose applied at each 

application was 25 to 40 Gy and repeated applications were given to a total 

maximum dose of 150 Gy. Rapid tumour shrinkage occurred after each application. 

Results were impressive, there was a 5 year survival of 78% and a cancer mortality 

of only 9%. Sischy (1980) reported similar results with a smaller series.

Despite the very high radiation doses employed, complications were not a major 

problem, mild proctitis occurring in most patients and an 8% incidence of "benign 

rectal wall necrosis".

In the treatment of advanced rectal cancer Papillon (1984) found this treatment far 

less satisfactory. Although pain and blood loss could be reduced he found a 

diverting colostomy was often necessary during the course of treatment. In a 

separate series, Puthawala (1982) treated 40 patients with advanced rectal cancer 

with a combination of interstitial and external beam radiotherapy. Patients were 

initially treated with 40 to 50 Gy of external irradiation before undergoing interstitial 

implants on two separate occasions. The total dose to the primary site ranged from 

70 to 90 Gy. Local control was achieved in 28 patients (70%). Twenty four patients 

(60%) were alive with good local control after a mean follow up of 3 years. Despite 

the high dosage of radiotherapy in patients with advanced disease, the complication 

rate was low. Serious complications occurred in only 8 patients (20%). Six had soft
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tissue necrosis, two of whom died with haemorrhage. One patient developed an 

ischiorectal abscess and another a rectovaginal fistula. The authors concluded that 

locally extensive carcinoma of the anorectum within 8cm of the anal verge could be 

effectively treated by a combination of external and interstitial irradiation.

2.2.2.S Electrocoagulation

This technique was introduced by Strauss (1935) and has subsequently been 

strongly advocated by various groups (Wittoesh 1958, Madden 1971, Crile 1972, 

Eisenstat 1982). Complications are recorded more frequently than experienced with 

laser treatment which is not surprising in view of the aggressive approach adopted. 

Maddan's (1983) results are typical, complications occurred in 23% of those 

treated. Bleeding was the most common and occurred in 16% (38/204 patients). 

This was severe enough to require transfusion in about half. Other serious 

complications occurred in 11 patients (5%), 4 developed rectovaginal fistulae, 2 

suffered perforations and 5 developed rectal strictures.

Results with electrocoagulation can be impressive. Wittoesch (1958) reported a 

series of 128 patients technically suitable for surgery but who refused an operation 

or were considered medically unfit. They were treated conservatively with 

electrocoagulation or in a few cases irradiation or local excision, 54 survived for 5 

years and of the 75 who died 24 succumbed from unrelated disease! Madden 

(1971) attained similar results on 77 patients. Thirty seven of 54 patients with 

operable lesions (71%) were alive with an average follow up of 4 years. In a 

subsequent paper (1983) results on 204 patients were documented. One hundred 

and fifty six of these patients were deemed to be operable and were treated with 

electrocoagulation as the primary curative method. In this group the five year 

survival was 62% (97 patients). Similar results were recorded by the other groups 

mentioned. Overall the long term local failure rate for this technique when employed 

with curative intent is 20-30% however one group (Hoekstra 1985) reduced this to
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6% by careful selection of patients (tumour< 1/3 circumference). Most studies 

focus on electrocoagulation for cure but a few have included patients treated with 

palliative intent. Details of response of specific tumour related symptoms are often 

not recorded. Hoekstra however recorded good palliation in 14/18 such patients.

It is likely that this technique is as effective in palliation of advanced rectal cancer as 

the other techniques discussed but the necessity for anaesthesia, higher morbidity 

and prolonged hospitalisation are serious drawbacks.

2.2.2.6 Transanal Resection

Use of the urological resectoscope for inoperable carcinoma of the rectum was first 

described for relief of obstruction by Zinkin in 1979. Several authors have 

subsequently advocated the technique (Irwin 1984, Ottery 1986, Kurtz 1988). The 

largest of these series is only 23 patients. A recent study (Berry 1990) included 81 

patients with both benign and malignant lesions and recorded the results of 

treatment in detail. Berry treated 54 patients with rectal adenocarcinoma and and 23 

with adenomas. The predominant presenting symptoms were change in bowel habit 

(17 patients), rectal bleeding (9 patients) and rectal pain and tenesmus (10 patients). 

These were abolished or improved in 75%, 83% and 60% of patients respectively. 

These results were achieved with only one procedure in 52 patients and only 11 

patients required three or more procedures. Of 27 patients with potentially curable 

cancer 21 were alive at one year post treatment.

Complications were encountered more commonly than with Nd YAG laser 

treatment. Haemorrhage requiring rectal packing and transfusion was required in 

eight patients and three patients suffered intraperitoneal perforation of the colon 

necessitating immediate laparotomy. Two of these patients died. When other 

complications are included (pelvic sepsis, rectovaginal fistula, septicaemia, rectal 

stricture) there were a total of 20 serious events in 137 procedures. In addition there 

were a total of 9 post operative deaths resulting in a 30 day mortality rate of 11.1%.
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The relatively high complication rate in comparison with laser is probably related to 

more radical debulking. This technique may thus be more suitable for patients with 

extensive intraluminal bulk where multiple laser sessions are required. The 

necessity for general anaesthetic and hospital stay averaging 6 days after each 

procedure are important drawbacks.

2.2.2.T Local Excision and Crvosurgerv

Several groups have pursued local excision as a curative procedure for early rectal 

cancer in order to reduce procedure related morbidity and mortality. Tumours up to 

8cm from the anal verge can be removed by peranal excision but more proximal 

tumours usually require an open procedure such as the Kraske sacral approach.

A recent series from the Mayo clinic (Diggers 1986) reviewed 234 patients with 

adenocarcinoma of the rectum treated locally. One hundred and eighty eight 

underwent local excision and 46 were treated with other local methods 

(Fulguration, cryosurgery, laser and radiation). No clear difference in survival was 

noted in patients treated by these techniques. The average size of the tumours was 

2.3cm (range 0.5-8cm). Results were excellent. Ninety three patients had in situ 

disease and in this group survival was no different to matched controls from the 

general population. One hundred and forty one had invasive cancers. Overall 

survival in this group was not as good as those with in-situ disease. The five year 

survival in those with well differentiated lesions was 70% against 50% moderately 

or poorly differentiated lesions. Patients with lesions smaller than 3 cm in diameter 

survived longer. The authors conclude that patients with in-situ cancer and those 

with well differentiated tumours less than 3 cm in diameter are best managed by 

local excision.
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Similar results with 82 patients undergoing local excision were achieved by a 

German group (Heberer 1987). The criteria for patient selection were low grade 

tumour < 3cm, confined to rectal wall, with histologically free excisional margins. 

Twenty six patients were found not to fully meet the criteria after local resection and 

20 went on to radical surgery. Five year survival of those treated only by local 

excision was 84% which was better than that of patients from the same unit 

undergoing anterior resection or A-P excision (76% of 354 and 73% of 317 

respectively). Post operative complications were seen in 20-30% of patients 

undergoing a radical procedure and only 5% of those undergoing local excision. 

Post operative mortality was 7.3% for A-P resection 3.5% for anterior resection 

and zero for local excision. The locoregional recurrence rate was 7.1% (3 patients) 

for patients treated with local excision. Other groups (Gall 1983, Nothinger 1985 

and Lock 1978) have achieved similar results in highly selected patients.

Heberer (1987) also published their results for cryosurgery in 268 patients over the 

same period of time (1973-1985). The technique was employed primarily for 

palliation in patients with advanced disease or at high risk for surgery. Thus the 

patient group is similar to those treated in most of the published Nd YAG laser 

studies. The technique is normally applied with local anaesthetic only. It is not safe 

to treat lesions above the peritoneal reflection. Results were divided according to the 

indication. Seventy seven percent of thirty one patients with small carcinomas 

showed a complete response to treatment. In 217 patients with advanced disease 

with or without métastasés colostomy was still required in 20% which is 

considerably higher than that seen using laser. Bleeding was controlled in 2/3 of 

the patients in this group but perineal pain only responded in 50%. There were 3 

deaths in this series from perforation sustained during treatment.
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2.2.3 Comments

In the radiotherapy studies the average age of patients treated (particularly the early 

ones) was lower than in laser trials and there was often a significant proportion of 

early lesions or anastomotic recurrences which are likely to be smaller and respond 

better to treatment. Some of the studies using local techniques have specifically 

selected cases with early lesions in whom "cure" is aimed at (particularly the 

electrocoagulation and local excision studies). In general however, patients referred 

for laser treatment are a particularly poor prognosis group in whom other 

approaches have either failed or been rejected. Patients who survive for long 

periods in all these studies are almost exclusively those with small tumours treated 

aggressively with the modality concerned. It is likely that such patients include the 

group with early tumours in whom tumour eradication can be achieved with laser 

with far lower risk of serious treatment complications. It is however likely that 

radical external beam radiotherapy can achieve 'cure' in some patients with disease 

too extensive to be eradicated with laser using present technology.

Open surgery remains the treatment of choice for rectosigmoid cancer in most 

patients. For elderly patients with extensive local disease in whom curative surgery 

is not possible palliative surgery carries a very high risk and a minimally invasive 

treatment is appropriate. In those with distant métastasés or concurrent medical 

conditions precluding open surgery, a minimally invasive approach is also 

appropriate. We have cited considerable published evidence to support the use of 

Nd YAG laser in these groups as a treatment which provides valuable cost effective 

palliation with very low morbidity and negligible mortality. It is likely that a 

combination of a local treatment such as Nd YAG laser with external beam 

radiotherapy for selected patients with advanced rectal cancer may offer superior 

palliation than either treatment alone and studies exploring such an approach are 

appropriate.
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We have also cited considerable evidence that early cancers can potentially be cured 

by any of these techniques. The challenge is to be sure that there is no tumour 

involvement beyond the rectal wall. Most surgeons would advise open surgery for 

such lesions and this is probably the correct approach providing the individual is fit 

for and agrees to such an operation. Clearly if a patient is not fit for open surgery or 

refuses such treatment any of the minimally invasive methods discussed may be 

appropriate. The excellent results achieved in large numbers of patients with small 

lesions treated with electrocoagulation required regular systematic follow up. Such 

an approach is essential if any of these techniques are to be used with disease 

eradication in mind.
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CHAPTER 3

COMBINED LASER AND EXTERNAL BEAM RADIOTHERAPY FOR 

PALLIATION OF MALIGNANT DYSPHAGIA : A PILOT STUDY

3.1 Aims and rationale

The major clinical problem of oesophageal and gastric cancer is profound dysphagia 

in the majority, leading to severe cachexia, often local discomfort and eventually 

aspiration pneumonia. Laser treatment offers effective tumour debulking for rapid 

relief of dysphagia, it can be performed as an out patient procedure, does not have 

systemic effects and serious complications are rare. The major drawback of laser is 

the need for repeated treatments every 5 weeks or so to maintain good swallowing 

(see chapter 2). This is because disease is left in the oesophageal wall and beyond 

the lumen in local nodes and thus tumour regrowth occurs fairly rapidly. 

Radiotherapy however has the potential for treating all the oesophageal tumour and 

the local regional draining sites (Tobias 1991) and thus should be complimentary to 

laser.

External beam radiotherapy alone relieves dysphagia slowly, often taking several 

weeks for maximal effect (Pearson 1978). A recent study of palliative radiotherapy 

(Caspers 1988) suggested that patients with relatively good swallowing enjoy 

improved survival over those who swallow poorly at presentation. There is thus 

both theoretical and clinical evidence to support the concept that a patient whose 

swallowing has been improved by laser recanalisation should benefit further from 

radiotherapy. There have, however only been a few studies (Bader 1986, Sander 

1991, Renwick 1992) which have studied the combination of laser and 

radiotherapy, and intraluminal rather than external beam radiotherapy was used 

(Bader also gave external beam treatment to those with squamous cell cancers). 

Intraluminal radiotherapy (brachytherapy) causes superficial damage to the tumour, 

as there is a rapid fall off in dose with distance from the source, and is not as
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effective in terms of irradiating the whole tumour as external beam treatment. These 

studies did however report prolonged dysphagia free intervals although only the 

first was randomised and in this study the benefit was only seen in patients with 

squamous cell cancers. The pilot study was designed to answer the following 

questions.

1) To determine if palliative external beam radiotherapy, a more widely available 

and practical technique than brachytherapy, may be a promising approach in 

reducing the frequency of follow up procedures following laser treatment alone.

2) To determine what radiotherapy dose regime would be appropriate in these 

patients.

3) If the approach appeared promising to provide data to aid designing a 

randomised study to test the combination treatment more rigourously.

3.2 Methods

3.2.1 Patient sgkctign

The laser unit at University College Hospital acts as a tertiary referral centre for 

patients suffering from malignant dysphagia who are considered unsuitable for 

surgery. A smaller number of patients treated with laser (around 20%) present 

directly to the hospital. Patients recruited into this study were initially seen by us 

between September 1988 and June 1989. Patients with predominantly exophytic 

carcinomas of the oesophagus and gastric cardia were eligible for the study. All 

patients recruited were deemed inoperable either due to advanced disease or 

unacceptable anaesthetic risk. Five patients had documented metastatic disease, five 

had advanced local disease detected at CT scan and 3 had undergone laparotomy 

and their tumours could not be resected. A further nine were considered unsuitable 

for surgery due to age and/or general debility. Patients with a good technical result
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from laser and swallowing fluids or better were assessed for radiotherapy by Dr 

Tobias (consultant radiotherapist) before trial entry. Those who had had previous 

radiotherapy were excluded. All patients had either squamous cell carcinomas of 

the oesophagus or adenocarcinomas of the cardia. Patients with malignancy arising 

in organs other than the oesophagus and causing dysphagia by direct invasion or 

metastatic spread were excluded. Full demographic data are given in table 3.1.

Table 3.1 

Patient characteristics

Total No

Male/Female

Mean age 
(yrs ± sd)

Squamous call carcinoma/Adenocarcinoma

Cardia/thoracic

Mean tumour length (Cm sd)

Métastasés

Inoperable- CT scan or at Laparotomy

Medically unfit

22

15/7

68( 11)

9/13

15/6 (1 anastomotic) 

7(3)

5

8

9
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3.2.2 Ethical aspects

All patients were instructed as to the nature of the study. Formal ethical committee 

approval was not considered necessary as both laser and external beam radiotherapy 

treatment are well established therapies for oesophageal cancer and all patients 

entered into the study were treated identically (no randomisation).

3.2.3 Techniques

Endoscopic and laser technique has been discussed in detail in chapter 1. At initial 

endoscopy patients underwent laser sessions as appropriate to destroy intraluminal 

tumour and restore oesophageal patency. Oesophageal dilatations were performed 

for strictures if the endoscope would not pass in order to enable full evaluation of 

the tumour and improve access for optimal laser treatment. All patients were 

irradiated using supervoltage telethera^y (cobalt 60). The target volume was 

determined by the length of tumour with a 5cm margin at the upper and lower 

border of the tumour and a 3 cm margin circumferentially. The treatment was 

delivered by anterior and posterior opposed fields in all cases. In the early part of 

the study patients were initially given 20Gy in 5 or 10 fractions and six patients 

who had tolerated this dose well were given a further dose 20Gy dose either 

immediately or 4-6 weeks later (total dose 40Gy). It soon became apparent that 

most of these patients could not tolerate this total dose and subsequent patients all 

received 30Gy in 10 fractions. Twenty patients had to stay in hospital for DXRT. 

This increased the median lifetime total hospital stay to 21 days in comparison to 

historical in-patient times of around 14 days for laser only.

3.2.4 F oIIow- ud

All patients underwent follow up endoscopy three weeks after completion of 

radiotherapy (check endoscopy). Endoscopic findings were recorded as at initial 

endoscopy, and further laser treatment was applied only to polypoid tumour. All 

patients were subsequently contacted monthly by the research sister, Sally Thorpe,
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to assess progress and the necessity for further treatment. Dysphagia score was 

recorded according to the scale previously used by us { O=normal; l=most solids; 

2= semi solids; 3 =liquids only ;4=difficulty with liquids). Patients whose 

dysphagia grade deteriorated by one or more or who felt that their swallowing had 

deteriorated significantly were re-endoscoped for assessment and further therapy as 

appropriate.

3.2.5 Statistical methods

Proportions were tested using Chi squared test with Yate's correction and survival 

curves with the Log Rank test.

3.3 Results

3.3.1 Dvsphagia grades

The median dysphagia grade for all patients prior to laser was 3 (liquids only) and 

this improved to a median of 1 (most solids) following laser treatment. The 

spectrum of dysphagia at presentation was very similar in patients treated with 

radiotherapy at the 30Gy and 40Gy dosage levels. Following radiotherapy there 

was very little change in dysphagia grades in the group treated with 3(X3y but 3 of 

the 6 receiving 40Gy showed a marked deterioration and swallowed only fluids to 

death. Regarding a mean dysphagia grade of 2 (semi solid diet) for the duration of 

each patients survival as a success, 14/16 in the 3(Xjy group and 2/6 in the 40Gy 

group enjoyed a successful outcome. This difference is significant at the 5% level 

(Chi squared test).

Three patients entered into this study were swallowing only fluids after initial laser 

recanalisation. One received the higher radiotherapy dose. Although radiotherapy 

was tolerated well by 2 of them swallowing did not improve with treatment. One 

was eventually intubated and the other 2 enjoyed only short survival (8 and 9 weeks 

respectively).
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3.3.2 Dvsphagia controlled interval (PCI) and further therapy

The dysphagia controlled interval is the time between the 'check' endoscopy and the 

next performed when an individual suffered further deterioration of swallowing or 

to death. The figures for all patients broken down according to histology and 

radiotherapy dosage are shown in table 3.2 and data from historical laser only 

patients (Loizou 1991) are also given. Overall, patients treated with radiotherapy 

have a DCI of 9 weeks (median) and for patients receiving the 30Gy dose this is 

slightly longer (13 weeks). The DCI was longer for patients with squamous cell 

carcinomas than adenocarcinomas (17 weeks v 13 weeks).

Eleven patients required no further treatment after check endoscopy (one still alive 

after 4 years) and the median survival in this group was 9 weeks. Considering all 

those who required further endoscopic treatment after the check endoscopy the 

median interval between follow up procedures required was 13 weeks (range 4-67). 

Eight patients required dilatation at check endoscopy but only 3 of these had fibrous 

strictures only, the rest having regrowth of tumour as well. Overall, 13 patients 

required further endoscopic treatment for tumour following DXRT. Three patients 

who developed severe dysphagia from extrinsic strictures were intubated (at 5 

weeks, 5 months and 14 months after start of treatment). All swallowed well with 

tubes (dysphagia grade 2). Two survived several more months but the third died a 

few weeks after intubation. All but one of the patients have died at the time of 

writing. None died of aspiration, all gradually weakened with cancer cachexia 

and/or the effects of metastatic disease.
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Table 3.2 Dysphagia controlled interval (DCI) in weeks after 'check'

endoscopy

Squamous cell Adeno All patients
carcinomas carcinomas

All patients 17 (1-200) weeks 9 (2-26) weeks 9 (1-200) weeks 
median(range)

30 Gy dose only 20 (3-200) weeks 11 (2-23) weeks 13 (2-200) weeks

Historical laser only 5 weeks 5 weeks 5 weeks
controls
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3.3.3 Survival

This study was not set up to assess survival however it became apparent that some 

patients in the 30 Gy group were living for considerable periods and so survival 

data was examined further. Table 3.3 shows the crude survival data from 

presentation for each group receiving radiotherapy and for historical laser only 

controls again taken from our earlier study (Loizou 1991). This data gives the 

impression of improved survival in the 30Gy group and survival curves were 

plotted (figures 3.1 and 3.2). There is a significantly prolonged survival in the 

group receiving the 30Gy dose over historical controls (p<0.025). As the study 

was not randomised it could reasonably be argued that this difference is at least 

partly due to differences in selection. There was no significant difference between 

the groups receiving different doses of radiotherapy although the survival of 

patients receiving 40Gy is generally shorter. One patient in the 30Gy group is still 

alive. She is a 78 year old who presented with a 3cm squamous cell cancer and has 

remained well for 4 years with entirely normal swallowing since treatment at 3 laser 

sessions followed by the radiotherapy.

Table 3.3 Survival data according to subgroup

Laser+30Gy Laser+40Gy Laser Only

Patient No

Median Survival 
( range)

lyr survivers

16

44(8-205*) 

5/16 (30%)

19(7-73) 

1/6 (16%)

43

22(4-117) 

5/43 (12%)

'1 patient still alive at 205 weeks
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Figure 3.1 Survival curves laser + 30 Gy and historical laser only

controls
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3.3.4 Complications

No perforations were experienced in this group of patients. Mild nausea, lethargy 

and odonyphagia were common during radiotherapy but usually did not amount to 

more than a minor irritation for most patients. Radiotherapy was poorly tolerated in 

3 of the 6 patients who received the higher radiotherapy dose. They never really 

recovered following radiation, most did not swallow well and succumbed fairly 

rapidly from cancer cachexia. Only 2 of the 16 who received the 30Gy dose had 

more than minor symptoms. One of these succumbed early with poor swallowing 

but the other recovered and eventually died swallowing well 24 weeks after 

treatment

Fibrous strictures were identified in 3 patients at the ’check' endoscopy and another 

5 had fibrous narrowing as well as further luminal tumour growth. Two of those 

with fibrous strictures required no further treatment after dilatation at the 'check' 

procedure and the third needed dilations every 9 weeks for a year.

3.4 Discussion

This study was designed to give an indication whether the theoretically attractive 

combination of laser and external beam radiotherapy may be useful in the clinical 

setting and if so at what dose. More specifically the hope was to combine the better 

palliation of dysphagia achievable with laser with the more prolonged relief 

normally only achievable in the palliative setting with a tube. The results look 

promising, although 50% of patients require follow up procedures after the 'check' 

endoscopy the frequency of these appears to be reduced quite dramatically in 

comparison to historical control data.

As these patients were receiving palliative treatment it is important not to be so 

aggressive that the side effects of radiotherapy detract significantly from the benefit 

achieved with laser either in terms of deterioration in general condition or 

dysphagia. The results indicate that the 30Gy dose in 10 fractions is well tolerated
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in this patient group. Our limited experience of higher doses in this palliative setting 

is not favourable although the numbers treated were small. Overall the dysphagia 

controlled interval is prolonged and subsequent necessity for follow up endoscopy 

is reduced, particularly for squamous cell cancers in comparison to historical 

control data. It is of interest that the one controlled brachytherapy study mentioned 

(Sander 1991) also demonstrated a prolonged dysphagia free interval but only for 

patients with squamous cell tumours. One concern of applying 2 treatments which 

can induce fibrosis was that we would have an unacceptable number of fibrous 

strictures but that was not the case. Only 3 patients came back with sole 'fibrous' 

narrowing at the check endoscopy and all of these were easily dilateable at the same 

procedure. Overall 13 patients required further laser for tumour after external beam 

radiotherapy. This suggests that the radiotherapy may be slowing tumour regrowth 

rather than causing wholesale tumour necrosis.

The survival curves for the 30Gy group and 43 historical controls indicate the 

possibility of increased survival with external beam radiotherapy. However it is 

important to treat comparisons with historical data with caution in view of possible 

differences in patient selection.

The results of this pilot study are promising and indicate that a randomised study to 

evaluate the combination of laser and external beam radiotherapy at the 30Gy dose 

in 10 fractions in a larger number of patients would be worthwhile. Such a study 

has been performed and is discussed in the next chapter.
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CHAPTER 4

COMBINED LASER AND EXTERNAL BEAM RADIOTHERAPY FOR 

PALLIATION OF MALIGNANT DYSPHAGIA : A RANDOMISED STUDY

4.1 Aims and rationale

Although the pilot study indicated that additional radiotherapy at an appropriate 

dosage was helpful the results of any study which relies on historical controls needs 

testing on a randomised basis. This randomised study was initiated to determine 

whether palliative external beam radiotherapy at the dose shown to cause minimal 

distress to these seriously ill patients may reduce the the need for frequent follow up 

procedures compared with laser treatment alone.

4.1.1 Sample size estimation

Sample size estimation is undertaken to determine the number of patients which 

need to be studied to detect a worthwhile effect, if it exists, and to be reasonably 

sure that no benefit exists if it is not detected. The parameter we chose to assess is 

the time from check endoscopy to the next therapeutic procedure (or dysphagia 

controlled interval). There are four components required for sample size estimation 

(Altman 1982). For the purposes of this assessment we have assumed the variables 

are normally distributed (the plotted data for 'check' to first repeat approximates to 

normal distribution).

4.1.2 Significance level

This is the probability of rejecting the null hypothesis when it is true. Usually a 

figure of p < 0.05 is taken as indication that the null hypothesis should be rejected 

(the treatments are different).
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4.1.3 Power

This is the probability of rejecting the null hypothesis when it is false. (The 

probability of rejecting the null hypothesis of no difference between treatments 

when there is a treatment difference). It is common to accept a power of 85% for 

sample size calculations.

4.1.4 An estimate of the variability o f the response variable (S)

This was calculated using data from the pilot study and from historical laser only 

control patients. The standard deviation of check to first repeat for those receiving 

30 Gy was 9 weeks (excluding one patient who was probably cured with 

radiotherapy) and for those treated with laser only 3.3 weeks. Using the formula 

for the combined estimate of the variance used in the t test (Altman 1982)

S = 5.5.

4.1.5 The clinicallv relevant difference in treatments (CP)

This is the difference that would be clinically valuable and we would not want to 

overlook. We estimate this to be 5 weeks (ie a doubling of time from 'check to 

repeat')

4.1.6 Calculating sample size

The standardised difference (D=CD/S) is calculated. Thus D = 5/5.5 = 0.91. 

Using a nomogram from Altman 1982 for a 2 sample comparison of a continuous 

variable, relating power, total study size, standardised difference, and significance 

level and assuming a power of 85% is required and the significance level required is 

0.05 then N=45, so a minimum of 23 patients are required in each group (figure 

4.1)
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Figure 4.1

Nomogram for calculation of sample size (Altman 1982).
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4.2 Methods

4.2.1 Patient selection

The patients entered into this study were recruited from patients presenting at or 

referred to UCH between January 1990 and May 1992. They were a similar 

spectrum of patients to those entered in the pilot study. Twenty seven patients had 

squamous cell carcinomas of the oesophagus and 40 adenocarcinomas of the cardia. 

None had previously received radiotherapy or chemotherapy. Patients with 

malignancy arising in organs other than the oesophagus or gastric cardia and 

causing dysphagia by direct invasion or metastatic spread were excluded.

Patients with dysphagia scores of 3 or worse despite removal of as much tumour as 

possible with laser were not considered for this study but were intubated as similar 

patients had not done well with radiotherapy in the pilot study. Abdominal 

ultrasound was performed in all patients and 59 patients underwent endoluminal 

ultrasound after initial recanalisation.

Twenty four patients (36%) were over 75 years, a figure which is comparable with 

the overall incidence in England and Wales but higher than in other hospital series 

(Earlam 1990). Demographic data according to randomisation is given in tables 4.1 

and 4.2. The distribution of patient characteristics in the two groups was very 

similar. Fourteen patients had documented metastatic disease and 13 known 

advanced local disease (4 detected at CT scan, 2 unresectable at laparotomy, the 

remainder endoscopically large tumours of which 12 of 13 were subsequently 

found to be stage 3 tumours on endoluminal ultrasound). The remaining 40 patients 

were considered unsuitable for surgery due to age and/or general debility or 

coexistent medical conditions (mainly cardiopulmonary) which were considered to 

confer an unacceptable surgical risk. Eight of these 40 (4 in each arm) had 

anastomotic recurrences.
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Table 4.1 Demographic details of laser and laser with radiotherapy

groups

Laser only  
(n = 30)

Laser + DXRT 
(n = 37)

Sex M/F 2 0 / 1 0 26/1 1

Age median  
( ra n g e )

71 (55-88) yrs 72 (50-85) yrs

M é t a s t a s é s 8 (27%) 6 (16%)

Known ex tensive  5 (17%) 
local d i s e a se

8 (22%)

SCC/ANC 1 2/18 1 5 /22

Tumour length 7 (3-17) cm 
median (range)

6 (2-16) cm

S y m p to m  
d u r a t io n *  
median (range)

3 (1-12) months 3 (1-12) months

* reliable data on 55/67 patients 
SCC= Squamous cell cancers 
ANC= Adenocarcinomas
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Table 4.2 Tumour details of laser and laser with radiotherapy groups

Laser only Laser+DXRT

Tumour location

C ervica l 0 2 (All SCO)

TO 10 (All SCO) 10 (All SCO)
(Upper/Lower} {4 /6}  { 1 /9}

Cardia ± lower TO 20 (18 ANC, 2 SCC) 25 (22 ANC, 3 SCC)

TO = Thoracic oesophagus 
ANC=Adenocarcinoma 
SCC= Squamous cell carcinoma
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4.2.2 Ethical aspects, randomisation and administration

The study was designed and organised by the author. Formal approval was 

obtained from the local hospital ethical committee. Consent was also obtained from 

referring physicians or surgeons prior to inclusion of their patients. Once a suitable 

patient had reached the dysphagia criteria (semi-solid diet) following laser 

recanalisation, the study details were explained by the author and Sally Thorpe (the 

research sister) returned to the patient later to ensure that the details had been fully 

understood. An approved patient information sheet was also provided to patients 

considered for the study. Only patients giving full informed consent were 

considered. They were then seen by the consultant radiotherapist (Dr Tobias) to 

assess fitness for radiotherapy. Those deemed fit were stratified according to 

histology before randomisation by sealed envelopes. Early in the study 3 patients 

with adenocarcinomas of the cardia randomised to receive radiotherapy were 

subsequently considered unfit, two before treatment was started and one who had 

received only 2 fractions. In addition to these 3 patients one patient in the laser only 

arm subsequently requested and was given radiotherapy shortly after 'check' 

endoscopy. All patients randomised are included in the analysis on an intention to 

treat' basis.

4.2.3 Techniques

4.2.3.1 Therapeutic

The laser technique has been dealt with in detail in chapter 1. All patients 

randomised to external beam radiotherapy were irradiated using the same techniques 

and parameters as in the pilot study. Patients were given 3(Xjy in 10 fractions over 

2 weeks which was the dose best tolerated with apparent success in the pilot study.
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4.2.3.2 Endoluminal Ultrasound

Examinations were performed following laser recanalisation in order to ensure 

passage of the probe beyond tumour. In many cases ultrasound was performed at 

the same procedure as therapeutic endoscopy and under the same sedation. 

Diazemuls alone was used as sedation in those patients not undergoing therapeutic 

procedures. An Aloka 5 MHz curved linear array probe was used in this study 

(Figure 4.2). It is almost square in cross section and can be steered in one plane at 5 

cm from the tip. It connects directly to a standard Aloka SSD 650 ultrasound 

console. It is significantly narrower (8mm v 13mm) than the standard Olympus 

endoscopic ultrasound probe which allows direct vision of the lesion and gives a 

circumferential view. The probe is passed blindly into the oesophagus and down to 

tumour level and beyond. At each level it was necessary to rotate the probe through 

360 degrees to image the tumour through all 4 quadrants. Hard copies were 

obtained of the areas of maximal wall thickness, of tumour infiltration into 

surrounding tissues and of lymph nodes. The intention was to perform 

examinations on as many patients as possible after initial recanalisation and again at 

’check’ endoscopy in order to assess the change in tumour bulk in those who did 

and did not receive radiotherapy. Fifty nine patients underwent an endoluminal 

ultrasound examination following initial laser recanalisation and 42 of them had a 

second procedure after appropriate treatment at the ’check endoscopy’.
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Figure 4.2 I) T he Aloka 5 M z  curved l inear array probe

Figure 4.2 ii) Close  up w iew  o f  the curv i l inear t ra nsd u cer  s h o w in g

tip de f l ec t ion.
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4.2.3.4 F oIIqw- ud

All patients underwent a 'check' endoscopy five weeks after initial recanalisation (3 

weeks after completion of radiotherapy in those receiving it). At that time 

endoscopic therapy was given as appropriate (laser for polypoid tumour, dilatation 

for stricture) and endoluminal ultrasound examination was repeated if practicable. 

All patients were provided with telephone access to the research nurse and given 

instructions to phone if they noticed deterioration in swallowing. In addition all 

patients were contacted monthly to assess progress, and record dysphagia grade. If 

this deteriorated by one grade or more patients were re-endoscoped for assessment 

and further therapy as appropriate. Patients who were having difficulty managing a 

semi-solid diet for most of the time were intubated with celestin tubes (4).

4.2.3.5 Statistical methods

Statistical analysis was performed using the Wilcoxon Rank sum test for intervals 

between treatments, the Wilcoxon signed rank test for paired ultrasound data, Chi 

squared test with Yate's correction (for proportions) and the Log Rank test for 

survival. The unpaired t test was also used for 'check' to repeat data.

4.3 Results

4.3.1 Hospital stay

The median treatment related lifetime hospital stay for those receiving radiotherapy 

was 19 days (range 3-53) and 14 days (range 0-28) for those treated with laser 

only.

4.3.2 Dvsohayia

A dysphagia grade of 2 or better after initial laser recanalisation was required for 

entry into this study. In the event the swallowing of all but 5 of the patients entered 

had improved by at least one dysphagia grade after initial recanalisation. The grades 

for each arm of the study are given at each stage in figure 4.4. The median
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dysphagia grade improved from 3 to 1 and almost 60% of patients were swallowing 

some solids for most of their lives. Comparing the proportion of patients benefiting 

from dysphagia grades 0 or 1 after treatment with those with grades or 2 or 3 there 

is no significant difference between the laser + radiotherapy and laser only groups 

at any stage (Chi squared test with Yate's correction).

4.3.3 'Dvsphagia controlled interval' and ’treatment interval'

The initial 'dysphagia controlled interval' (DCI) or 'check' to frrst repeat was the 

duration of time between the 'check' endoscopy and the next follow up procedure, 

performed when the patient complained of further deterioration in swallowing or to 

death if a further procedure was not required. The figures for all patients according 

to histology and treatment arm are given in table 4.3 and DCI data are shown 

graphically in figure 4.4. Overall the DCI in the laser only group was 5 weeks and 

9 weeks in those also receiving radiotherapy. This difference was significant at the 

5% level (Wilcoxon rank sum) for all patients and for each histological group taken 

alone. Using the unpaired t test this difference was significant at the 1% level for all 

patients and for adenocarcinomas only but not for squamous cell cancers only. 

Eight patients who did not survive long enough to have a 'check' endoscopy of 

whom 3 were in the radiotherapy group are excluded from this analysis.
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Figure  4.3 D ysphag ia  grades  with t ime for all patients
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Table 4.3 Frequency of therapeutic endoscopy required to control 

symptoms according to histology and randomisation group

Squamous cell cancers A d e n o c a r c i n o m a s

Laser Laser + 
DXRT

Laser Laser + 
DXRT

Number of 
pat ients

1 1 1 5 1 6 1 7

'check' to 
r e p e a t
Median 
Mean 

(range) 
in weeks

5 
5.0

( 0 - 1 0 )

9
9.2

(0-24)

5 
5.3 

(0-15)

8.5
11.0

(3-48)

t r e a t m e n t  
i n t e r v a l

Median 
Mean 

(range) 
in weeks

6 
5.5

( 0 - 1 2 )

1 0 
10.0 

(0-25)

4.5
5.5 

(1-15)

7 
8.6 

(3-23)

A) Comparing laser alone with laser +DXRT (Wilcoxon Rank Sum)
i) All patients and adenocarcinomas alone p < 0.01 for check to first repeat and 
treatment interval
ii) Squamous cell carcinomas p < 0.05 but > 0.01 for check to first repeat and p=ns for 
treatment interval

B) Comparing Adenocarcinomas and Squamous cell carcinomas (Wilcoxon Rank Sum)
i) Receiving DXRT p=ns for check to first repeat and treatment interval
ii) Not receiving DXRT p=ns for check to first repeat and treatment interval
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Figure 4.4 
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The treatment interval was defined as the mean time between hospital attendance for 

procedures after 'check' endoscopy for the remainder of the patients life or until 

intubation. Overall this was also 5 weeks in the laser only group and 9 in those also 

receiving radiotherapy. The difference was significant for all patients and for 

adenocarcinomas only but not for squamous cell cancers alone (probably due to 

small numbers, see table 4.3). The treatment interval was longer for squamous cell 

cancers than for adenocarcinomas but the difference was not quite statistically 

significant at the 5% level, again probably due to smaller patient numbers.

4.3.4 Endoluminal Ultrasound

Staging was performed using the Aloka 5 MHz curved linear array probe 

endoluminal ultrasound shown in figure 4.4. It was also used in as many patients 

as possible to monitor response to radiotherapy. A deliberate decision was made not 

to perform CT scans as the data discussed in chapter 2 suggests that endoluminal 

ultrasound alone is the best technique for assessing local tumour. Follow up 

assessments were also performed in the control laser only group as often as 

possible. As discussed in chapter 2 endoluminal ultrasound is excellent at defining 

depth of penetration, local nodes and diagnosing direct infiltration of adjacent 

structures. We therefore elected to measure maximum oesophageal wall thickness 

and maximum size of nodes with malignant characteristics. Images demonstrating 

some of these aspects are shown in Figure 4.5.

It was usually necessary to perform ultrasound immediately after laser treatment or 

dilatation as delay would have resulted in prolonging hospital admission specifically 

for the examination and this was not deemed acceptable. Of 59 initial examinations 

37 were performed after laser and 2 after dilatation and of 42 examinations at 

'check' endoscopy 22 were performed after laser and 8 after dilatation. Performing 

examinations after laser may result in an exaggeration of oesophageal wall thickness
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due to swelling and therefore the response to radiotherapy was assessed on lymph 

node size and not oesophageal wall thickness.

The Aloka probe could not be passed in 2 patients, one with a pharyngeal pouch 

and another with a cervical tumour. Occasionally the probe would not pass a 

stricture but after waiting for swelling to settle and/or further laser treatment we 

usually managed to perform a complete endoluminal examination.

Initial examination was performed in 59 patients, all were found to have full 

thickness oesophageal involvement. Forty four (75%) were found to have nodes 

which demonstrated malignant characteristics (hypoechoic pattern with clearly 

delineated boundaries). Details of initial ultrasound and repeat ultrasound in 42 

patients at 'check' endoscopy are given in table 4.5. There is little change in 

maximum oesophageal wall thickness for either group between the 2 scans.

The node size does fall slightly in those receiving radiotherapy and increase slightly 

in those treated with laser only but comparing all parameters for the 42 patients in 

whom ultrasound was repeated (Wilcoxon signed rank test) this difference is not 

significant. Of thirteen patients with nodes greater than 1 cm diameter three (23%) 

showed a reduction of node size of 50% or more (2 adenocarcinomas 1 squamous 

cell cancer). Paired scans in those who did not receive radiotherapy showed no 

reduction in node size using the same criteria. Examples of sequential scans are 

shown in figure 4.6.
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Figure  4.5 E ndo lum ina l  ul trasound images  

i) N orm al  oesop hagea l  wal l

ii) Area of  transi t ion between norm al  oesophagea l  wall  and  

th ickened  diseased  o eso p h a g ea l  wall
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Figure  4.5 iii)
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Figure  4.5 iv)

A 2cm lymph node lying superi or  to the ce liac axis (C) and anter ior

to the abdom inal  aorta (AO)
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Figure 4.6 A i Sequent ial  en do lu m ina l  u l trasound  im ages
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Images show a node lying in front of the aorta in a 66 year old man with adenocarcinoma of the cardia 

(index case no 22). The first picture was taken 2 months before laser was commenced when the ultrasound 

was undertaken for staging with a view to surgery. The second was taken at randomisation and the third at 

'check' endoscopy following radiotherapy. The node doubled in size in 2 months but after DXRT shrank 

by 50% to smaller size than at the original assessment.
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Fij»iire 4.6 A ii Sequentia l  en do lu m ina l  ul trasound im ages
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Serial Images of a second node in the same patient as figure 46 A i. The node has grown in size in the 3 

months following the first ultrasound but disappeared after DXRT.
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Figure 4.6 B Seq ue nt ia l  endolu minal  u l trasound  im ages
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Images of a cardia tumour in a 74 year old man (appendix patient no 33) before radiotherapy and at 

'check' endoscopy. Tfiere is a small reduction in node size after radiotherapy
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Figure 4.6 C Seq ue nt ia l  endoluininal  u l t rasound im ages

Images of a lower thoracic tumour in a 78 year old man (appendix patient no 49) after racanalisation and ^ 

again at 'check' endoscopy (no radiotherapy given). There is little change in node size.
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Table 4.4 Endoluminal ultrasound data

US One US Two

Maximum Maximum
th ick n ess  medium th ickness  medium

(range) (range )

Oesophageal wall 
DXRT group (22)

Oesophageal wall 
Laser only group

Para-oesophageal 
nodes DXRT group

Para-oesophageal 
nodes Laser only 
group

1.6(0.8-2.4)cm

1.5 (1.0-4.2)cm

14/22 patients
1.2 (0.7-2.4)cm

16/20 patients 
1.0(0.5-1.9)cm

1.6 (0.6-3.2)cm

1.7 (1.0-3.2)cm

16/22 patients  
0.9(0.5-2 .3)cm

14/20 patients
1.3 (0.8-1.8) cm

(Data from 4 2  patients initially and at 'check' endoscopy)
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4.3.5 Survival

All the patients in this study have now died. Survival curves have been plotted for 

all patients and for each histological group separately (figure 4.7). These curves are 

remarkably similar for those treated with laser only and those also receiving 

radiotherapy. There is no significant difference between equivalent groups with or 

without radiotherapy (Log Rank test). A detailed breakdown of survival for patients 

with Métastasés and bulky tumours is shown in table 4.5.
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Figure 4.7 Survival curves according to histology and trial arm  
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Table 4.5 Subgroup survival

in weeks-median (range)

Laser only Laser and Both groups
Radiotherapy

All Patients Total 30 
26 (4-56)

Total 37 
26 (3-98)

Total 67 
26 (3-98)

Métastasés
(M)

Total 8 
29 (6-54)

Total 6 
14(5-54)

Total 14 
18 (5-54)

Bulky tumour Total 5
only (>2cm) 20(7-31)
( B )

Total 7 
20 (3-51)

Total 12 
20 (3-51)

M and B Total 13 
24 (6-54)

Total 13 
17 (3-54)

Total 26 
18 (3-54)

Remaining
patients

Total 17 
30 (6-57)

Total 24 
30 (4-98)

Total 41 
30 (4-98)
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4.3.6 Complications and Intubation

Radiotherapy was generally tolerated well. Mild nausea, lethargy, and odynophagia 

were not uncommon during treatment but as in the pilot study this did not amount to 

more than a minor irritant for most patients. Three patients did however suffer 

deterioration following radiotherapy, 2 deteriorated fairly rapidly after treatment and 

died within a few weeks (see below) and one suffered with pain probably due to 

oesophagitis which was only partially relieved with acid suppression with 

omeprazole. It is impossible to be certain if the deterioration was radiotherapy or 

disease related, indeed 4 patients who did not receive radiotherapy deteriorated over 

a similar time interval following trial entry.

Patients with squamous cell cancers who received radiotherapy were more likely to 

develop predominantly fibrous strictures (10/14 v 3/11 who received laser only) 

and treatment of such strictures resulted in the opening up of fistulae in 2 patients 

(see below).

In all 25 patients required oesophageal prostheses a median of 13 weeks (range 0- 

60 weeks) after 'check' endoscopy. Fourteen had received radiotherapy and 11 had 

not. Twenty four were inserted into patients who were having difficulty managing a 

semi-solid diet for most of the time. Sixteen of these patients predominantly had 

troublesome extrinsic strictures and 8 predominant intraluminal tumour which was 

no longer adequately controlled with laser. Standard Celestin prostheses were used 

in all but 3 of these patients who received cuffed Wilson Cooke tubes. All three had 

tight strictures which developed following radiotherapy, 2 developed fistulae (one 

oesophagobronchial, one oesophagopleural) and one a perforation after dilatation. 

Both fistulae occurred in elderly female patients with squamous cell cancers, one 

cervical and one lower thoracic, both died shortly after intubation. Two of these 

patients including one with a fistula developed the complication within a few weeks 

of radiotherapy. The other fistula occurred late (20 weeks after radiotherapy). One
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further perforation occurred after dilatation in an elderly patient with a cardia cancer. 

She had also undergone radiotherapy over a year before the complication arose and 

survived a further 16 weeks with a Celestin tube.

The other intubation was performed for uncontrollable bleeding from a cardia 

cancer in a 75 year old male who had not received radiotherapy. A Wilson Cooke 

cuffed tube was used to splint the tumour and the life threatening bleeding was 

arrested. He survived a further 6 months swallowing most solids.

All but 2 of the patients have died at the time of writing. Excluding those with 

fistulae, none died of aspiration pneumonia, all developed symptoms of progressive 

cancer such as cancer cachexia and/or the effects of metastatic disease.

4.3.7 Patients with bulky Tumours and Métastasés 

Nineteen patients had bulky tumours at initial endoluminal ultrasound (>2cm wall 

thickness) and 16 of these had malignant looking nodes, 7 also had known 

métastasés. There was no difference in tumour length in this group compared with 

the other trial patients (median tumour length 8cm range 5-16cm). Nine were 

randomised to receive radiotherapy but the 2 patients subsequently deemed unfit 

who did not receive radiotherapy were in this group so only 7 received 

radiotherapy. (The patient deemed unfit after randomisation who only had 2 

fractions of radiotherapy did not undergo endoluminal ultrasound). Two of the 7 

tolerated radiotherapy badly and died within a few weeks. Despite this most patients 

in this group swallowed well, the median follow up dysphagia grade being 1 and 

only one patient worse than 2. Those receiving radiotherapy did equally well in 

palliation of dysphagia. Considering bulky cardia cancers 6 of 11 (55%) could only 

manage a semi-solid diet or worse despite apparently adequate recanalisation. The 

difference in swallowing between these patients and the rest of the group is not 

significant (Wilcoxon Rank sum) but the numbers are small. This may represent a
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real difference which may be explained by pseudoachalasia (discussed later). The 

DCI data and weeks of follow up per endoscopy for this group are very similar to 

that for the group as a whole.

4.4 Discussion

Accepting that there is both a benefit for laser in comparison to intubation in terms 

of quality of swallowing and fewer complications, this study has attempted to 

address the main problem with laser, that is the necessity for frequent repeated 

treatments. The results show quite clearly that the combination of laser and 

palliative external beam radiotherapy goes some way toward this aim. To increase 

the follow up period from 5 to 9 weeks is a significant improvement. The effect is 

greater for patients with squamous cell cancers although the difference within this 

group did not reach statistical significance (probably type 2 error due to small 

numbers).

The use of the Aloka probe for endoluminal ultrasound confirmed late stage disease 

in most patients. It is a far cheaper option than the standard Olympus echo- 

endoscope such as the EU M2 (around £50,000). It need only involve the 

additional expense of purchasing an oesophageal transducer (around £5,000) if a 

suitable conventional console is available. The standard probe is 7.5 MHz and the 

Aloka probe only 5MHz. Image resolution of this lower frequency is less good in 

the near range and was insufficient to show layers in normal oesophageal wall. It is 

possible that this problem could be addressed by the addition of a standoff balloon 

if patients with early oesophageal cancer were to be assessed. Discriminating 

between normal and diseased oesophagus was however not a problem and views of 

perioesophageal tissues, nodes and surrounding structures was good. On occasions 

the finding of a thin oesophageal wall or close opposition of important structures 

such as trachea or aorta helped direct laser treatment away from such hazards.

107



The ultrasound strongly suggested malignant lymphadenopathy in 75% of these 

patients. Three of thirteen patients with nodes > 1cm (23%) in the radiotherapy 

group showed a partial response (node size reduced by 50% or more). Overall there 

was no statistically significant change in wall thickness or node size at ’check’ 

endoscopy in either arm of the study. There was however a trend toward a 

reduction in node size in the radiotherapy group. The measurements of oesophageal 

wall thickness must be treated with some caution in view of the necessity to 

perform examinations immediately following laser treatment in many cases. It is 

disappointing that the effect of external beam radiotherapy on local tumour appears 

to be so limited

In a previous study from this unit (Loizou 1991) a number of patients did not 

swallow well despite apparently adequate laser recanalisation. This was ascribed to 

pseudoachalasia due to patients with bulky cardia tumours. It is interesting that 6 of 

11 patients with such tumours (>2cm thick) in the present study swallowed no 

better than they would have done with a tube. The ultrasound may be useful in 

identifying these patients who would benefit from early intubation unless 

swallowing solids after laser. As radiotherapy was poorly tolerated in 2/7 of those 

with bulky tumours such patients probably should not receive radiotherapy even if 

laser treatment is pursued. Also in view of the poor survival (median 17 weeks) of 

those with métastasés or bulky tumours who received radiotherapy such patients 

probably would do better with laser only.

The survival data in this randomised study shows a similar spectrum regardless of 

treatment arm. If patients with métastasés and large tumours are excluded the 

median survival is identical in both groups. It is worth noting however that 2 

patients with adenocarcinomas of the cardia who received radiotherapy survived for 

long periods (76 and 98 weeks). This prolonged survival is seen as a ’tail’ on the 

survival curve. Both were elderly females and had neither bulky tumours (>2cm
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thick) nor métastasés at presentation, but otherwise had no clear characteristics 

different from the rest of the group.

It is disappointing that a more definitive difference in survival did not emerge in 

view of the results in the pilot study. However the main aim of giving radiotherapy 

in addition to laser was to prolong dysphagia controlled intervals and length of 

survival is a secondary concern in this group of patients.

Relatively few complications occurred though it is of concern that the major cases 

were patients undergoing radiotherapy. This may be partly due to the tendency for 

tight fibrous strictures to develop in patients with squamous cell cancers treated 

with external beam radiotherapy. It is important to be aware of the potential for this 

problem as extra care during dilatation may avert i t  Intubation was performed late 

in patients in whom the preferred treatment was unsuccessful and the relative lack 

of complications for such procedures was encouraging. The only 2 treatment related 

deaths occurred in patients who had known fistulae following dilatations.

Overall these results imply an average of only one therapeutic endoscopy saved per 

patient by the use of external beam radiotherapy; however those who live longer 

may save 2 or more procedures. On the basis of these results it is unlikely that 

external beam radiotherapy will benefit most patients undergoing palliation for 

malignant dysphagia. It could however be argued that additional palliative external 

beam radiotherapy is worthwhile for selected patients who are inoperable and who 

do not have bulky disease or métastasés. In particular those who are relatively fit 

but may have to travel long distances for each treatment who prefer a longer 

admission at the start of treatment. Such patients are likely to live long enough to 

benefit. Perhaps more importantly this study has shown that external beam 

radiotherapy in addition to laser is having a useful effect on the tumour. It may be 

that this effect can be further improved by addition of local radiotherapy
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(brachytherapy) in regimes which give higher doses in a smaller number of 

fractions. These can be administered more rapidly, and without prolonged 

hospitalisation.

Other endoscopic techniques for relieving swallowing such as alcohol injection or 

BICAP probe have been shown effective in the palliation of malignant dysphagia 

(Payne James 1990, Jensen 1988). It is likely that any benefit seen with 

radiotherapy in combination with laser would be mirrored for such techniques and 

appropriate studies with these combinations should be encouraged.
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CHAPTER 5

A QUALITY OF LIFE ANALYSIS IN PATIENTS UNDERGOING LASER OR 

LASER WITH RADIOTHERAPY FOR MALIGNANT DYSPHAGIA

5.1 Aims and rationale

The success or otherwise of cancer treatments is usually measured by assessing 

tumour response and patient survival rates. Improved swallowing has been 

generally accepted as an important measure of efficacy of palliation in incurable 

patients treated for malignant dysphagia. In the preceding chapter we have 

demonstrated no important difference in tumour response, as measured by node 

size with endoluminal ultrasound, and no important survival difference between 

patients receiving additional radiotherapy and those treated with laser only. 

Swallowing appears to be palliated equally well in those receiving each of the 

treatment regimes. There is some evidence that patient quality of life is correlated 

with quality of swallowing (Barr et al 1991, Loizou et al 1992), although the first 

study found a poorer correlation than the latter. Thus although palliation of 

dysphagia is important in these patients other factors do effect quality of life. When 

assessing response to therapy it is desirable that quality of life assessments are 

made in addition to dysphagia scores. In particular we wanted to assess if additional 

external beam radiotherapy was having any adverse effect on the patients quality of 

life. Particular emphasis was placed on quality of life assessments for the period 

after adequate recanalisation when those randomised to radiotherapy received 

radiation. The intention was to confirm the subjective impression that the regime of 

external beam radiotherapy of 30Gy in 10 fractions caused no more than a 

temporary set back in this patient group.
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5.2 Methods

5.2.1 Prospective evaluation of quality of life

Prospective evaluation was performed using a Quality of Life Index (QLI, Spitzer 

1981) and a Linear Analogue Self-Assessment (LASA, Priestman 1976). The 

assessments were initially performed by myself and subsequently by the research 

sister (ST) after instruction. The QLI assessment (figure 5.1) includes physical, 

social and emotional aspects of life and was made following a structured interview. 

The assessment examined five parameters, activity, daily living, health, support and 

outlook. Each item is scored between 0 and 2 giving an overall score of 0 to 10. 

The QLI has been carefully validated (Spitzer 1981) and appears particularly 

discriminant when used for patients with cancer and other chronic diseases.

The LASA questionnaire has been assessed in detail in patients receiving treatment 

for advanced breast cancer (Priestman 1976). The technique has been shown to be 

reliable and there is a high degree of correlation between patients scores obtained 

with and without a doctor being present. The questionnaire used in this study 

consisted of 5 visual analogue scales and was completed by the patient after 

appropriate explanation. Each scale used a 10cm line with a word at each end 

denoting the poorest (0cm) and the best extremes (10cm). Symptom control and 

physical well being were examined in detail. Previous versions of this method of 

assessment have used 10 or even 20 parameters. Those with the larger number of 

parameters have run into problems with patient compliance (Loizou et al 1992). We 

therefore concentrated on a smaller number of parameters which were likely to be 

influenced by radiotherapy treatment (figure 5.2). Both quality of life assessments 

and assessment of dysphagia grade were performed after initial tumour 

recanalisation when the patients consented to the trial. An attempt was made to 

perform subsequent assessments at the 'check' endoscopy and at each hospital visit 

afterwards. Where possible QLI assessments were also made by telephone in those 

under follow up who did not require admission, LASA scores which require 

patients to make a mark on a line were not performed in these circumstances.
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Figure 5.1 (QL Index assessment)

ACTIVITY During the last week the patient

- has been working or studying full time or nearly to in usual occupation or 
managing own household, or participating in unpaid or voluntary activities 
whether retired or not. 2

-has been working or studying in usual occupation or managing household 
or participating in unpaid or voluntary activities, but requiring major assistance 
or a significant reduction in hours worked or sheltered situation or was on 
sick leave. 1

- has not been working or studying in any capacity and not managing own 
household. 0

L iv in g  During the last week the patient

- has been self reliant in eating, washing, toiletting and dressing, using public 
transport, or driving own car. 2

- has been requiring assistance (another person or special equipment) for
daily activities and transport but performing light tasks. 1

-has not been managing personal care nor light tasks and/or leaving own home 
or institution at all. 0

H e a l t h  During the last week the patient

- has been appearing to feel well or reporting feeling great most of the time.

- has been lacking energy or not feeling entirely ‘up to par’ for more than 
occasionally.

- has been feeling very ill, or lousy, seeming very weak and washed out 
most of the time or was unconscious.

Su p p o r t  During the last week the patient

- the patient has been having good relationships with others and receiving
strong support from at least one family member or friend. 2

- support received or perceived has been limited from family and friends
and/or by the patient’s condition. I

- support from family and friends occurred infrequently or only when 
absolutely necessary or patient was unconscious. 0

Ou tl o o k  During the last week the patient

- has usually been appearing calm and positive in outlook, accepting and
in control or personal circumstances, including surroundings. 2

- has sometimes been troubled because not fully in control of personal 
circumstances or has been having periods of obvious anxiety or depression. 1

- has been seriously confused or very firightened or consistently anxious or 
depressed or unconscious. 0
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Figure 5.2
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5.2.2 Retrospective evaluations

Patients entered into this study were seen on average five or six times during the 

course of their illness and spent enough time in hospital for us to get to know them. 

On the basis of data collected during these hospital visits and from telephone 

conversations with the research sister patients were categorised into one of 4 

groups. This 'Subjective assessment' of their overall quality of life includes a crude 

assessment of symptoms and activity and is later referred to as the subjective quality 

of life assessment These are as follows.

1. Disease and/or treatment have either no or only a minimal effect on quahty of life 

which amount to no more than minimal symptoms or minimal effect on the patients 

daily routine.

2. Disease and/or treatment result in a definite reduction of quality of life for most 

of the patients remaining life. The impairment in quality of life is however mild and 

the patient is not perpetually troubled with symptoms and is able to look after 

him/herself for most of remaining life.

S.Disease and/or treatment result in a major deterioration in quality of life. The 

patient suffers with symptoms much of the time or has difficulty performing 

activities of daily living without assistance. The treatment however appears to be of 

some benefit and the patient still appears to have a worthwhile existence for most of 

remaining life.

4. Disease and/or treatment result in a very poor quality of life. The patient suffers 

with severe symptoms most of the time, and/or needs constant nursing support. 

Treatment has little or no benefit and the patient suffers a relentless downhill course 

such that it appears that the patient has gained nothing from laser/radiotherapy.
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5.3 Statistical analysis

The degree and significance of correlation between various indices were calculated 

using the Spearman rank correlation method. Differences between paired data were 

tested using the Wilcoxon signed rank test for non-parametric data. The Mann- 

Whitney U test was used to compare unpaired groups.

5.4

The raw data giving results of quality of life assessments at each stage are given in 

appendix 4.

5.4.1 The effect of radiotherapy on quality of life measures 

Most of the assessments were performed around the time of treatment with external 

beam radiotherapy (or equivalent in those randomised to laser only) as an important 

reason for performing these assessments was to document any radiotherapy effect 

on quality of life.

QLI 1 and LASA 1 were performed at randomisation ( after laser recanalisation)

QLI 2 and LASA 2 were performed after one week of radiotherapy (these 

assessments were only made in those receiving radiotherapy)

QLI CK and LASA CK were performed in patients in both trial arms at the 'check’ 

endoscopy (five weeks after randomisation or 3 weeks after completion of 

radiotherapy in those so treated)

The numerical data for quality of life measures at each stage is given in tables 5.1 

and 5.2.
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Table 5.1

QL index data

P a r a m e te r  N o M e a n  M e d ia n

QLI 1 All 37  8.1 8 .0

QLI 1 No RT 17 8 .4  9 .0

Q L IIR T * 2 0  7 .8  8 .0

QLI 2 RT* 21 7.1 7 .0

QLI CK All 4 7  7 .9  8 .0

QLI Ck RT 2 6  7 .7  8 .0

QLI Ck No RT 21 8 .2  9 .0

The Mann-Whitney U test was applied to campare sets o f data and no significant 
differences were observed. The Wilcoxon signed rank test was used to compare 
matched pairs the only significant difference is marked * and p =0.014 for 13 paired 
o b serv a tio n s
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Table 5.2

LASA Data

P a r a m e te r  N o

LASA 1 AU 3 4

LASA 1 No RT 16

LASA 1 RT 18

LASA 2 RT 21

LASA CK AU 4 0

LASA Ck RT 23

LASA Ck No RT 17

M e a n

3 8 .7

4 0 .0

37 .6  

3 5 .4

37 .6  

35 .3

40 .7

M e d ia n

4 0

41 

4 0  

3 6  

3 9  

3 6

4 2

The Mann-Whitney U test was applied to campare sets of data and no significant 
differences were observed. The Wilcoxon signed rank test was used to compare 
matched pairs and again there were no significant differences.
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Both the QLI index and the LASA measures register a fall during radiotherapy 

treatment. The magnitude of this fall is however small. The median QLI falls from

8.0 to 7.0 and the LASA from 40 to 36. The reduction in QLI score is statistically 

significant but the reduction in LASA score is not (Wilcoxon signed rank test for 

matched pairs). Assessing all the data with the Mann-Whitney U test revealed no 

differences between any of the groups.

Subjective quality of life assessments were comparable in both groups. The median 

score was 2. The mean grade was slightly lower (ie better swallowing) in the laser 

only group 1.9 v 2.3 (possibly reflecting slightly better QLI and LASA scores in 

the laser only group after initial recanalisation and before radiotherapy). The 

difference was not significant

5.4.2 Correlation between quality of life measures used 

Correlation coefficients between the quality of life measures used are given in table

5.3 and is demonstrated graphically in figure 5.3. The correlation between all 3 

measures is strong and highly significant. The subjective assessments were only 

made once. We chose to correlate these with the data at 'check' endoscopy. These 

were performed 5 weeks after randomisation and we deemed them the most likely 

to be representative of the overall result of treatment. Also more data were available 

at that time.

It is interesting to note that the correlation between our subjective assessment and 

the LASA and QLI indices at the 'check' endoscopy appears equally strong as 

between the LASA and QLI indices themselves.
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Table 5.3

Correlation between quality of life measures

Parameter No of paired 
observations

Correlation Significance 
coefficient

QLI versus L A SA

SU B  QL versus QLI CK 

SU B  QL versus LA SA  CK

148

4 7

4 0

0.506

0 .691

■0.593

<0.001

< 0.001

< 0.001

SUB QL = Subjective quality of life assessment

QLI

LASA

QL index

Linear analogue self assessment

120



Figure 5.3
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5.4.3 Correlation between quality of life measures and d v so h ag ia  

grade

Correlation coefficients between paired dysphagia grades and each quality of life 

score are given in table 5.4 and shown graphically in figure 5.4. Paired results are 

available on 64 patients in all and the number of observations is given in the table. 

There is a moderate correlation between the dysphagia grades recorded and the 

quality of life assessments which is statistically significant. The square of the 

correlation coefficient (r squared) gives the proportion of the variability in x which 

can be accounted for by y. Thus only 0.18 (18%) of the variability in the QL index 

can be accounted for by the dysphagia grade.

Table 5.4

Parameter No of paired 
observations

Correlation Significance 
coefficient

QL index versus E>G 164

LASA versus DG 148

SUB QL versus DG CK 47

-0.374

-0.363

0.445

<0.001

<0.001

0.002
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Figure 5.4
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5.4.4 Change in quality of life with time

Further quality of life assessments were made where possible as follows. Most of 

these assessments were made while patients were readmitted for further procedures 

and not on patients admitted for terminal care which was normally given in referring 

hospitals.

QLI 4 and LASA 4 1-3 months after 'check' endoscopy

QLI 5 and LASA 5 4-6 months after 'check' endoscopy

QLI 6 and LASA 6 7-9 moths after 'check' endoscopy

Data on these measures is given in table 5.5. There is no significant reduction in 

scores with time. The scores for patients receiving radiotherapy remain very slightly 

lower than those for the laser only treated patients but the differences are not 

significant.

Table 5.5

Param ete r No Mean Median

QLI 4 32 7.7 8.0

LASA 4 26 38.2 41

QLI 5 19 7.8 8.0

LASA 5 19 36.5 38

QLI 6 10 8.0 8.0

LASA 6 10 35.4 39

The Mann-Whitney U test was applied to campare sets o f data and no significant 
differences were observed. The Wilcoxon signed rank test was used to compare 
matched pairs, no significant difreences were found.
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It is interesting to note that despite the consistency in quality of life assessments 

there is a progressive reduction in dysphagia grade with time as follows.

Mean Median

DOCK* 1.4 1

DG4 1.7 2

DG 5* 2.0 2

DG6 2.1 2

* Wilcoxon signed rank 13 matched pairs p<0.01.

5.5 D iscussion

It has previously been shown that quality of life improves quite dramatically with 

initial laser recanalisation in patients treated for malignant dysphagia (Loizou 1992, 

Barr 1991). In this study we did not assess patients prior to recanalisation but 

concentrated on assessments during and after radiotherapy treatment.

Overall quality of life assessments were performed on only about half of the 

occasions initially intended. This compares quite favourably with data from the 

previous studies mentioned. This unwillingness may be at least partly a 

psychological defence against the inevitable progressive deterioration in these 

patients. Many patients were reluctant to participate in the assessments and 

comprehension difficulties accounted for a slightly lower participation in the LASA 

tests.

The most important reason for obtaining quality of life data in this study was to 

confirm the subjective findings of the pilot study that the 30Gy in 10 fractions 

course of radiotherapy was well tolerated. We have shown a small temporary fall in 

score of both quality of life measures used during radiotherapy treatment. The drop 

in the QL index reaches statistical significance. Both measures rise again 3 weeks
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after radiotherapy and at no time afterwards is there any significant difference 

between results recorded at different times. There are also no significant differences 

in the results of all 3 quality of life measures employed between those receiving 

radiotherapy and those treated with laser only. These findings confirm our 

subjective impression that the radiotherapy regime employed was well tolerated. It 

is however important to note that data is only available on a proportion of the 

patients and it is possible that we did not have enough data to detect a difference 

(type 2 error or false negative finding).

It is reassuring that we obtained such a good correlation between each of the quality 

of life measures. In particular we feel this strengthens the validity of a very simple 

approach such as our subjective assessments. These assessments had the advantage 

that all patients could be graded as they were performed retrospectively solely by 

the physician and no patient participation was required. For future studies such an 

assessment on a prospective basis is attractive. We probably should not be 

surprised that the LASA scores do not correlate quite so well with the others as we 

specifically designed this to document symptoms likely to be worsened with 

radiotherapy.

The correlation between quality of life measures and dysphagia grade was 

significant but fairly loose. Clearly dysphagia is important to quality of life in these 

patients but only 18 % of the variation in QL index could be accounted for by the 

dysphagia grade. Thus other factors are also important. It is likely that these factors 

are related to the growth of the tumour itself and thus there is no easy remedy. 

Therapeutic interventions aimed at achieving the best possible swallowing are 

therefore likely to improve quality of life.

The later assessments however show a statistically significant fall in dysphagia 

grade while quality of life scores are almost static. Most patients are still however 

swallowing semi-solids at this time. It may be that the supportive role of
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hospitalisation at this time is maintaining quality of life despite the worsening 

dysphagia.

The reliance on dysphagia grade alone to measure success in palliation of malignant 

dysphagia does not give the whole picture. These results however demonstrated a 

fair degree of correlation between quality of life and quality of swallowing and have 

demonstrated that the radiotherapy given caused no more than a temporary dip in 

quality of life scores.
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CHAPTER 6

AN ECONOMIC EVALUATION OF THE USE OF EXTERNAL BEAM 

RADIOTHERAPY IN ADDITION TO LASER IN PALLIATION OF 

MALIGNANT DYSPHAGIA

6.1 Background and Rationale

There is increasing need for health care purchasers to consider the relative cost 

implications of alternative health care interventions as well as their outcomes. To 

date there has been only one study performed on the cost of primary treatments for 

palliation of patients with malignant dysphagia (Sculpher et al 1994). This study 

looked in detail at the relative costs of laser and conventional tubes, it was a joint 

effort between the Health economics research group at Brunei University and our 

unit at UGH. A cost model was defined describing key clinical pathways along 

which a patient undergoing palliation may pass. The probability of an individual 

passing down any given pathway was calculated using five published comparisons 

of laser and tube in addition to UGH data. The health service resource use 

associated with each pathway was calculated using data from the laser v tube study 

(Loizou 1991) and from patients treated with laser only in the study described in 

chapter 4 (laser v laser and radiotherapy). This approach allowed us to cost the 

other studies using data for resource use at UGH. The analysis demonstrated that 

laser costs between £153 and £710 more than tube for any individual. This 

represents a small percentage of the total cost of treatment during the mean survival 

time of 5-6 months. As laser does offer better swallowing it is likely that this extra 

cost results in a significantly better health related quality of life and that the small 

additional cost is money well spent. However further research is required to 

formally assess if the improvement in quality of life is sufficient for laser alone as 

primary treatment to be cost effective in comparison to intubation.
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The objective of the present analysis was to estimate the additional cost (or saving) 

resulting from the use of external beam radiotherapy at a dose of 30Gy in 10 

fractions in addition to the Nd Y AG laser as primary palliation for malignant 

dysphagia. Clearly there would be some additional cost of performing radiotherapy 

as this involves an additional treatment which often required admission. However 

we hoped that this cost may be offset by a saving on the total number of therapeutic 

endoscopies required which also frequently requires in-patient treatment resulting in 

further hospitalisation costs. If additional treatment with external beam radiotherapy 

allowed a modest reduction in hospitalisation for therapeutic procedures it could 

have resulted in an overall cost saving. The costing exercise undertaken was not 

intended to be a comprehensive costing of all health care resources expended in 

these patients. It was designed to concentrate on the difference in cost between 

patients treated with laser only and those receiving additional external beam 

radiotherapy.

6.2 Methods

The analysis was performed using data from the randomised study of laser versus 

laser and external beam radiotherapy (Chapter 4). The cost of the major health 

service resources used by patients undergoing the two forms of palliation over their 

remaining lifetimes was assessed. It is assumed that patients survive, on average, 

the same length of time whatever their palliative therapy; an assumption which is 

supported by the survival data from the study. The general approach of the analysis 

was to cost resources on the basis of unit cost data taken from relevant suppliers or 

from UCH financial records. Many of these costings had been obtained for the laser 

versus tube economic evaluation. Assessment of the cost of radiotherapy was 

obtained directly from the appropriate department. The only other cost not covered 

in the prior study was the cost of the cuffed Wilson Cooke tubes. The advantage of 

costing a randomised study such as this is that the cost of complications of 

treatment is covered within the cost of treatment for individual patients. The cost of
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additional treatment of the few patients in the radiotherapy group who suffered 

perforations or fistulae is thus inherent in the overall costings. The more elaborate 

approach of constructing a cost model employed in the study comparing laser and 

tube was not required. There is also very little data on radiotherapyAaser treatment 

combinations to which costings can be extrapolated.

6.2.1 Assessing resource use

Four categories of resource use were identified.

6.2.1.1 niaaLQslk-i£Sttiiixfc-iig£

When patients present with dysphagia they undergo a clinical assessment and a 

course of staging investigations is often required before a decision is made that 

palliation is the primary treatment aim. The costs of this initial assessment and 

subsequent blood tests performed during hospitalisation are assumed to be equal in 

both groups and are not included in this analysis.

6.2.1.2 Endoscopic procedures

A range of procedures are performed in these patients depending on the clinical 

need. These comprise a diagnostic procedure, which is sometimes all that is 

required at the check endoscopy, a dilatation alone, laser alone, dilatation+laser, 

dilatation+intubation and occasionally dilatation+laser+intubation. The cost of in­

patient stay required for these procedures has to be added to the actual procedure 

cost.

6 2.1.3 External beam radiotherapy

The cost of the two week radiotherapy regime is the third resource use category. 

Again the cost of hospitalisation in those patients admitted has to be included.
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6.2.1.4 Follow UP and terminal/supDortive care

Our practice is to admit patients directly when they have recurrent dysphagia and 

thus out patient follow up is almost never undertaken. In any case such costs would 

not be expected to vary between arms of the trial and they have not been included.

In addition to the hospital costs of palliative therapy, many patients require further 

health care support in the community, especially in the terminal stage of their 

illness. In practice this support involves a mix of care from friends and relatives, 

GFs, district nurses, MacMillan nurses and hospice care. Limited data are available 

of the mix of this care. The important issue is whether there is any difference 

between those undergoing laser or laser and radiotherapy in terms of this support. 

For the purposes of this study we assume that, on average, these costs are equal in 

both groups.

6.2.2 Valuing resource use

Resource use is valued using a set of unit costs based on supplier prices or derived 

from the financial accounts of UCH. All unit costs relate to the 1991-2 financial 

year. The unit costs of endoscopic procedures includes the costs of staff, 

consumables such as gloves and tubes, drugs including sedation and reverse 

sedation and an allocation of hospital overheads. The cost of equipment is also 

included. The cost of the laser and endoscopes has been amortized to an equivalent 

annual cost using a 6% discount rate and estimates of expected useful life and 

annual utilisation. For the laser an annual utilisation of 620 patient-treatment 

sessions has been used, based on UCH data. The expected duration of endoscopic 

procedures has been estimated using clinical judgement. Details of important 

costings are shown in tables 6.1-6.3.
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Table 6.1
Cost data 1

ITEM OF RESOURCE USE RELEVANT UNIT UNIT COST SOURCE OF DATA NOTES

Celestin dilator Capital cost £130 + VAT Medoc Ltd Annual equivalent cost 
calculated assuming a 10 year 
useful life, 6% discount rate 
and a base-case annual 
utilisation of 1500.

Tube introducer 
kit

Capital cost £133.33 + VAT 
(average of one 
in a set)

UCH Annual equivalent cost 
calculated assuming a 10 year 
useful life, 6% discount rate 
and a base-case annual 
utilisation of 30).

Consumables 
Gloves 
Celestin tube 
Cuffed tube

Per pair 
Per tube 
Per tube

£0.70
£27.50 + VAT 
£158.60 + VAT

UCH
Medoc Ltd 
Wilson Cook Ltd

Drugs
Sedation
Diazemuls Per patient £3.23 4- 33%

dispensing
fee

■\

BNF (1991)
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Table 6.2
Cost data 2

ITEM OF RESOURCE USE RELEVANT UNIT UNIT COST SOURCE OF DATA NOTES

Endoscopes
Olympus XQ20 gastroscope Capital cost £11,225 + VAT Keymed Ltd Annual maintenance cost of 

£938 + VAT added. Annual 
equivalent cost calculated 
assuming a 5 year useful life, 
6% discount rate and a base- 
case annual utilisation of 1760.

Olympus IT20 gastroscope Capital cost £11,875 -t- VAT Keymed Ltd Annual maintenance cost of 
£938 + VAT added. Annual 
equivalent cost calculated 
assuming a 5 year useful life, 
6% discount rate and a base- 
case annual utilisation of 454.

Other equipment 
Laser fibres Capital cost £48.50 + VAT Surgilase Ltd ^ Assumed 1 per patient (no 

matter how many laser 
procedures).

Guidewire Capital cost £108 + VAT 
(pack of 5)

Keymed Ltd Assumed 1 used for every 10 
procedures.



Table 6.3
Cost data 3

ITEM OF RESOURCE USE RELEVANT UNIT UNIT COST SOURCE OF DATA NOTES

Staff
Nursing
Sister (Grade G) 
Nurse (Grade F) 
Nurse (Grade D)

Annual salary 
Annual salary 
Annual salary

£16,525 } 
£14,720 } 
£10,950 }

Bett (1991) 11% employers’ costs added, 
mid-range salaries used.
Hourly cost based on a 47 
week year and 37.5 hour week.

Medical
Consultant Annual salary £41,160 Holdsworth (1991) 11 % employers’ costs added, 

mid-range salary used. Hourly 
cost based on 45 week year 
and 40 hour week.

Equipment
Lasers
Nd:YAG Capital cost £45,000 + VAT MBB Medical ^ Annual maintenance cost of 

£1500 + VAT added. Annual 
equivalent cost calculated 
assuming 10 year useful life, 
6% discount rate and a base- 
case annual utilisation of 620.

U)
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6.3 R e s u l t s

The unit costs for each type of endoscopic procedure are detailed in table 6.4. Other 

key unit costs include the hotel cost of a night in hospital at £83 (based on UCH 

data) and a cost of £158 for a cuffed Wilson Cooke tube. In addition to the costs 

shown a further cost of £57 was added for each laser fibre used on the assumption 

that each fibre lasts for anything up to 3 laser procedures. The actual costs for each 

patient in the trial are given in appendix 5. This data is pooled in table 6.5 to show 

mean costs for each arm of the trial with confidence intervals.

Table 6.4 Unit costs of endoscopic procedures

Endoscopic Staff Consum able* Equipm ent D rugs Ba Swallow Overfvtads T otal c o s t  In p o u n d s
Laser 56 1 28 13 - 18 116-
Dilatation 25 1 6 13 18 63
Diagnostic only 19 1 3 13 - 18 54
Dilatation-f Laser 75 1 (34 13 - 18 141*
Dilatat ion +J nt ubatlon 75 33" 6 13 69 18 214
Dilatation+Laser+lntubation 93 33" 34 13 69 18 260-

* Laser fibre (cost £57) assumed to last up to 3 procedures. Cost added per patient depending on procedure 

number

** Includes cost of Celestin tube
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Table 6.5

costs of laser v laser + 30Gy DXRT

Range Mean Median

Laser only £227-3492 £1750 £1769

Laser+DXRT £697-5313 £2874 £2606

Extra cost of DXRT = £1124 (95% Confidence Intervals £569-£1679)
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6.4 D iscussion

6.4.1 Differential cost

The analysis described in this chapter indicates that, over the mean lifespan of 5-6 

months that patients with malignant dysphagia are likely to live, palliation of their 

symptoms with Nd:YAG laser ablation alone cost on average £1,124 less than 

palliation with laser and external beam radiotherapy. The extra cost of external beam 

radiotherapy is due to a mean extra hospital stay of 5 nights (£400) and the cost of 

radiotherapy itself (£830). There is a small cost saving (mean £106) on endoscopic 

procedures. This data is, of course, based on UCH data and a number of 

parameters may vary between centres.

Many centres may be able to perform external beam radiotherapy as an outpatient 

which may significantly reduce the cost of this treatment. If all radiotherapy was 

done as an out patient the number of nights in hospital would actually be 2 fewer 

for the radiotherapy group as they require fewer follow up endoscopic procedures. 

The duration of hospitalisation itself becomes more important as the cost of in 

patient care rises. The figure supplied to us (£83) is rather low. Most hospitals 

would now quote figures of £200-250. Using our data this increases the mean cost 

of radiotherapy treatment by £600-£850. However if all external beam radiotherapy 

was performed as an out patient the cost in those receiving that treatment would be 

only around £4(X) more.

The cost of day-case Brachytherapy is £380. If this treatment was equally effective 

as external beam radiotherapy in reducing the necessity for follow up procedures 

there would be no additional cost. Provisional results from our unit indicate that 

there may be a greater benefit in patients treated in this way resulting in a small cost 

saving over laser only treatment (Spencer 1994).
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6.4.2 Cost-effectiveness

The results of this analysis indicate that the Nd Y AG laser DXRT combination is 

more expensive than laser alone. It does not automatically follow that the laser only 

treatment is more cost effective. This depends crucially on the health outcomes 

generated by the two therapies. We have already demonstrated no important 

difference in survival. The other important measure is health related quality of life. 

This was assessed with the QL-index and LASA tests used in chapter 5 and overall 

no important differences emerged. It is possible that differences in the quality of life 

data were missed due to small numbers (type 2 error) however it seems unlikely 

that the general use of external beam radiotherapy in addition to laser enhances 

quality of life. Of course this is a generalisation and as we suggested previously 

there may be certain patients with less extensive tumours who benefit more and thus 

additional external beam radiotherapy may be appropriate for them.

In order to formally estimate the relative cost effectiveness of two therapies it is 

necessary to assess the outcome of each therapy on a scale of 0 to 1 (Torrance 

1986). These values can then be used to estimate the quality of life years (QALY’s) 

generated by the two therapies (Loomes 1989). If additional radiotherapy is to 

prove cost effective it has to generate sufficiently more QALY's than laser alone to 

justify its additional cost. A recent Canadian paper has suggested that if a new 

intervention can generate more QALY's than conventional therapy at an incremental 

cost of less than $20,000 (£10,500) it is cost effective and justifies adoption 

(Laupacis 1992). If we were to apply that threshold to this study additional 

radiotherapy would have to be valued at least 28% more highly by patients on the 0 

to 1 scale. On the basis of the quality of life data we obtained this threshold would 

not be reached.
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CHAPTER 7

RADIATION ENHANCEMENT OF LASER PALLIATION FOR ADVANCED 

RECTAL AND RECTOSIGMOID CANCER : A PILOT STUDY

7.1 B ackground

Unfortunately many patients present with tumours too extensive to resect or are 

unfit for such surgery. The proportion of patients in this group varies between 

studies but is over 10% A further group with anastomotic recurrences are often 

unsuitable for further surgery. A full discussion of the morbidity and mortality of 

palliative resection can be found in chapter 2. Large studies report serious morbidity 

of up to 30% (Goligher 1984, Lewis 1988). A further problem is that survival 

following palliative surgery is limited; one study (Hohenburger 1986) found a 

median survival of only 8 and 14-16 months in such patients with and without liver 

métastasés. A recent review (Alexander-Williams 1990) advises that surgeons 

should treat surgically incurable patients with local methods only which are both 

cost effective and carry a low morbidity and mortality. Nd Y AG laser treatment for 

inoperable rectal and rectosigmoid cancer offers good palliation. Troublesome 

symptoms such as bleeding, discharge, tenesmus and constipation (due to partial 

obstruction) can be controlled in most patients with minimal morbidity. Repeat 

sessions every 4-6 weeks are required for good symptomatic control. This is not 

surprising as the Nd Y AG laser is only capable of safely treating intraluminal 

tumour. Radiotherapy however has the potential for treating the entire tumour and 

local regional draining sites and as with oesophageal tumours should be 

complimentary (Tobias 1991). It has an established record in the treatment of rectal 

cancer and is commonly used as adjuvant therapy post operatively for Dukes B and 

C cancers. The risk of local recurrence in this setting is reduced and a randomised 

MRC trial looking at survival is presently in progress (AXIS trial). The first major 

series of patients treated by radiotherapy alone for rectal cancer was published in

1 39



1956 (Williams). Symptomatic palliation was achieved in most patients but 

complications were common. Half the patients required colostomies either due to 

obstructive symptoms prior to radiotherapy or from radiation induced fibrosis. 

Since that time there have been several studies using more modem radiotherapy 

techniques and fractionation to minimise complications and maximise symptom 

control for advanced cancers. These are discussed in more detail in chapter 2. 

Although symptoms can be controlled in the majority of patients it takes several 

weeks for maximal effect and prolonged relief requires higher radiation doses 

regimes. These carry a higher risk of complications such as radiation swelling or 

fibrosis, which can in turn lead to obstruction and may even require permanent 

colostomy. By treating with laser and radiotherapy we aimed to achieve the benefits 

of both while minimising complications. Laser can offer rapid relief of rectal 

discharge and obstructive symptoms, which should reduce the risk of obstruction 

from radiation induced swelling or fibrosis. Radiotherapy often relieves pain which 

is untreatable with laser, and may give better long term control so that repeat laser 

procedures are required less frequently. Two studies using combined laser and 

radiotherapy in oesophageal cancer (Chapters 3 and 4) produced promising results. 

Here we present the results of a prospective pilot study of combination laser and 

radiotherapy for palliation of advanced rectal cancer.

7 .2  Patients and methods

7 .2 .1  Patient selection

Forty seven patients with rectal and rectosigmoid tumours referred for laser 

treatment during an 18 month period between February 1990 and August 1991 

were considered for inclusion in this study. All patients had been considered 

unsuitable for surgery either due to incurable disease (documented distal métastasés 

or advanced locoregional disease), or high surgical risk such as advanced age or 

severe cardiorespiratory disease; 80% were tertiary referrals. The flow diagram 

(Figure 7.1) gives a detailed breakdown of patients included and excluded.
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Figure 7.1 Flow diagram of all referrals with rectosigmoid neoplasia

12 Patients 1 Patient

Laser only 
(8 patients)

Surgery 
(6 patients)

Métastasés 
(3 patients)

Other exclusions 
(3 patients)

Villous adenom a 
(9 patients)

Large liver 
m étastasés 
(7 patients)

Unfit for 
radiotherapy 
(7 patients)

Refused 
radiotherapy 
(3 patients)

Unresectable at 
laparotom y 
(2 patients)

Adenocarcinoma 
treated with laser 

(32 patients)

Laser plus 
radiotherapy trial 

(13 patients)

Rectosigmoid neoplasia 
(47 patients)

High surgical risk 
(8 patients)

2 patients also with 
advanced local disease

3 patients also with 
recurrence after prior

surgery
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After further assessment 6 patients were considered to be inappropriate referrals and 

were returned for surgery, {2 total obstruction, 1 tumour invading anus, 3 fit for 

surgery and resectable by anterior resection). A further 8 patients with villous 

adenomas but no evidence of malignant change, were deemed unsuitable for the 

study and were treated with laser only.

Of 32 patients with proven cancer treated with laser 12 (38%) were entered into the 

study. Reasons for exclusion in this group were large liver métastasés (7), 

carcinoma but considered unfit for radiotherapy (7, inc 2 sigmoid lesions), 

radiotherapy refusal (3), previous radiotherapy (1), rectovaginal fistula (1), unable 

to pass stricture {thus radiotherapy likely to induce obstruction) (1).

Thirteen patients (7 men, 6 women) age 65-91 (median 81) were considered 

suitable for radiotherapy by Dr Tobias, the radiotherapist, after a good initial laser 

result. Predominant symptoms were bloody discharge in 8 patients, 2 of whom also 

had obstructive symptoms and diarrhoea in 5, 2 of whom also had tenesmus and 

one fecal incontinence (see appendix 6). Eleven of these patients had 

rectal/rectosigmoid adenocarcinoma (including one with cancerous change in a 

villous adenoma), one had direct rectal invasion from cervical cancer and one an 

extensive villous adenoma (with no documented focus of adenocarcinoma). Eleven 

were considered unfit for surgery, including 3 with métastasés and 3 recurrences 

following surgery, 2 of whom had rectal stump recurrences following A-P 

resections. The other 2 tumours were unresectable at laparotomy. The tumour 

length was 2-14 cm (median 5cm) and the lower margin of the tumour was at 0-14 

cm (median 6 cm) from the anal verge. At least six patients with lesions less than 

7cm from the anal margin would have required permanent colostomy if palliative 

resection had been carried out. Eight patients had circumferential lesions (C3) and 5 

had 1/3-2/3 circumferential lesions (C2).
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7.2.2 Techniques

Endoscopic and laser techniques have been covered in detail in chapter 1. All 

patients were irradiated using supervoltage teletherapy (cobalt 60). The target 

volume was generally determined by CT scanning and, if necessary, barium studies 

and treatment was delivered using anterior and posterior opposed fields in all cases. 

Dosage was decided on the basis of the patients general condition, more radical 

regimes being offered to the younger fitter patients. Ten received a dose of 30Gy in 

10 fractions and one patient was re-treated with the same dose when rectal 

discharge recurred after nine months. One patient received 40Gy in 20 fractions and 

a further two patients received doses of 50 and 55 Gy in 20 fractions. All treatments 

were given on consecutive days (weekends excepted).

7.2.3 Patient follow u p  and evaluation

Ten patients underwent check sigmoidoscopy 3-6 weeks after radiotherapy was 

completed. Response to radiotherapy was assessed, and further laser performed if 

viable tumour was identified. Three patients did not return for a check as they were 

asymptomatic. Patients with little or no residual intraluminal tumour and a good 

lumen (implying minimal risk of obstruction) were not given a further follow up 

appointment. Those with tumour regrowth requiring laser energy of around 5,000J 

or more and/or those with a stricture which would not immediately allow scope 

passage were given a follow up appointment for 4-6 weeks for repeat laser 

endoscopy. This was essential as if there is a possibility of obstruction developing 

it is inappropriate in this patient group to wait for symptoms to develop. Inevitably, 

follow up appointments were given to some extent on a subjective basis according 

to the laser endoscopists prior experience. As all these procedures were carried out 

by 2 endoscopists (Myself and Professor Bown) we do not consider that this lead 

to significant bias. All patients were subsequently contacted monthly by the 

research nurse to document progress and assess the necessity for further treatment. 

Patients were evaluated according to endoscopic result, early and late functional
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success, necessity for repeat endoscopic treatment and dose rate of laser energy 

required to control intraluminal tumour (averaged laser energy per month).

7.2.4 Statistical m ethods
Paired data for laser energy per month required and for frequency of endoscopic 

treatment for before and after radiotherapy were analysed using the Wilcoxon 

signed rank test for both parameters.

7.3 RgiSultS
A summary of endoscopic and ’functional success’ data is given table 7.1. Figures

7.2 and 7.3 show symptomatic response of bleeding and diarrhoea in detail. The 

predominant symptom for each individual has been assessed. The treatment interval 

data is given in table 7.2.
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Table 7.1 Endoscopie and sym ptom  resu lts

C2 tumour (5) C3 tumour (8) All tumours

Endoscopic 
result at 
check'

3 Good 
2 no Ck

5 Good 
2 Strictures 
1 no Ck*

8 Good
2 Strictures
3 no Ck

Early functional 5/5 
success

8 / 8 13/13

Late functional 5/5 (100%) 
success

6/8 (75%) 11/13 (85%)

This patient benefited from late fuctional success
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Mild
(interm ittent small 

loss 2-5 /  day)

Figure 7,2 Results of laser followed by radiotherapy for patients

with rectal bleeding
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S e v e r e
(10-20 per day)

M oderate
(3-10 per day)

Figure 7.3 Results of laser followed by radiotherapy for patients

with diarrhoea
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Table 7.2 Treatment interval data in weeks before and after

radiotherapy

T r e a t m e n t  
Intervals  in 
weeks (C2 
t u m o u r s )

T r e a t m e n t  
intervals in 
weeks (C3 
t u m o u r s )

T r e a t m e n t  
intervals  in 
weeks (all 
t u m o u r s )

Pre DXRT 7 - 1 2
(7 patients follow ed (median 8) 
for > 3 months prior 
to DXRT)

Post DXRT 
(7 patients as 
above)

1 4 - 1 1 2  
(median 42)

3 -4
(median 3)

6 - 5 3
(median 12)

3-12*  
(median 4)

6 - 112 *  

(median 14)

Post DXRT 
p roced u re  
in terv a l
(all 13 patients^

9 - 1 1 2  
(median 42)

6 - 5 3
(median 9)

6-112 
(median 13)

DXRT=Deep X-ray therapy 
* p<0.01 Wilcoxon signed rank
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7.3.1 Endoscopic

All patients seen for 'check endoscopy' had good symptom control at that time. 

Eight had minimal or no tumour present at endoscopy and the endoscope passed 

through the stricture with no difficulty. (None of these patients required more than 

2,(X)0J laser treatment at this time). Further procedures were performed when 

recurrent symptoms occurred (median every 13 weeks range 6-112 weeks). Two 

patients had tight strictures with obvious tumour shrinkage. The stricture was 

clearly infiltrated with tumour in both these patients and further laser therapy was 

required in order to pass the endoscope above the level of the stricture. These 2 

required regular follow up to prevent them obstructing. Three patients declined to 

come for a 'check' endoscopy immediately following radiotherapy as they had no 

bowel symptoms. Two of them never required further endoscopy as their local 

bowel symptoms remained well controlled (survival 2.5 and 14 months). The third, 

a 69 year old patient with an inoperable rectosigmoid cancer, underwent further 

laser therapy 10 months after radiotherapy when she developed recurrent rectal 

discharge. This was controlled with 5,(XX)J laser energy after which the patient had 

no further rectal symptoms to death 6 months later. {She did however also have 

some chemotherapy the details of which are unknown).

7.3.2 Symptomatic

Laser therapy was considered to be successful if symptoms caused by intraluminal 

tumour were reduced to an extent that enabled the patient to lead a lifestyle 

appropriate to his or her age and general condition without constant concern for 

bowel function. Initial laser treatment had been successful and bowel symptoms 

were well controlled for the first two months following radiotherapy in all patients. 

Long term success (to date or to terminal period) was achieved in 11/13 (85%) 

patients. The results in figures 7.2 and 7.3 show a dramatic resolution of rectal 

bleeding and diarrhoea. The initial assessments were made after laser and the final 

ones represent and average figure for the remaining lifetime but the terminal few
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weeks were excluded. Overall there was a further small improvement in these 

symptoms with additional radiotherapy. Patients with additional symptoms such as 

tenesmus or obstructive symptoms were more likely to have residual symptoms. 

This may be due to a loss of rectal capacity.

One of the patients with bleeding and Tenesmus was asymptomatic for almost 12 

months but in the terminal 2 months suffered with perineal pain and fecal 

incontinence. One of the long term failures was a demented 81 year old man who 

presented with obstructive symptoms and bloody rectal discharge and was found to 

have a circumferential rectal lesion. He did well for a year before developing 

intermittent rectal incontinence. This may however have been partly related to his 

dementia as the tumour appeared controlled endoscopically.

The second failure occurred in a 77 year old male who presented with severe 

secretary diarrhoea (15 motions per day), hypokalaemia, hyponatraemia and pre- 

renal failure. He was found to have a 14cm circumferential villous adenoma but no 

focus of malignancy was detected on repeated biopsies. Surgical resection proved 

impossible after he had a cardiac arrest on the operating table. He underwent 11 

laser procedures prior to radiotherapy which controlled the discharge and fluid and 

electrolyte loss and the tumour length shrank from 14cm to 8 cm. However laser 

procedures were required every 4 weeks. Initially symptoms were well controlled 

after radiotherapy but the mucus discharge became troublesome again after 2 

months. The patient was very reluctant to have further surgery but eventually 

agreed. The second procedure went smoothly (as the fluid and electrolyte problems 

remained controlled after laser and radiotherapy treatment), an abdomino-perineal 

resection was performed and the patient remains well 27 months later. Histology of 

the surgical specimen showed no cancer.

1 5 0



7.3.3 Treatment requirements

Whenever possible laser and radiotherapy were performed on an out patient basis 

though many patients came from long distances so radiotherapy had to be given as 

an in patient Time in hospital ranged from 0-52 days (median 20 days). Overall the 

number of laser treatments required ranged from 1-20 (median 5). The number 

before radiotherapy was 1-9 (median 2) and after radiotherapy 0-11 (median 3). 

The laser treatment intervals required to control symptoms are shown in table 2. 

The 'before* radiotherapy treatment intervals are given for the patients who were 

followed for 3 months or more while undergoing laser. This period was chosen as 

it was felt that this was the minimum period required to obtain a good baseline for 

treatment finequency and laser energy requirements for good tumour control. The 

initial treatment intervals start from the time of completion of the initial 

recanalisation, whether this took one or more treatments. Some patients were 

brought back routinely 4 weeks after recanalisation and most 4-8 weeks after 

radiotherapy. The routine checks distort the data to some extent but since checks 

were performed both before and after radiotherapy the bias is minimised. The 

figures show a dramatic increase in treatment interval from 4 weeks before 

treatment to 14 weeks after, the treatment interval for 'C2' tumours being longer 

that that for 'C3'. In terms of laser energy required to control symptoms {excluding 

initial recanalisation (table 7.3)) there was also a dramatic reduction in the figures 

per month required before and after radiotherapy indicating a corresponding 

reduction in the regrowth rate of intraluminal tumour bulk. (p<0.01).

7.3.4 Survival and Complications

To date 12/13 (92%) of the patients in this study have died, survival in this group 

was 2.5-28 months (median 15 months). No serious endoscopic complications 

occurred. Radiotherapy was generally well tolerated. One patient suffered with 

transitory lethargy during treatment which may have been radiotherapy related. 

Four patients developed fibrous/neoplastic strictures following radiotherapy. All
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were dealt with endoscopically except one who required a diverting colostomy after 

13 months of successful treatment. Another, in a 91 year old with inoperable rectal 

cancer, was particularly 'tight' and required frequent follow up laser treatment 

every 6 weeks. She eventually died after 14 months successful treatment with 

severe cachexia and large bowel obstruction. At the end, her general condition was 

felt to be too poor to justify a defunctioning colostomy.
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Table 7.3 Laser energy requirements before and after radiotherapy 

(excluding initial recanalisation)

Laser energy 
(C2 tumours)

median (range)

J/month pre DXRT 5,000 
(7 patients followed for (2,500-13,000) 
> 3 months prior to 
DXRT)

J/month post DXRT 800
(7 patients as above) (0-2,0(X))

Laser energy 
(C3 tumours)

median (range)

22,000
(5,000-26,000)

3,500
(0-8,000)

Laser energy 
(all tumours)

median (range)

15,000
(2,500-26,000)*

2,000
(0-8,000)*

J/month post DXRT 0
(all 13 patients) (0-2,000)

800
(0-8,000)

700
(0-8,000)

"p<0.01
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7.4 D iscussion

Laser therapy is now an established treatment in many units for palliation of 

symptoms in patients with inoperable rectal cancer. It is effective in 80% and is a 

particularly gentle and safe treatment not requiring general anaesthesia and carrying 

a low risk of serious complications. The problem of the need for frequent follow up 

procedures is however a major one as this is inconvenient and sometimes 

distressing for the patient Laser treatment can be technically difficult, particularly in 

patients in whom the endoscope will not pass the stricture. It usually takes longer 

than with oesophageal tumours and constitutes a considerable workload. This small 

pilot study demonstrates promising results for the combination of laser and 

radiotherapy in rectal and rectosigmoid cancer. The treatments should be 

complimentary, laser to gain rapid relief of troublesome discharge and obstructive 

symptoms and radiotherapy to address the entire tumour bulk, and this appears to 

be confirmed. In addition endoscopic therapy has the advantage of pre-empting the 

obstruction which may result from radiotherapy. Both endoscopic and symptomatic 

results were impressive. Only two patients in this study failed to achieve long term 

functional success. The patient with the villous adenoma had a very extensive lesion 

which was initially 14 cm long and it was a notable success to control his 

troublesome rectal discharge at all. Even he had definite symptomatic and 

endoscopic benefit from additional radiotherapy and his general condition improved 

enough for him to undergo successful surgery. The reduction in follow up 

procedures to one every 42 weeks or so for C2 tumours and 9 weeks or so for C3 

tumours is a useful improvement in follow up requirements. The reduction in laser 

energy per month required for good symptom control is another indicator which 

suggests benefit from radiotherapy. Only 12 of 32 patients referred with 

rectal/rectosigmoid cancer who received laser therapy during the 18 month period 

were entered into this study. We were reluctant to submit patients with very poor 

prognosis to a 2 week course of radiotherapy and the small proportion entered 

reflects the extent of disease and poor general condition in this elderly group who
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are referred for laser treatment. The median survival of a year or more with 

symptoms controlled in most of those treated represents a very satisfactory 

outcome. Despite the development of radiation strictures in 3 patients none required 

open surgery. All were controlled for long periods with endoscopic treatment 

although it is possible that obstruction contributed to death in one patient. There are 

several other treatments available for palliation of rectal and rectosigmoid cancer; 

these include electrocoagulation , transanal resection and cryotherapy . These are 

reviewed in more detail in chapter 2. They are all more aggressive than treatment 

with laser and carry a higher risk of complications and only cryotherapy can be 

performed without general anaesthesia. All of these treatments however suffer from 

the same inability to reach tumour outside the bowel wall. It is likely that 

combination of these modalities with radiotherapy might also be complimentary. To 

further clarify the benefit of the combination of topical techniques for tumour 

destruction and external beam radiotherapy randomised studies are required.
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CHAPTER 8

A CUFFED TUBE FOR PALLIATION OF COMPLICATIONS OF 

OESOPHAGEAL MALIGNANCY AND ITS TREATMENT WITH 

LASER/RADIOTHERAPY

8.1 Background

Following a favourable report using Ivalon sponge wrapped around an Atkinson 

tube for malignant oesophago-respiratory fistulae (Robertson 1986) the 'cuffed' 

tube was designed exclusively for this purpose. These fistulae present a difficult 

and distressing complication of mediastinal cancer which untreated, is rapidly fatal. 

Presentation is often acute and is manifested by severe bouts of coughing when 

food or fluids are taken by mouth and by recurrent pulmonary infection and 

collapse. There have been case reports (Lacey Smith 1987, Irving 1988, Spinelli 

1989) of satisfactory treatment of fistulae with the cuffed prostheses but no more 

than 2 patients are included in each.

Most of our patients are tertiary referrals and thus one would expect a high level of 

complicated or difficult cases. We first obtained cuffed Wilson-Cook oesophageal 

endoprostheses (William Cook Europe Limited) in early 1990 and in the subsequent 

2 years we have used them in the 15 cases with oesophageal cancer described. Nine 

had oesophago-respiratory fistulae. In addition to treatment of this group of patients 

we have found these tubes invaluable in certain difficult if not desperate situations 

in oesophageal malignancy which are described.

8.2 Methods

The prosthesis (figure 8.1) is a standard Wilson Cook silicone rubber tube 

containing a metal coil with soft silicone rubber ends.
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F ig u re  8.1

A 10.4cm (shaft) Wilson -Cook cuffed tube with the cuff inflated (A) and deflated

(B)ready for insertion.
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The cuff is formed by a layer of foam rubber wrapped around the shaft of the tube 

which is surrounded by a thin sheath of silicone rubber. The foam inside the cuff 

will self inflate if allowed. It is deflated immediately prior to insertion (figure 8.1) 

by means of a plastic cannula which inserts into the cuff and is attached to a 50ml 

syringe. When satisfactorily positioned with the fistula at the mid point of the cuff 

the balloon can be inflated with air before the cannula is 'pulled' out of the cuff 

prior to freeing of the tube from the introducor. The cuff will however 'self inflate' 

once the cannula is removed but we have found that inflation with a syringe is not 

really necessary (and may cause respiratory distress). The soft foam contours the 

shape of the oesophagus once in situ to a maximum diameter of 36 mm (deflated 

diameter of 23mm). The tubes come in several sizes but the cuff is located at the 

top of the shaft and is positioned the same distance from the top of the tube (3cm 

approx) for all sizes. All tubes have a soft funnel at the proximal end which is 

2.5cm long and a distal funnel (to help stop upward displacement) which is 2 cm 

long. The tubes are sold according to shaft length (4.4 to 16.4 cm in 2 cm 

increments) and thus the total tube length is 4.5cm longer than this. The price at the 

time of writing is £158.

Patients are intubated under sedation with diazemuls/pethidine using endoscopic 

and fluoroscopic control. Transcutaneous p02 monitoring is routine. The 

oesophagus is usually dilated to 18 mm with Celestin dilators prior to tube 

insertion; some patients with fistulae do not have strictures in which case dilatation 

is not performed. We use an Atkinson introducer to place these tubes which grips 

them nicely and saves the expense of an additional Dumon-Gilliard introducer 

which is recommended for insertion. Extra care is required when endoscoping these 

patients as secretions and debris in the oesophagus can easily enter the airways and 

cause respiratory distress. It is important to suck such secretions up the endoscope 

before this occurs. It is also advisable to have sedation reversing agents 

(naloxone/anexate) readily available should they be required. One patient developed
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acute respiratory distress shortly after intubation with a cuffed prosthesis which had 

to be removed. This can occur with conventional prostheses (particularly when 

used for tumours of the cervical oesophagus), however this may be more likely to 

happen with a cuffed tube as it is possible for the cuff to protrude through the 

fistula and obstruct the bronchus concerned. It is thus important that there is a 

coordinated team approach with appropriate equipment available to rapidly remove 

the tube if necessary.

8.3 Results

8.3.1 Qesimliagü^i:e!miratox3L_EIsüii^

8.3.1.1 Patient details

Patients with fistulae are documented in table 8.1 and endoscopic photographs of a 

fistula is shown in figure 8.2; 8 fistulae occurred in the thoracic and 1 in the cervical 

oesophagus. All patients suffered with coughing when swallowing fluids prior to 

intubation. Six fistulae were demonstrated radiographically, one of which (case 6) 

could not be seen at endoscopy. The other 3 (cases 2, 3 and 5) were demonstrated 

at endoscopy on presentation and cuffed tubes were inserted at the same procedure. 

Only one patient had not undergone radiotherapy or laser treatment prior to the 

development of a fistula and 2 patients had received both.

Success was deemed as the abolition of coughing with swallowing, confirmation of 

fistula closure with a contrast swallow and the ability to take a soft diet for the 

remaining survival period. Using these criteria 5 cases were regarded as completely 

successful and 4 cases were only partially successful. Two of these patients who 

initially did well suffered with a recurrence in symptoms from tube displacement, 

one tube kept slipping despite 2 attempts at repositioning (case 3). One patient was 

only able to swallow fluids despite closure of the fistula and another died of 

bronchopneumonia (established prior to the procedure) 48 hours after the procedure 

after swallowing fluids only.
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8.3.1.2 Case Report A

A previously well 61 year old man presented with dysphagia and was found to have 

a squamous cell carcinoma at 25-30 cm from the teeth. A C-T scan showed 

thickening of the oesophageal wall on the right anterolateral aspect from just below 

the level of the sternoclavicular joints to the level of the carina. The mass was 

contiguous with the posterior aspect of the trachea and the anterior aspect of the 

aorta and was thus thought to be unresectable. He was referred for radiotherapy and 

received a dose of 60Gy in 20 fractions over 4 weeks. Dysphagia improved during 

this period to allow some solid food to pass but after a further month his 

swallowing was deteriorating again and he was referred for laser treatment. Over 

the following 15 weeks excellent swallowing was maintained with dilations and 

laser (3 procedures). The patient then developed coughing on swallowing liquids 

and was found to have a fistula at the top end of the tumour. A 15 cm Celestin tube 

was placed through the stricture to cover the fistula but unfortunately a contrast 

swallow showed contrast was flooding around the tube and through the fistula. The 

Celestin tube was removed and a 10.4cm (shaft length) cuffed tube was inserted 

which closed the fistula allowing the patient to eat soft foods. He was discharged 

after 10 days and lived a total of 9 weeks after cuffed tube insertion .
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No Naturt Histology ISsx Agsj Previous DXRT P rsvious la s s r T ssth  to  tumour Fistula Success Survival Comments
1 Oesophageal Squamous ;M 61 iYes-eOGy Yes-3 treatments 25-30cm 25cm Yes 9/52 Case report A
2 Oesophageal Squamous |M 48 iVes-45Gy No 26-40cm 38cm Yes 3/52 2 fistulae-prevlous celestin tube Ineffective
3 Oesophageal Squamous |M 69 ÎNo Yes-3 treatments 23-27cm 25cm Partlal-3/52 6/52 Tube slipped and could not be repositioned
4 Oesophageal Squamous IF 49 jŸes-'âoGy Yes-3 treatments 20-25cm 21cm Partial 4/52 Only swallowing fluids
5 Oesophageal Squamous ÎF 81 :Yes20Gy No 20-28cm 25cm Yes 13/52 Schizophrenic lady.
6 Bronchial Anaplastic jM 51 ;Yes-20Gy No 30-50cm Not seen Yes 2/52 Fistula only demonstrated with radiology
7 Bronchial Scjuamous :M 57 |Yes-30Gy No 29-35cm 30cm No 48 hrs Died of bronchopneumonia 48hrs after procedure
8 Bronchial Non small cell jM 62 |No No 23-29cm 23-29CIT Yes 6/52
9 Oesophageal Squamous :F 57 |Yos-60Gy No 20-25cm 20cm Yes with Celestin tube 2/52 High fistula, respiratory distress with cuffed tube
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F ig u re  8.2 A and B. An ex a m p le  o f  an o e so p h a g o resp ira to r y  fistu la .

(The wire in B has been passed into the stomach prior to tube insertion)
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8.3.2 Oesophageal perforation/tear

In the past we have elected to intubate such patients with conventional tubes but we 

believe cuffed tubes may allow a more rapid re-introduction of oral intake.

8.3.2.1 Case report B

An 80 year old lady was referred by her General Practitioner with a 1 month history 

of dysphagia for solids. At endoscopy she was found to have a 4 cm mid thoracic 

lesion which was subsequently found to be a squamous cell cancer. The stricture 

was tight and the endoscope would not pass. Following insertion of a wire the 

stricture was dilated under screening; initially with the 11mm Celestin dilator and 

then the 18mm Celestin dilator. Following dilatation the tumour was seen to have 

split along its full length and the pleural cavity could be seen. The patient developed 

surgical emphysema and a cuffed tube was immediately inserted across the 

perforation. Intravenous antibiotics were given for 3 days and then converted to 

oral for a total of 7 days. A contrast swallow 24 hours later showed mediastinal air 

but no leak. A soft diet was commenced and the patient was discharged 6 days 

later. She has remained well on a semi-solid diet and eventually died 10 months 

later.
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F igu re  8.3

Case report B. A cuffed  tube w as inserted and this contrast sw a llow  perform ed  

afterwards sh ow s no m ediastinal leak. Contrast floods around the tube and stops 

abruptly at the level o f  the cuff. Air can be seen in the partially inflated cuff.
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8.3.3 Group 3 Life threatening bleeding

Arterial spurting from tumours is not common but is occasionally laser induced as 

in the first 2 of our cases. All the cases treated had adenocarcinomas of the cardia. 

The first 2 were localised tumours but the third case had an extensive tumour 11cm 

long. Cuffed tubes were highly effective for controlling bleeding in all cases. The 

first 2 swallowed well and lived for a prolonged period. The last case was a man 

with an extensive tumour who was dying. The tube however allowed him a 

peaceful demise without haematemesis and able to swallow liquids.
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8.3.3.1 Case report C

A 75 year old man with an unresectable adenocarcinoma of the cardia and aortic 

stenosis was referred for laser treatment following a laparotomy. He had presented 

with a 2 month history of dysphagia and weight loss and was found to have a large 

tumour at the cardia. At laparotomy the tumour mass was found to be arising from 

the lower oesophagus and was firmly fixed posteriorly. There were also tumour 

nodules in the gastro-hepatic omentum and thus no attempt at resection was made. 

Initial laser recanalisation for a predominantly polypoid tumour (38-41cm from the 

teeth) was performed in a total of 5 sessions. An excellent lumen was achieved and 

the patient was able to manage most solids with monthly laser treatments. Three 

months later at a routine laser treatment fresh blood was found in the stomach and 

an arterial spurter was identified at endoscopy at 40cm from the teeth (tumour 35- 

42cm). Bleeding was stopped with laser and injection of 8mls of 1:10,000 

adrenaline. The haemoglobin was 8.3 grammes and following a 4 unit blood 

transfusion the patient was discharged. One week later, he had a severe episode of 

haematemesis and melaena and was admitted to a local hospital in shock with a 

haemoglobin of 4. Five units of blood were transfused and he was transferred back 

to us after another week. At that time further active bleeding was found from the 

same site for which a further 3 units of blood were transfused. We elected to insert 

at 10.4cm (shaft) cuffed tube with the centre of the cuff at the level of the spurter. 

Following this procedure the patient lived a further 6 months, his haemoglobin 

remained normal and he required no more blood transfusions.
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Table 8.2 Patients treated for oesophageal perforation or tear

Nature Histology | Sex Age Length Perforation | Survival Comments
Cardia Adenocarcinoma ÎF 63 5 cm Y-surgical emphysema 16/52 Died suddenly swallowing well
Thoracic oesoph Squamous IF 80 4cm Y-surgical emphysema 140/52 Swallowed semi-solids until death
Cardia Adenocarcinoma IF 74 3cm N-Tear after tube removal 110/52 Swallowed semi-solids to death

Table 8.3 Patients treated for life-threatening bleeding

Tumour Age Sex 1 L aser induced ? T ransfusion Req S uccess Survival
Adenoca Cardia 84 F 1 Yes-acute 2 units in 4 hours Yes 15 weeks
Adenoca Cardia 75 M I Yes-lnitially 11 units in 2 weeks Yes 26 weeks
Adenoca Cardia 71 M iNo 4 units in 1 week Yes 1 week
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8.4 Discussion

There are 3 main aims in the treatment of malignant oesophago-respiratory fistulae. 

These are i) To exclude oesophageal contents from the respiratory tract, ii) To 

restore swallowing as well as possible and iii) to carry an acceptable morbidity and 

mortality. Surgical management is fraught with problems. A variety of surgical 

bypass techniques have been described using stomach or colon for interposition 

using a prestemal or substemal approach (Mannell 1980, Wong 1981, Duranceau 

1984). This type of surgery is highly invasive and the poor general condition of 

these patients results in a high mortality (30-40%) and incidence of local 

complications. These figures are not acceptable for treatment of incurable patients 

and hence the need for less invasive therapies. Surgical exclusion alone is one 

option but combined cervical oesophagostomy and gastrostomy still carries a 10% 

mortality (Duranceau 1984) and does not allow the patient to swallow. Endoscopic 

techniques are able to fulfil the 3 aims in the treatment of these patient. Survival in 

this group is limited (median 4 weeks in this series).

All but one of the fistulae were associated with prior laser or radiotherapy and this 

association has been noted by other authors (Buess 1988). Unfortunately pressure 

necrosis from standard prosthetic tubes can also be responsible for this 

complication and thus intubation of patients known to have tumour adjacent to an 

airway is not necessarily a way of avoiding this problem. Conventional tubes may 

allow ingested material to pass along the side of the tube and through the fistula 

(case A) and other reports have documented this problem (Irving 1988, Buess 

1988). The effect of the cuffed tube is well demonstrated by fig 8.3 which shows 

contrast passing down the side of a tube and stopping dead at the cuff. It is not 

uncommon for fistulae to occur in the absence of a stricture and the problem of 

tube migration is largely avoided with a cuffed tube in these cases.

The important published data with oesophageal prostheses for fistulae is 

summarised in table 8.4. In some of the publications 2 or more types of tube have
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been used in these patients and it is difficult to determine which results have been 

achieved with which tubes. Authors using various modified prostheses appear to 

have achieved results similar to ours although ‘standard’ prostheses probably only 

close fistula at the first attempt in about 50% of patients. The technique of Ivalon 

sponge wrapping (Robertson 1986) in 4 of the 11 tubes inserted fully closed 8 of 

11 Astulae and 10 of the patients left hospital. All but one managed a semi-solid 

diet. Median survival was 8.5 weeks. Another report (Buess 1988) advocated a 

modified tube with a large upper funnel (fistula funnel) for these patients. Twenty 

one patients with fistulae were studied although only 3 were intubated with these 

modified tubes; 18 were ‘successful’ but only with a tube change in 6 patients. 

Median survival was 6 weeks. These tubes may offer an advantage over the cuffed 

tube in patients with high fistulae. The problem with using a cuffed tube in this 

situation is that the full diameter of the cuff starts only 4 cm from the top of the tube 

and thus when the cuff is placed at the level of the fistula the top of the tube 

protrudes into the back of the throat and may not be tolerated. We have found a 

similar device useful in treating high cervical lesions (Loizou 1992); 3 of the 8 

patients so treated had fistulae which were sealed. However for lesions in the 

thoracic oesophagus it is surprising that such an approach is effective as there is 

often marked oesophageal dilatation proximal to a stricture.

Patients with oesophageal malignancy who have undergone laser/radiotherapy 

combination treatment may be more likely to suffer with instrumental perforation 

(chapter 4). In the past it has been our practice to intubate them immediately with 

conventional tubes but we were very cautious in restarting oral intake, particularly 

in patients with long tears. We usually waited 4 or 5 days before requesting a 

contrast swallow. Use of a cuffed tube allows more rapid re-introduction of oral 

intake. All 3 patients had contrast swallows and were started on fluids within 48hrs 

of the trauma and were discharged within a week. Use of a tube with a 'fistula 

funnel' would probably also suffice for such lesions. We have treated one patient
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with a very high perforation (1 cm below the i^ords) with a similar tube with a 

large floppy funnel (Loizou 1992). The perforation occurred following dilatation of 

a tight fibrous stricture (and recurrence) consequent on prior radical radiotherapy 

for a squamous cell cancer. The perforation was nicely sealed with the modified 

tube and the patient swallowed a semi-solid diet and survived 4 months.

Severe bleeding from oesophageal cancers can be extremely difficult to control. 

Arterial sputters in malignant tissue often do not respond to injections or laser as 

well as similar vessels in peptic ulcers. Such cases present a real dilemma as to 

suffer recurrent haematemesis and bleed to death is a particularly unpleasant demise 

for patients who are often alert The 2 who went on to survive several months were 

both bleeding severely and may well have died from bleeding if they hadn't been 

intubated. We found cuffed tubes invaluable for these patients for whom there is no 

alternative.

We have found cuffed tubes invaluable in the 3 groups of patients discussed. Even 

when the prognosis is poor these tubes have something to offer both in terms of 

prolonging life in some cases but equally importantly in palliating miserable 

symptoms and allowing a dignified death.
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Table 8.4

Published series of oesophageal prostheses for the treatm ent of

fistulae

Authors  T ub e  Patient S u c c e s s  Survival  C om m ents
No (Median)

R o b e r tso n
1 9 8 6

Atkinson & 
ISR Atkinson

Total 11 
6 At •

5 ISR At *

8 / 1 1
( 7 2 % ) 8.5 Wks

1 died post  
p r o c e d u r e  

3 f istulae not 
c l o s e d

D a v id so n
1 9 8 6

B u e s s
1 9 8 7

Atk i n s on

Var ious

Eska Bues s  
+Fi s tu l a 
f un ne l

Total 21

4/6 (66%)

18/21 (85%)
(but  6 t ubes 

c h a n g e d )

10 Wks

6 Wks

1 died pos t  
p r o c e d u r e

1 fistula not 
c l o s e d

2 died pos t  
p r o c e d u r e

1 fluids only

Lux 
1 9 8 7

Cuffed WC 
t u b e

Y e s Case rpt

Irving
1 9 8 8

Loizou
1992

Cuffed WC 
t u b e

'Modified*
C e le s t i n

3 ( c e r v ic a l )

B o t h  s o m e  Wks’ C ase  rpts

2 / 3 6 Wks 1 swallowing  
little

* At = Atkinson t ube  

' 'ISR At = ivalon s p o n g e  wrapped  Atkinson t ube
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CHAPTER 9

RECANALISATION OF TUBE OVERGROWTH : AN ADDITIONAL USE FOR 

LASER IN PATIENTS WHERE LASER AND/OR RADIOTHERAPY HAS

PREVIOUSLY FAILED

9.1 Aims and rationale
Oesophageal prostheses are an effective and often life long method of relieving 

dysphagia in patients with cancers of the oesophagus and gastric cardia. The quality 

of swallowing is not always as good as after laser. We advocate routine use of 

tubes in patients who are unsuitable for laser, who fail to swallow well with laser at 

any stage of treatment, or who develop complications not treatable with laser 

(chapter 8). In the randomised study of laser and laser with radiotherapy (chapter 3) 

25/67 patients (37%) were eventually intubated. There may be a small increase in 

the percentage of those requiring intubation in patients receiving radiotherapy but 

the randomised study was not big enough to determine this. It is also important to 

note that many units do not have access to laser facilities and most patients in the 

UK are palliated by intubation as first line treatment. As discussed in chapter 2 

15%-50% of patients suffer tube complications or malfunction. Perforation at 

intubation occurs in up to 11% of patients and late perforation in up to 7%. Tube 

blockage and migration are the most common late complications. Food bolus 

obstruction can usually be cleared with ingestion of carbonated fluids or of a small 

quantity of hydrogen peroxide diluted in water. If this fails the tube can be cleared 

endoscopically. Migration occurs less frequently (3%-19%) and requires tube 

repositioning or replacement although some of these patients may be better managed 

with laser treatment. Tube overgrowth occurs in a small but significant number of 

patients and is often difficult to deal with. The incidence of tube overgrowth varies 

between series but most authors document such cases. Ogilvie (1982) recorded 7 

cases in 118 patients (6%) but Gasparri (1987) described only 5 cases in 248
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intubated patients (2%). In our own study of laser versus tube overgrowth was 

seen in 2/30 (7%) of those intubated. Patients usually present with this problem 

many months after intubation and the value of further therapeutic measures has not 

been determined. We undertook this prospective study to assess the value of laser 

therapy in this group.
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9.2 Methods

9.2.1 Patients

We studied 14 patients with tube overgrowth seen in this unit between December 

1986 and April 1991. Twelve patients had been intubated at other centres and 2 had 

overgrowth following intubation by us. Tube position had been documented 

endoscopically in all patients after insertion. All patients were rescoped when they 

developed overgrowth and assessment of their tubes at that time confirmed none of 

them had become displaced. All patients with displaced tubes were excluded.

The median patient age was 75 (range 46-90), 11 were male and 3 female. Eleven 

patients had adenocarcinomas and 3 squamous cell carcinomas. Twelve tumours 

were in the lower thoracic oesophagus or cardia and 2 patients had anastomotic 

recurrences following previous surgery. It is unusual for such patients to undergo a 

second resection in the UK. Ten patients were deemed unsuitable for surgery due to 

age and general condition and had been intubated endoscopically. Two had been 

found to have inoperable tumour at laparotomy and a tube had been inserted during 

the operation (and sewn in). Nine tubes were Celestin and 5 Atkinson in design. All 

patients were well palliated immediately following tube insertion; all were able to 

manage a semi-solid diet or better. The median time from intubation to referral with 

an overgrown tube was 7 months (range 4-14 months). Eleven tubes were 

overgrown at the top, 2 at the bottom and 1 at both ends. The median length of the 

tumour beyond the end of the tube was 3cm (range 2-5cm).

9.2.2 Techniques

The general laser technique has been discussed in detail in chapter 1. Overgrown 

areas are often polypoid and it is safe to vaporise nodules shaving them back to 

within 2-3 millimetres of the oesophageal wall. Raised flat areas of tumour can be 

coagulated and will slough within a few days of treatment. It is usual practice to 

commence laser treatment at the distal end of the tumour and proceed proximally as 

laser induced swelling may prevent passage of the scope. Overgrown tubes cannot
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usually be negotiated with the scope and thus treatment normally has to be started at 

the proximal end. This does not usually cause a problem as overgrown segments 

are short and following vaporisation of nodules the scope will often pass through 

the stricture at the end of one session. Tubes overgrown at the bottom require a 

smaller calibre endoscope as the Olympus IT 20 endoscope (KeyMed Ltd, 

Southend UK) normally used for laser treatment will not pass through either 

Atkinson or Celestin tubes. Angulation of the endoscope while confined within the 

tube is limited and targeting can be more difficult than similar growths above the 

tube. In order to achieve the best lumen some patients also underwent tube 

manipulation and one had a second tube inserted above the first, the details of this 

are given below. All tube manipulation was performed with an Atkinson introducer. 

This presented no problem for Atkinson tubes but as Celestin tubes have a slightly 

larger internal diameter it was sometimes necessary to wrap some micropore tape 

around the olive at the distal end of the inserter to allow enhanced grip on the tube. 

Even with this technique it was often not possible to grip these tubes sufficiently 

tightly from the inside particularly if the tumour was very hard and the tube had 

been in position for several months. In these cases greater force could be applied to 

pull a tube up if the plastic olive of the inserter was opened below the bottom of the 

tube. However, if this is done the endoscopist must be prepared to remove the tube 

as on one occasion, in a patient with a displaced tube, (not discussed in this series) 

the plastic olive jammed in the bottom of the tube and could not be separated. All 

patients were assessed prior to and directly following treatment and there dysphagia 

grades recorded as discussed in chapters 4 and 5 while still in hospital and 

subsequently by telephone. The mean dysphagia grade for each individual during 

follow up was used in the analysis.

9.2.3 Statistics

Dysphagia data were assessed using the Wilcoxon Signed Rank test for paired data.
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9.3 EfcSUll^

Three examples of tube overgrowth are shown (see Figures).

Figure 9.1

A) This is a typical polypoid tumour overgrowing a Celestin tube in an 83 year old 
man who presented with recurrent dysphagia 14 months after tube insertion for an

adenocarcinoma of the cardia.

B) This demonstrates the result following laser of the tumour shown in figure 9.1 A.

This tube was one of those shifted up (in this case by 5 cm) to entirely cover the overgrown area. A further 

overgrowth occurred and the patient required repeat laser treatment 20 weeks later but he survived a total of 

36 weeks after the first laser treatment. He was swallowing a semi-solid diet for almost all that time.
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F ig u r e  9 .2

Some overgrowths are not so easily recognised. This shows what may have been dismissed as a fold of 

normal mucosa or oedematous swelling resulting from pressure necrosis. This appearance occurred above an 

Atkinson tube which had functioned well for 7 months for a 79 year old lady with an adenocarcinoma at the 

cardia. The lesion could not be passed with the endoscope and had a hard 'tumour like' consistency. It was 

treated, tentatively at first, with laser. As treatment progressed the 'fold' was seen to be obviously 

neoplastic and a considerable amount of laser energy was applied (18,000 Joules) to vaporise the whole area 

and to give good palliation.

We would stress that extreme care must be taken when treating such lesions. If there is doubt about the nature 

of such a lesion it may be safer to resort to tube manipulation or replacement instead.
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F ig u r e  9.3

A) This shows the appearance of tumour overgrowing an Atkinson tube which had provided good palliation 

for 9 months in a 75 year old man with an adenocarcinoma of the cardia. In this case there is a diffusely 

abnormal mucosa with a pin point lumen through the middle.

B) This is the barium swallow prior to laser in the patient whose tumour is shown in figure 9.3A. There is a 

trickle of contrast passing through the stricture just above the top of the tube. The area around the lumen was 

vaporised to reveal obviously neoplastic tissue and this was shaved back with laser to reveal the tube as 

shown in figure 9.3C.

C) Post laser appearances of tube overgrowth show in figure 9.3A. This man could swallow nothing 

before laser treatment but was discharged swallowing semi-solids. His condition deteriorated fairly 

r^idly but he was still able to swallow fluids when he died 8 weeks later.
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The 11 patients with overgrowth at the top of their tubes only were all treated with 

laser but 3 also underwent tube manipulation using an Atkinson introducer 

following laser. The 3 tubes shifted were moved up to completely cover the 

overgrown area and further treatment was only required in one (case history 1). All 

11 patients swallowed a semi-solid diet for most of their survival.

Two patients with tumour distal to the tube only underwent laser treatment. One 

was lasered using an Olympus XQ 10 endoscope through the tube. Another was 

palliated by shifting the tube down with an Atkinson inserter to cover distal tumour, 

this uncovered tumour proximal to the tube which was subsequently treated 

successfully with laser.

One patient presented with overgrowth at both ends of the tube 18 weeks after 

insertion of an Atkinson tube which had allowed her to swallow semi-solids. She 

had relatively little tumour at the distal end and the main overgrowth was at the top. 

The tumour proximal to the tube was successfully treated on 4 occasions by laser 

over a period of 17 weeks during most of which time she managed a semi-solid 

diet She then developed an extrinsic stricture which could not be safely treated with 

laser. This was dilated and a short (9cm) Celestin tube was placed with its bottom 

end impacted into the funnel at the top of the Atkinson tube. Her swallowing was 

satisfactory in that she managed a semisolid diet but this did not represent any 

improvement on her swallowing prior to referral with overgrowth. She died 6 

weeks after the second tube was inserted.

In all only 4 patients of the 14 studied were able to swallow fluids or better before 

treatment, the rest could swallow nothing (thus median dysphagia grade at 

presentation was 4). All patients except one benefited from improvement in 

swallowing of at least one dysphagia grade following treatment and ten patients by 

2 clear grades. The median dysphagia grade for the survival period for each patient 

was calculated as in our previous study (Loizou 1991), and this ranged from 0-3
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(the median for the series was 2). The improvement in dysphagia is significant at 

the 1% level using the Wilcoxon signed rank test and was achieved with only 1 or 2 

endoscopies in 8 patients although, in the others, up to a maximum of 5 procedures 

were required A median of one endoscopy was required for each 4 weeks survival. 

The median survival period was 9 weeks (range 3-36 weeks). The cause of death 

was cancer cachexia in most patients (11/14). A further 2 patients suffered with 

recurrent aspiration in addition to cancer cachexia which contributed to the cause of 

death. One of these had a c ^ rd  paresis. One patient died of a myocardial Infarction 

and was swallowing well. Total hospital stay for endoscopic treatment ranged from 

3-17 days (median 5 days) although several patients were hospitalised for longer 

for social reasons or transferred for hospice care. No perforations or other serious 

complications were encountered.

9.4 D.Ls£ttSgifln

Laser treatment with oesophageal prostheses in situ has been shown to be safe for 

most tubes. Moussin-Barbin tubes can however ignite and if laser treatment is 

essential we would recommend carbon dioxide to cool the fibre tip when treating 

patients with these tubes (Carter 1988). We have treated several patients with such 

tubes which have become displaced and to date have had no problems. Atkinson 

and Celestin tubes do not ignite and it is quite safe to use air for cooling in patients 

with such tubes in situ.

Ethanol induced tumour necrosis has been used to good effect in palliation of 

inoperable oesophageal cancer (Payne-James 1990) and other thermal methods such 

as the bipolar probe are also effective although it is only recommended for 

circumferential tumours (Jensen 1988). These techniques may also be useful for 

overgrowth although we do not have experience with them. The main advantage of 

laser is the ability to vaporise tissue resulting in an immediate improvement in the 

lumen which in turn allows instant access to and thus treatment of tumour beyond
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the area first treated This results in an immediate improvement in swallowing. It is 

likely that the other techniques mentioned would also be effective in this group of 

patients but swallowing may only improve slowly as necrosed tissue takes a few 

days to slough. More treatment sessions may also be required to achieve the same 

result. We would therefore advocate the use of an Nd Y AG laser if available.

It is only recently that we have been courageous enough to attempt tube 

manipulation after laser treatment. Shifting tubes which have been in position for 

several months requires caution as perforation is a definite risk. It is not possible to 

be certain of the distance between the lower end of the tumour and the bottom of the 

tube and so there is always a risk of uncovering tumour at the bottom end of the 

tube which may be more difficult to laser.

We successfully shifted tubes in 4 patients who had short overgrown areas. Despite 

this we feel that tube manipulation is inappropriate for most of these patients. This 

is because the prognosis is such that laser alone will usually provide good palliation 

for most of their lives without the necessity for multiple treatments and without the 

potential risks of tube manipulation. Overgrown areas are usually too narrow to 

allow easy passage of the Atkinson inserter and even in patients where this is 

possible it is likely that tumour debulking with laser prior to manipulation will be 

appropriate to reduce the risk of perforation. Thus an attempt at tube manipulation 

will usually involve repeated procedures that are difficult to justify in most cases.

There was one patient who underwent tube manipulation who could potentially 

have benefited from insertion of a longer tube. He had an overgrowth at the bottom 

of the tube which was shifted down to reveal tumour at the top end which was 

treated with laser. He swallowed semi-solids after treatment.
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Two of the patients in this series had tubes inserted surgically and sewn in. This 

would have made proximal shifting impossible (although some downward 

displacement can still occur). It is important that this information is available to the 

endoscopist treating tube overgrowth as an attempt to shift such a tube proximally 

could be disastrous. It is now only rarely necessary for tubes to be inserted 

surgically as endoscopic techniques and equipment continue to improve, but even if 

laparotomy is required surgeons should be requested not to fix tubes with sutures 

as this severely limits the endoscopic options if complications arise later.

These results confirm the safety of laser treatment in patients with tubes in situ and 

validate an 'aggressive' treatment approach in most of these patients. The majority 

of those presenting with tube overgrowth have been well palliated for surprisingly 

long periods and when the overgrown area is treated with laser the patients 

swallowing is usually as good as that prior to overgrowth (usually dysphagia grade 

2). The overgrown segment is mostly a short (median length 3 cm in this series) 

proliferative narrowing which is easily amenable to laser treatment and these results 

are usually therefore achieved with 1 or 2 procedures which is acceptable for this 

patient group.
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CHAPTER 10 

SUMMARY AND DISCUSSION

10.1 Palliation of oesophageal cancer

Accepting that Nd YAG laser presently offers an excellent treatment for palliation of 

oesophageal cancer we set out to assess the effect of additional external beam 

radiotherapy. There is a sound theoretical basis for the combination as outlined in 

chapter 2. However there very litde data available on the combination of laser 

and radiotherapy prior to these studies. A pilot study was performed initially in 

order to determine an appropriate radiotherapy dose regime, to assess if the 

combination treatment was promising and if so to provide data to allow us to 

estimate adequate numbers for a randomised study. The results of the pilot study 

were encouraging both in terms of reduced number of therapeutic procedures and 

possibly improved survival. The problem with a pilot study of this nature is that 

patients with better prognostic factors tend to be selected. Although these patients 

required markedly less frequent endoscopic procedures than historical controls 

treated with laser alone this may have been partly because the populations were 

different in the first place and not solely due to differences in treatment.

The subsequent randomised study confirmed that the period between therapeutic 

endoscopic procedures required to control dysphagia was prolonged in patients 

receiving external beam radiotherapy. The difference is not as great as the pilot 

study had suggested. The periods between therapeutic procedures required after 

'check’ endoscopy were increased to 9 weeks from 5 weeks which may be a useful 

benefit for some patients, particularly the minority who find endoscopic procedures 

very unpleasant or who have to travel long distances for treatment. There was 

however no difference in survival between those treated with laser only and laser 

with external beam radiotherapy. This is an important finding and casts doubt on
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the practice of giving external beam radiotherapy in the doses used to patients who 

are intubated for palliation of oesophageal cancer (Oliver 1990). A prolonged 

survival is the only conceivable benefit for such patients.

The use of endoluminal ultrasound in assessing tumour extent was useful. We 

demonstrated that external beam radiotherapy was probably having some effect on 

malignant nodes but the effect was not as great as that with chemotherapy. A 

reduction in node size in around 50% of similar cases treated with new 

chemotherapy regimes and monitored with CT scanning has been recorded (Mason 

1992). Our results also showed that patients with bulky tumours or large involved 

nodes on endoluminal ultrasound have a poor prognosis and benefit little from this 

approach. Defining such patients who would not benefit from external beam 

radiotherapy is as important as defining those who will. To spare such patients the 

extra hospitalisation required for radiotherapy which encroaches on a limited 

prognosis is important.

We did not assess quality of life prior to laser. However the previous studies 

discussed do demonstrate quite an impressive improvement in scores after 

successful laser recanalisation. The quality of life assessments performed 

demonstrated a transitory fall during external beam radiotherapy. Overall there is no 

apparent long term difference between the two groups. It is reassuring that the more 

formal testing used correlates quite well with our own subjective impression of 

treatment outcome.

The positive correlation between the quality of life assessments used and quality of 

swallowing is highly significant but not strong. Overall only 18% of the variability 

in the QL index can be accounted for by the dysphagia grades recorded. This 

demonstrates that there are many other factors relevant to the quality of life. Such 

factors however may well be related to inexorable tumour growth and associated
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symptoms may be more difficult to control. Many patients who find their diagnosis 

difficult to accept may suffer an impaired quality of life purely due to the diagnosis 

of cancer. Dysphagia is however a symptom that can be directly addressed and 

relieving this troublesome symptom will improve quality of life irrespective of other 

factors. For maximum clinical benefit concentrating our efforts on attaining the best 

possible swallowing is therefore appropriate.

In future studies it would be interesting to correlate other factors with quality of life 

scores to determine more clearly which are important. One such factor often not 

directly assessed is nutrition. A period of a few weeks enteral nutrition either by 

nasogastric feeding tube or percutaneous endoscopic gastrostomy (PEG) after initial 

referral for palliation may improve quality of life.

It is also possible that frequent visits to hospital for laser treatment are beneficial as 

the care and attention provided by Nursing and Medical staff may lift the patients 

morale enough to improve quality of life scores. This would be more difficult to test 

in the clinical setting.

The cost data demonstrates a significant extra cost of £1150 for patients receiving 

radiotherapy. Overall the limited benefit from external beam radiotherapy is 

disappointing and the significant extra cost is difficult to justify. The finding that 

external beam radiotherapy is having some effect on the tumour is however 

important. It may be possible to improve on the radiotherapy effect with simpler 

and cheaper regimes.

Local radiotherapy (Brachytherapy) is becoming more practicable as more units 

have equipment such as the 'Selectron' which can deliver high dose rate sources to 

the relevant organ. Prior to this development such local treatment with a low dose 

rate source would have taken 2-3 days but can now be applied in 10 minutes. The

1 8 5

/



operator only has to pass a nasogastric tube and programme the machine to deliver 

the dose required (usually lOGy at a distance of 1 cm from the source) at the 

appropriate area. This approach delivers a high dose to the tumour but the dose 

rapidly falls off with distance from the source. Thus systemic effects should be 

minimal. There is however some doubt that large nodes will be adequately treated 

as they may be several centimetres from the source. This problem may be partly 

addressed by a second treatment after a few weeks.

Day case treatment with Brachytherapy costs no more than the equivalent of 2 or 3 

days hospitalisation. If it is as effective as external beam treatment in reducing the 

necessity for further endoscopies the cost saving on follow up procedures equal the 

costs of brachytherapy. Early data from our unit in 15 patients with 

adenocarcinomas of the cardia (Spencer 1994) indicates that this approach may be 

more effective than external beam radiotherapy and further work is justified. Other 

promising approaches include shorter external beam radiotherapy regimes (Bleehan

1991) or combination of external beam radiotherapy and brachytherapy (Agrawal

1992).

10.2 Palliation of rectosigmoid cancer

The results of laser and radiotherapy for rectosigmoid cancer are more encouraging 

than those for oesophageal cancer with the reservation that only a small number of 

patients have been treated in a pilot study. The laser treatment intervals for effective 

palliation for this group appear to have increased from 1 month to about 3 months 

with the addition of external beam radiotherapy. In the context of an impressive 

median survival of 15 months these results are very promising. Most of the studies 

on laser as palliation for rectal cancer discussed in chapter 2 report median survival 

times of around 6 months and so this may represent a survival benefit. It is 

important to remember that the patients selected as suitable for this trial were only
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around 1/3 of allcommers and a larger randomised study needs to be performed to 

confirm these results.

10.3 Collaboration with radiotherapists

We have found that there is an important advantage in locating a laser in a unit 

associated with interested radiotherapy team. It allows a radiotherapy opinion to be 

obtained and treatment to be commenced promptly in appropriate patients. The 

expertise in counselling and support available fiom nurses trained in oncology may 

also be a benefit. Many patients with squamous cell oesophageal cancer are referred 

directly for radiotherapy. During the course of collaborative studies we have 

received more referrals of such patients from radiotherapists as they have become 

more aware how effective endoscopic techniques can be in restoring swallowing 

quickly. The availability of endoscopic expertise may thus prevent patients 

languishing on oncology wards unable to swallow and requiring NG feeding.

The cooperation between specialties works both ways. We have been treating 

groups of patients such as those with squamous cell oesophageal cancer and many 

of those with rectal cancers who would previously have been treated by 

radiotherapists. It is therefore not surprising that they also have expertise which we 

lack. A few patients with squamous cell oesophageal cancers referred to us for 

palliation have been deemed suitable for radical radiotherapy treatment. One of these 

patients is alive and disease free after more than 3 years! Another group often 

referred for laser are those with low rectal cancers growing into the perineum.

Being superficial, the response to radiotherapy is good and usually superior to that 

possible with laser.

10.3 The laser and tube-a compJImentarv duo 

Over the last few years there has been an ongoing debate on the relative merits of

tube and laser. We would argue that they are compUfnentary; use of the appropriate ^
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modality at a given point in time for each individual will maximise benefît with the 

least number of interventions possible.

An earlier paper from our unit (Loizou 1991) described a prospective comparison of 

laser therapy and intubation in the palliation of malignant dysphagia. The results 

were discussed in detail in chapter 2. Overall the group receiving laser swallowed 

better than those intubated but required more procedures (mean 4.6 v 1.4). Solids 

could be managed for more than half the survival time in 1 in 3 of those treated with 

laser but only 1 in 10 of those intubated. In addition the proportion of patients 

managing fluids only is double in patients intubated compared with patients 

receiving laser therapy (19% v 8%). In simple terms around 1/3 of these patients 

swallowed better with laser than a tube but more than 70% of those intubated will 

manage at least semi-solids.

The dysphagia data as reported by Loizou gives a slightly pessimistic view as many 

laser treated patients managing a semi solid diet most of the time are able to eat 

some solids for a period after each treatment and are thus doing better than with a 

tube! Many such patients are reluctant to be intubated but are content to have 

repeated laser treatments. In the randomised study looking at laser and radiotherapy 

dysphagia results are rather better. Around two thirds of the patients entered 

swallowed some solids for most of their remaining lives. This may be partly due to 

patient selection as patients had to be considered fit for external beam radiotherapy. 

It is possible however that our technique is now more 'aggressive' than in the 

previous study. We are probably 'vaporising' more tumour than previously and this 

may account for some of the discrepancy. Reviewing the recent literature there is 

some evidence to suggest that well over half of those treated with the Nd YAG laser 

do indeed manage a solid diet for much of their survival (Naveau 1990, Mason 

1991).
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Most studies discussed in chapter 2 report a far higher complication rate with 

intubation than with laser. One can therefore argue that many of those managing 

semi-solids on average with laser should not be intubated and our policy is to 

carefully assess each patient individually.

The management of patients who are unable to manage semi-solids most of the time 

with laser or whose survival is likely to be short is less controversial. We routinely 

advise such patients to be intubated.

Expanding further on the same theme there are situations where tubes can benefit 

patients with laser and radiotherapy induced complications. Chapter 8 describes the 

use of cuffed (Wilson Cooke) tubes in 3 groups of patients with complications 

some of which were laser induced. These tubes are designed for patients with 

malignant oesophago-respiratory fistulae. We have treated seven such cases 2 of 

whom had laser induced fistulae. Six closed after intubation and the other tube 

displaced and could not be repositioned. Patients with instrumental perforation and 

those with life threatening arterial bleeding from cardia cancers in whom laser was 

ineffective also benefited from these tubes.

Chapter 9 documents the successful use of Nd YAG laser in 14 patients with 

overgrowth of conventional tubes; this is another example of optimising patient 

benefit by using the appropriate treatment modality at the right time.

In summary we argue that laser and tube are com p^entary. The availability of 

both treatments offers any individual a better initial choice than either alone and 

should he or she develop complications later on the option of resorting to the 

"other" modality may be advantageous.
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The tube studies performed confirm that tubes and laser are complimentary 

treatments in patients with oesophageal cancer. It is therefore important that centres 

performing endoscopic treatment should be equiped for a variety of treatments. X- 

ray screening is necessary for tube insertion. Such facilities are more likely to be 

available in specialist centres.

10.4 Thg Jutnrc

In order to improve further on the results for cancers it is likely that combination 

treatments will be required. What is needed is a technique for rapid and prolonged 

restoration of the lumen. Options of new radiotherapy regimes have already been 

discussed. Hopefully such approaches may also improve survival. Certainly this 

seems possible for patients with rectal cancer. Other techniques for recanalisation 

may be enhanced by a combination approach. The most promising of these is 

alcohol injection (Payne -James 1991). Such techniques however will never have 

the precision of laser. The other practical advantage of laser is the ability to vaporise 

tumour allowing immediate improvement in swallowing and early discharge from 

hospital.

The use of endoluminal ultrasound to monitor response to therapy probably 

represents an improvement over CT scanning. This technique, with the Aloaka 

probe used by us, is relatively cheap, quick and easy and needs to be used to assess 

new treatment combinations and modalities. The Aloaka probe used is particularly 

well suited to monitoring local tumour response as local nodes are seen clearly. The 

lower frequency (5Mz) results in a less detailed near image so that the 5 layer 

oesophageal wall structure cannot be identified. This is however unimportant in 

patients undergoing laser as oesophageal wall images are difficult to interpret in any 

case. This technique is likely to prove increasingly useful in monitoring the effect of 

new treatments (such as chemotherapy (Mason 1991)) used in combination with 

laser.
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A promising new laser technique for patients with early cancers is that of 

Photodynamic therapy. The tumour is sensitised with a chemical which releases 

singlet oxygen when excited by laser light at an appropriate wavelength in the 

presence of oxygen. Such an approach looks hopeful in patients with 

gastrointestinal lesions (Barr 1990b, Régula 1993). There are still however some 

technical problems and very few patients present with early lesions suitable for such 

treatment

An interesting development which may have important therapeutic implications is 

the use of metallic stents. A recent series (Diego 1993) of 64 patients with 

oesophageal cancer demonstrated good palliation with complication rate much lower 

than conventional tubes. This study did not document dysphagia in detail but as the 

stents expand to 18mm it is likely that swallowing is excellent. Use of these stents 

is only recommended in patients who have an open oesophagus after dilatation. 

Many patients do not fall into this category and laser recanalisation may be required. 

Use of intraluminal or external beam radiotherapy after stenting in an attempt to 

prolong survival would be an option. The stent would hopefully prevent the 

development of radiation strictures perhaps allowing larger doses to be safely 

applied. It is possible that such an approach (with a larger diameter stent) may also 

be possible with rectal cancers.

Endoscopic Nd YAG laser therapy now has a well established role in specialist 

centres which have an interest in therapeutic endoscopy. It is highly effective at 

relieving dysphagia when used alone. New developments in combination therapy 

may continue to improve results in at least some patient groups who presently 

benefit from such therapy.
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A PPEN D IX  1

Oesophageal pilot study raw data

No age| sex siH L hist mets IP 1 dg 1 dg2 dg3 dg4 DXRT 1 LT init LT post RT FO RX What su r CK 1ST RPT
1 50: M C : 13 A Y 28 ! 3.0 3.0 3.0 3.0 30/10 :5 1 L 9 2 TO DTH
2 73; M C : 11 A N 8 ! 2.0 1.0 3.5 3.5 40/20 :2 0 14 8 TO DTH
3 68ÏM C : 6 A N 27 : 2.0 2.0 2.0 2.0 30/10 |2 1 L D 15 9 TO DTH
4 85: M C : 4 A N 21 : 2.0 1.0 0.5 0.5 30/10 |2 0 20 14 TO DTH
5 69: M C : 10 A N 25 : 2.0 1.0 1.0 1 30/10 |2 0 D 25 9 TO DTH
6 74jF c  j 12 A N 31 : 3.0 2.0 0.5 2.0 30/10 :3 4 L+l 27 5
7 69: M c  j 3 A N 28 I 2.5 1.0 0.0 1.0 40/10 :2 1 L D 50 '9
8 65|M A I 4 A N 31 j 2.5 1.0 1.0 1.0 30/10 :6 6 L D 51 4
9 77: M c  I 7 A N 14 : 1.5 1.0 0.0 1.0 30/15 :1 3 L 0 61 12

10 55: M C : 10 A Y 10 : 1.5 0.0 0.0 0.0 30/10 :3 2 L 66 24
11 ©sTm c  i 4 A Y 40 : 3.0 3.0 3.0 3.0 40/15 :3 0 1 AT 37/52 73 26
12 68 |M C 1 7 A N 24 ; 4.0 0.0 0.0 0.5 30/10 |5 5 LT 83 23
13 6ljF c  i 9 A N 24 : 2.0 0.0 0.0 1.0 30/10 |2 4 L 105 7
14 47: M C 110 S Y 19 : 3.0 2.0 3.5 3.5 40/10 |3 2 L 7 1 TO DTH
15 76: F UT j 5 S N 35 : 4.0, 3.0 3.0 3.0 30/10 :4 0 8 3 TO DTH
16 64: M C j 8 S Y 30 j 2.0 1.0 0.5 0.5 40/20 !2 1 L 8 1 7 0  DTH
17 80: F UT : 3 S N 16 : 3.0 2.0 1.0 0 20/10 :.1 0 24 19 TO DTH
18 55: M C : 5 S Y 25 j 3.0 1.5 3.5 2.5 40/10 :3 2 L D 24 4
19 81iM LT : 6 s N 20 : 2.0 1.0 0.0 0.0 30/10 :2 1 L 38 34 TO DTH
20 46: F UT : 5 s N 21 i 2.5 1.0 0.5 0.5 30/10 12 1 L 47 22
21 78|F LT : 6 S N 6 : 2.0 1.5 0.0 0.5 30/10 12 0 D 78 17
22 78: F UT : 3 S N 18 : 2.5 1.0 0.0 0.0 30/10 :2 0 D 147 132+
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APPENDIX 1 Column key

Age (years)

Site C=Cardia UT=Upper thoracic LT=Lower thoracic A=Anastomotic

L Length in centimetres

Hist Histology : A=Adenocarcinoma S=Squamous cell cancer

Mets Métastasés

IP  In patient treatment time in days

DG 1 Dysphagia grade at presentation

DG 2 Dysphagia grade after initial laser course

DG 3 Dysphagia grade after radiotherapy course

DG 4 Mean dysphagia grade after radiotherapy

DXRT Radiotherapy regime Gy/fractions

LT init Initial number of laser treatments for recanalisation

LT post RT Number of laser treatments after radiotherapy

Fo Rx what What follow up treatment ? L=Laser D=Dilatation I=Intubation

Surv Survival in weeks

CK 1ST RPT Time in weeks from 'check' endoscopy to first repeat 

TO DTH No 'check' endoscopy prior to death
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APPENDIX 2

Oesophageal randomised study raw data

ncH *g e SEX SITE |L HiST [M ET! WHY LASER IP | d g i 0 0 2 IDG3 DG4 RT LT INI CK iL E SC K jL E S P O C K RXS PC RX POST CK TIME CK TO FU WKS PROC lOEAO? ISURVIV CK 1ST RPT
1:75 F C la A :n AOE MED 36 ;3 2 :2 2 Y 2 D 2L IRECT : r e c t 4 2LT 60 20 îo : 76/52 46/52

3:6« F C :$ A :N MED ^ 2  T i 2 :1 1 Y 3 D î s  : R K  T 8 9 6L 2D T 52 7 :D :96/52 1 3 ^
4:74 M c |6 A :N AOE MED 9 -3 1 :1 1 N ‘3 2L iRECT :% C T 1 L 11 6 •D 117/52 5/52
S :M M c :4 A ;N AOE MED 32 :4 1 ;0 0 Y 3 L : r£c t  : 0 0 13 13 :D i 19/52 13/52 TO DTH
• :6 7 M ANA :7 A :n A M 13 :4 1 10 1 Y 3 L :AECT : r e c t 2 LT 9 9 :D : 16/52 9/52
7:75 M C •3 A ;n EXT(LAP) 20 ;2 1 : i 1 N 5 LO •RECT :rËCT 7 4LTTW 9 4 •D 140/52 4Æ2
s : m M c :6 A EXT AOE 63 :2 1 :2 2 Y 4 0 :0L  iRECT 6 4L T 17 5 ID i 35/52 9/52
*-«1

" i i : 6 o ' ”

M

W

c
c  '
c ....... #

A :n

:Y ........
:N ........

AGE MED 
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EXT (LAP)
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21 :3 .......
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0 ' "
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2 .......
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n "
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6 ..............
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30 T T W
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4 jO p T H  
3 ...................

_ |D ...........
'  I d’...........

112/52 
î a / 5 2

4/52 TO DTH 
6/52

12:41 F c :3 ;n AOE MED 23 ;3 1 :3 1 N 4 2L :T : s 2 T 5 5 iD : 35/52 5/52
13:46 F c i» :N AOE MED 22 :2 1 :2 2 Y 2 L jR E C T  :6  ^ 1 T 3 3 ‘<P : » 5 2 3/52
14:67 M ANA :4 •N MED 5 :2 0 :o 0 N 3 0 NA 10 i7/52 NOCK
15; 79 M C • s A :n AOE EXT 42 ;3 1 :o 1 Y 7 0 •NECTGlJs RECT 4 2DL a . 41 10 \ o 170/52 95 2

17:64 M C :7 A : y METS 37 T i 1 :2 3 Y 3 0 î ô  j 0 0 3 3TO D TH ID :9/52 3/52 TO DTH

14:54 M ANA ;4 A : n ANA 15 |2 2 :2 N 2 31 •RECT : rËCT 3 2L T ai W52 9 3 io : 47/52 25 2
19:74 M C :1 2 A •N AOE MED 9 :3 1 :2 Y 2 0 j  : 0 0 NA :o i3/52 NOCK
2ÔÎ47
2 i:M

F
M

ANA
C " = 12

A ■ i f . .......
;n

EXT (CT) 
AOE MED

24 T i 2 j 2
: i ........
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N
Ÿ

3
2

2L
0 "

:r ê c t  : r e c t 2
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Ô".......................
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11 1 /5 2 " "

9 5 2
NOCK

22:46 M C :6 A :N MED 4 :2 1 io N 3 ô 0 NA ID iV 52 NOCK

24^70 M ANA j14 A ;n AOE MED 25 :2 1 : i 2 N 3 D j s  Î pÏ c t s 6 LD 2LD D T 26 6 | 0 144/52 75 2
26:74 M LT I 4 A ;N MED EXT 34 :2 1 i l 1 Y 2 0 :8  i& 2 4 0 L L T 32 5 ID i51/52 6 5 2
24:75 U C ! i o ;Y MED 9 : l 0 :o 1 N 4 L J f « L , : ^ T ........... 1 L 26 14 lO :34/52 « 5 2
27:49 M C

i '*
:N EXT 4 :3 2 :2 2 Y 4 NOCK : 0 0 NA •p : ÿ s 2 NOCK

M C ! i i METS ï i ' T i ....... 1 | i 1 Y 2 : io 0 NA 10 :y s 2 NOCK
29:74 M C •13 :Y METS 14 ;3 0 :o 1 N 4 2L ÎRECT :R6C T 1 T 15 15 io 133/52 1552
30:60
3 lT w

M
W

c
c ....... ■i‘ï

:Y
■jv.......

METS........................
METS........................

9 :4
13"  :3 .......

1 I 

' ........ 2" ”
% .. 5 ..........

2 ..........
2 L D -R K  T S  i o ....................
L " " T R t c T ’TR£CT‘ '6....... 4................ Ôl' d l ’l ........... a .............................

NA
6

^ D ...........
:D

110/52
: % / 5 2 " '

TW EA TC K
4 ^ * ...................

32:64 M c :9 : n EXT (CT) MED 17 ;3 1 :2 2 2L : : r e c t  ^ 1 L 2 TO DTH îD 17/62 2 5 2  TO DTH Bl
33^74 c :N EXT 4 _ j 3 ....... 0 1 2 L : f ^ T  iRECT 5 5L 39 10 10 95 2

a s : 65 c :5 : y METS 3 ;2 0 :o 0 Y 2 L •RECT : 0 0 11 11 TO DTH •D : z y s 2 10/52 TO DTH
36:73 M c :4 •Y METS 4 :4 2 i l t N 2 DLL : r£ C T  i 0 0 2 2 J O iV 52 2/52 TO DTH
37iSO M ANA :2 A :n ANA 21 :2 1 : i 1 Y 2 L iRECT :S S T 3 20  LD 14 5 lO :20/52 752
36:66 M ANA ;5 A :n ANA 4 ;1 1 : i 2 2 0 NA io 14/52 NOCK
39:73 C :5 A :N MED 14 :2 1 :2 1 0 : ql  : 0 6 6 ID i 14/52 65 2
40:5» ANA :4 A : n EXT 4 :2 1 : l 1 2 D i s  : 0 23 23 îO : 28/92 23/52 TO DTH
41:72 M LT :6 S :N AOE MED 29 :3 0 :0 2 Y 3 D :8 :f lë c  f s 6 L T 22 4 : d I3<V52 11/52
42:65 M C :6 S :N AOË 5 :3 1 i l 1 N 3 0 :S  i NA ID i8/52 NOCK
43:63 F LT :3 s :n AOE MED 12 :2 1 :2 2 N 3 LD i s  Tr e c t 2 OT 9 9 :D : 25/52 95 2
44:61 F LT : i i s :N MED 23 :3 1 :2 2 N 6 T :r e c t  : 0 :o T2 I/S2 0 5 2
45:57 M C :5 8 ;Y METS 7 :3 1 i l 1 Y 3 L IRECT : 0 0 12 12 ID i 17/52 1252  TO DTH
46:66 F LT •10 S ; n AOE MED n  :3 1 : i 1 N 3 2L •RECT IR E C T S 6 8LD 52 7 i o 157/52 6 5 2
47:73 F LT :7 S :N AOE MED 23 :3 1 io 1.0 Y 3 D :8  iS T 2 LT 27 13 : d i 34/52 1952
46:77 F C :6 8 •N AOE MED 12 :3 1 : i 2 Y 2 D T s jS T 1 DL 25 25 ID |3 3 /5 2 5 5 2
49:76 M LT ;6 8 : n AOÊ MED 24 ;4 1 :2 2 N 5 2L i s f  IS T 3 DL ^ 12 12 i o : 20/52 1052
50:70 M C : 8 :N EXT 20 :4 1 i 2 2 Y 7 D jS T  i 2 D 19 10 :D i 29/52 6 5 2
51:75 c :6 S : n MED 29 :3 1 :2 2 Y 0 D IS : s 3 30 34 11 To |3 4 /5 2 6 5 2
52; 71 LT :» 8 :n ËXT(CT) 11 ;2 1 :0 1 Y 3 D i s  IS 2 D 14 7 ; o 129/52 65 2
53:70 F LT :4 8 ;N MED 34 :3 2 :2 2 Y 3 2 DL :REC TS ;S 4 2 0  OT TC T34 13 4 10 ■23/52 95 2
54:66 M LT : i o S :n MED 9 :2 1 :0 N 2 L iRECT : 0 0 6 6 TO DTH io :15/S2 6 5 2  TO DTH
55:73 F LT i i o S : n iÔ É  MED 6 ;4 2 12 2 N 4 L •RECT IRËCT 3 2LT 9 3 io : 24/52 55 2

57:56 M UT :7 6 : y METS 13 :2 1 : i 1 N 2 2 D L iSR Ê C T  :r e c t 7 3LDTTT4 19 5 io :54 /52
56:69 F C j i o S :Y METS 14 :4 i  T i 1 N 3 OL :S R £ C T :R E C T 6 4 2L L 0 D 26 6 :o 134/52 3 5 2
59:77 F UT :5 8 ■N AOE MED 11 :2 2 12 2 N 2 OT :s ; 0 0 M T a l  CK ID i 30/52 0
60i76 F LT :2 S MEDREFSUnO 20 :2 1 ; i 1 Y 2 L •RECT Ïr E C T S 1 10 12 :D : 31/52 1052
61:67 M LT :4 S : n MED 21 :3 2 : i 0 Y 3 20 :8  io 0 0 23 23 :D 130/52 2 3 5 2
62:62 F LT :4 8 •N MED AOE 14 :3 2 i l 2 Y 2 0 î s 0 0 Ô 0 10 •9/52 TUBE AT CK
63:67 F UT :« 8 :n MED AOE 14 =3 2 :1 1 N 1 DL iSR EC T 18 RECT 4 L D L D T 61 7.6 io 165/52 6 5 2
64:64 F C :4 8 :N AOE MED 19 :4 2 i l 1 Y 2 0 : s  i s 2 O T 17 9 :D i 25/52 1052
65:76 F LT :6 8 :n AOE MED 13 T i 3 :3 Y 3 0 : s  l'o 0 0 0 Î 6 U /S 2 0
66:67 M UT •6 8 :n AOE MED 13 j l 0 : i 2 Y 2 0 1 : s 3 DDLOT 31 6 •D :63/52 7/52
67:76 F UT :5 8 •N AOE MED 16 : l 1 i l 2 N 3 L •RECT iRECT 3 20 26 7 :D i 34/52 4 5 2
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APPENDIX 2 Column key

See appendix 1 also.

Why laser Reason for laser treatment EXT=tumour extent MED=general

medical disease AGE=01dage 

CK Treatment at 'check' endoscopy D=Dilatation, L=Laser, T=Tube

LES CK Lesion at 'check' endoscopy REC T=Recurrent tumour S=Stricture

GL=Good lumen 

LES po CK Lesion at later procedures. Key as Les CK'

RXS PC Number of procedures after 'check' endoscopy

RX POST CK Treatment after 'check' endoscopy L=Laser D=Dilatation T=Tube 

TM=Tube manipulation TC=Tube change 

TIME Follow up time from 'check' endoscopy onwards

WTCS PROC Number of weeks between each procedure after 'check' endoscopy

2 1 0



APPENDIX 3

oesophageal ultrasound data

S E X  | L M E T S  I R T  P R E  R T  U S  R X  U S U S 1  T  | U S 1  N  j u s  2  D A T E  R X  U S  2 | U S  2  T  U S 2  N
9 / 9 0 2/2
1 6 / 9 0 1 /7 2 3 / 9 0 3 / 9
1 5 / 9 0 2 0 / 9 0
1 9 / 9 0 1/2 6 0 0 0
1 9 / 9 0 2 4 / 9 0 6 0 0 0 1 . 5 2 / 1 . 4
2 8 / 9 0 1 9 0 0 0 1 / 0 51 ,4
3 2 / 9 0 2 / 1 4 3 . 2 1/ 1.2
3 2 / 9 0 22000 3 2 1 / 1 3 5 0 0 0

1 / 2  4 1 5 0 0 03 2 / 9 0 1 9 0 0 0 1.2 1 / 1 . 5
3 3 / 9 0 1 . 3 1 / 1 . 3 3 8 / 9 0 1 / 1 . 3
3 7 / 9 0 1 . 3 1/0.6
3 7 / 9 0 2 4 1/10 4 0 0 0 2 . 7 2/2.0
4 2 / 9 0 6 0 0 0 4 81 4
5 0 / 9 0 1 / 0 . 5
1 /9 1 3 0 0 0 0 8 6 / 9 1 1 5 0 0 0

1/0.85 1 / 9 0 4 / 9 1
6 / 9 1 2 8 0 0 0 1 . 5 1 2 / 9 1 1/1

3 1 0 0 0 2.26 / 9 1

1 0 / 9 1 1200
1 4 / 9 1 11000 3 / 0  5

1 . 31 4 / 9 1 4 0 0 0 2 7 / 9 1 1 . 5
7 0 0 0 2 0 5 / 1 . 9 3 / 2 . 11 4 / 9 1

1 7 / 9 1 10000 3 4 1 3 0 0 0 8/10
1 8 / 9 1 8 0 0 0

1 7 / 9 1 1 7 0 0 0 S /i.3
100002 9 / 9 12 9 1 9 / 9 1 9 0 0 0 4 . 2

2 / 2  52 0 / 9 1 9 0 0 0 0 . 9
1 9 / 9 1 9 0 0 0 2 / 0 9

5 0 0 0 1.8 3 / 2 . 31 9 / 9 1 12000 3 / 2  4
3 0 « 1 9 0 0 0 3  22 5 / 9 1

4 5 0 0
8 0 0 0

2 / 0 . 79 0 0 0
2  5 3 / 1 62 . 3

3 2 / 9 1 4 0 0 0 13 3 / 1 . 4
2 54 4 / 9 1 1 . 3
0.64 8 / 9 1 2 / 9 2
2.21 5 / 9 0

3 0 / 9 0
3 2 / 9 0 1/2.1

4 3 / 9 0 1 6 0 0 0 2 . 33 6 / 9 0 7 0 0 0
4 1 / 9 0 1 / 0 . 7 4 7 / 9 0 1 / 1 . 4

1 / 0 . 74 2 / 9 0 10,000 0 . 9
12000 6 / 1 . 44 8 / 9 0 4 0 0 0 3 . 3 1 / 9 1

1 9 / 9 1 1 3 , 0 0 0 2 8 1.0
1000
2 5 0 0

2 7 / 9 1 9 0 0 0 2 / 2  3 3 3 / 9 1

2 7 / 9 1 7 0 0 0 0 . 9 2/1.6
3 2 / 9 1 1 5 0 0 0 2 / 1 . 3 3 6 / 9 1 9 0 0 0 1/1.8

7 0 0 0 1.0 1 / 1 . 73 3 / 9 1 9 0 0 0 2 4 2 A ) .910
3 0 0 03 4 / 9 1 6 0 0 0 2 3 3 / 1 . 2 4 7 / 9 1

3 9 / 9 1 6 0 0 0 4 3 / 9 1 4 0 0 0
4 6 / 9 1 3 0 0 0 3 / 2 2

3 0 0 0 1 . 3 2 / 1 . 74 7 / 9 1 5 0 0 0 1/ 1.0 2 / 9 2
6 / 9 2

1/0.66 / 9 2 1 1 / 9 2 1 . 4
1 1 / 9 2

O  5 0 0 0 3 / 1 . 81 7 / 9 2
2 8 / 9 2 3 0 0 0
2 1 / 9 2 0.66 0 0 0

2 A ) . 68 / 9 2 6 0 0 0 ■ 0 8

1 2 / 9 2 1 / 0 . 5 1 7 / 9 2

2 1  1



APPENDIX 3 Column key

Pre RT US Date of initial endoluminal ultrasound

Rx US 1 Treatment at 1st ultrasound. Figure denotes laser energy in joules or D

for dilatation

US 1 T Maximum tumour thickness at ultrasound 1

US 1 N Maximum node thickness at ultrasound 1

US 2 DATE Date of 2nd endoluminal ultrasound

Rx US 2 Treatment at 2nd ultrasound. Figure denotes laser energy in joules or

D for dilatation 

US2 T Maximum tumour thickness at ultrasound 2

US2 N Maximum node thickness at ultrasound 2

2 1 2



APPENDIX 4

Quality of life data

LASA 1 Q L  1 DG2 LASA 2 LASA CK OL CK DG 4 LASA 4 Q L  4 D G  S L A S A  S QL S DG CNO HT SUB D O  1 QL 2 DG CK L A S A  6 QL 6

4 4

4 6

4 6

4 2

20

19

2 440
2 3

4 4 10

3010 40 4026

4 4

29

4 038
4 2
4 0

4 2

2 6
4 0 1 4

4 4

4 8

4 0

3 4

4 04 0

4 8

2 6

4 0

4 8

3 2

47

2 1 3



APPENDIX 5

Cost data

FIBRES COST IP | RT COSII C l ^COST CK COST PCSITE HIST METS R T LT CK RXS PC RX POST CK COST TOTALNO AGE
D 2 L 2 9 5 5 6 2 114 2 9 0 5 6 3 0 4 7 0 63 L T

1 1 6 2 2 7
1 0 3 6 3 4 6 6 5529

Ï152
6L20T 1 1 4 6 3 0

2L 2 3 2 1 1 6 7 4 7
1 1 6 2 6 5 6 6 3 0 3 6 5 9

ANA 1 1 6 3 7 6 1 0 7 9 6 3 0
3 3 0 1 2 8L D 5 L T T M

3 L T T B T M
1 1 4 2 6 7 0

Î 6 3 0 6 0 1 0
2 3 22L 1 9 0 9 2 4 3 0
1 1 6 > 6 3 0 23311 3 2 8

4 5 7
2 1 4
2 1 4

3 0 T T M 1 7 4 3
3W
1 1 6

1 9 0 9
6 3 0 3 0 4 31 8 2 6

4 1 5ANA 4 1 5
5 1 42 D L  2 L 1 1 4

DL 1 4 1 2 1 4

3 0 7 1 Î 6 3 0 1 3 9 0 1
2 L TANA 4 4 6 2 1 5 01 1 4 1 2 4 5

1 9 6 3 0 Î 1 5 7 7
2L 1 3 2ANA 2 8 2 L 1 3 2

1 4 6 5

1 1 4

5 8 1 6 3 0
6 6 4 6 6 4

2 5 7

723

6 3 0 31%
2 7 8 5

1 9 9 2
ANA 2 0 7 5

3 4 2 8 2 2 6 3 0 4 4 9 5
1 1 6 1 1 6 7 4 7 1 0 3 6

6 6 4 6 3 0 1 4 9 4
6 3 ( 8 3 0 2̂ 4

1 6 0 82 1 41 4 2 3 2
6 0 2  L T 7 4 7 1 1 9 3

4 3 6 1 1 4 1 0 7 9 1 7 4 5Q L D L L 1 1 6 116
5 8 0

2 3 2 1 4 1 1
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1 1 6 0 2 2 81 0  L 1 3 2 1 9 0 9 3 4 2 9
5 7 2 4 9

1 7 4 3

6 3 0 1 2 5 21 1 6
D L L 2 5 7 MG

3 0 1 3ANA 2 6 7; 2 D  L D 5 7 1 8 3 01 1 6
* 6 3 0ANA 3 3 2 1 1 6 2

1 1 6 2
4M
2 4 0 7

6 3 0

fiS'
4 5 4 3

ANA 8%
8 3 0 *LT 1 0 7 27 L L T 1 7 1

4 1 5 4 7 8
LT L D 2 7 7 9 9 6O T 1 4 1 4
LT4 4 2 1 4 1 9 0 9 2 1 2 3

1 1 6 5 8 1 8 3 0 697
LT 3 L  3 L D  O TL D L 2 5 7 1 0 5 0 1 7 1 2 2 4 1 3 7 1 9

4 7 LT 3 3 0
141

1 9 0 9L T

D L
8 3 0 3 1 8 9

2 0 6 79 9 6 6 3 0
LT 2 4 O L  2 L 2 3 2 3 7 3 1 1 4 1 9 9 2 2 7 1 1

20 1 2 6 1 6 6 0 6 3 0 2679
3 0 1 8 9

1 2 6

2 4 0 7 6 3 0 3 4 8 9
!20 6 3 913 8 3 0 1 9 3 2

LT 2 0 L3 4 20 TTCTM 2 8 2 6 0 8 5 7 2 8 2 2 6 3 0 4 5 9 9
1 1 6 7 4 7 9 2 0

LT 1 1 62 L  T 446 4 9 8 1117
LT D L

D L
3 0  T 1 4 1 4 0 3 7 4 7 8 3 0 2 1 7 8

U T 1 7 93 L 0 T T M 649 1 1 4 1 0 7 9 1 7 9 3
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iU T D L L O L O T 141 5 8 4
2 7 7
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APPENDIX 5 Column key

See appendix 1 and 2 also.

ALL COSTS ARE IN POUNDS STERLING

Cost CK Cost of 'check endoscopy' procedures

Cost PC Cost of all procedures after 'check endoscopy'

Fibres Cost of laser fibres

Cost IP Hospital stay costs

Cuff Cost of cuffed tubes

Cost total Total costs for the patient concerned

2 1 5



PATIENTS NUMBER |ONE |TWO ITHHEE IFOUR FIVE [SIX SEVEN [EIGHT |NINE TEN [ELEVEN TWELVE THIRTEEN
NO 11 l2 l3 l4 5 16 7 l8 19 10 111 12 13
AGE :T7 • 69 ■ 91 • 86 65 170 80 185 181 84 178 75 90
SEX :M IF IF IF M IF M IF jM M :M M F
LENGTH 10-14 C3 114-17 C2 I6-13C3 111 C3 8 03 16 C2 3C3 l4C3 15 C3 6-10 C2 I3-5C2 7-9 Ana C3 5-9 C2

SYMPTOMS :D IB IB urgency ID BT IB IB ID Psin Îb M DT IBM D B
SYM OUR ; Months !............. i îJ L  ___ ........ 3/12 11/12 4 wkt ':? 14/12

METS? ;No I No I No |No No lYes No I No iNo No 1 LIver/lung No Liver
DXRT DOSE:FRACnONSlaOGyMOf l30Gy10( l30Gy;10( l40Gy 61 55Gy In 20t 130+30Gy 50Gy 20t |30Gy 10» :30 Gy/ïb» 30Gy/10f isOGy 10» ................ 30Gy 10»
RTTOL IQ ,„|Q................ iO............. iO............. 0 IG G |Q................... IG G IG Q Q

NO LASER PRE RT 1» 13 ie i3 5 Î2 1 12 12 2 11 1 2
TIME BEF RT 139/52* j 17/52* I15Æ2* 1 14/52* 14/52* 113/52* 0 (2Æ2 16/52 14/52* 13/7 IMMED IMMED
RX IN I PRE III 
RX POSTRT 111 ll (+1 NOR*» Is 1- l5.... 12 4 ll 14 3 iO-NOTUW1 0
Energy / mo pro DXRT 124,000 15,000 i 26,000 120,000 15,000 113,000 NA |NA INA 2,500 iNA NA NA
Energy / mo poet DXRT 18,000 1800 14,000 10 3,000 ......... 3,000 10 ......1600......... 2,000 ................. 2,000 0
TIME FU POST RT 113̂ 2 jl7/12 |12R2 jl2/12 12R2 136/12 8/12 |2.5R2 117/12 16/12 116/12 14/12 2/12

SURVIVAL 140/12+ 120/12 115/12 114/12 15/12 128/12 10/12 I2.5R2 118/12 20/12 117/12 14.5/12 3.5/12
SYMPTOMS POST RT 1 Const Ip-stHOK 1- I* ConstIp M-SUGHT jpsin lOK-incont OK m ........ ................................ OK-lever
RT SUCCESS |NO IYE8 |YES lYES YES Iyes YES INO | yE8 YES Iyes YES PARTIAL
RT Compe I Stricture :• Isthciure I- Stricture j- .................... j : ............................ .......................... ..................j:................... Stricture Colostomj( .

I !Aleo had Chemo < | 1 I 1 I

I
I
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APPENDIX 6 Column key

Hist Histology: VA=Villous adenoma ANC= Rectal adenocarcinoma

CX =Cervical adenocarcinoma 

Symptoms M=Mucous B=Bleeding T=Tenesmus D=Diarrhoea 

Time bef RT Duration of treatment with laser only prior to radiotherapy. Seven 

starred patients received laser for 3 months or more prior to 

radiotherapy

Rx int pre RT Time between laser treatments prior to radiotherapy 

RX post RT Number of endoscopic treatments after radiotherapy 

Energy/mo Mean laser energy in joules applied per month before and after 

radiotherapy

Rx int po RT Time between endoscopic treatments after radiotherapy
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APPENDIX 7

Tube overgrowth raw data

« 9 * j  s t t « L E N G T H h i s t 1 W H Y  P A L U A T 1 0 N T O P  O F  T U B E | T  I n s r » c  d y s  |  O T H E R | i>gi| dg2 1dg3 I T  N O S U R V I V

1 7 0 M : A 5 A A G E  M E D 2 6 • 4 / 1 2 : 2 2 3 / 5 2

2 7 5 M : C 5 A ^ A G E  M E D • 4  : 2 ■2 5 9 f S 2

3 6 0 M : L T ? S A G E  M E D 3 2 • 4 / 1 2 ; 2 2 3 Æ 2

4 7 9 f : C ? A 2 7 • 4 / 1 2 : O V E R G R O W N  A T  B O T T O M

5 7 5 M : A N A 2 A A N A 2 8 • 4 / 1 2 i f .  4 3 . : 3 1 3 / 5 2

6 8 3 M : C 2 S A G E  M E D 2 9  P U L L E D  U P  T O  2 5 • 1 4 / 1 2 i F I R S T T U B E  3 5 / 1 2  B E F O R E  R E F | 4  ; 2 • 1 1 3 4 / 5 2

7 7 9 M ; C 3 A A G E  M E D 3 1  P U L L E D  U P  T O  2 6 1 8 / 1 2 : 3  " j ï j 2 2 3 6 / 5 2

8 7 9 F : C 4 A A G E  M E D 3 2 • 7 / 1 2 i * • 2 3 2 0 / 5 2

9 9 0 M j C 3 A M E T S 3 2 • 7 / 1 2 : 3  : 2 : 2 4 1 4 Æ 2

1 0 7 8 F : C 4 A ^ E X T ( L A P j 3 0 1 4 / 1 2 X A / B % 3 R O W N  B O T H  E N D S  M A IN L Y  T O P  1 2  : 2 : 2 5 2 4 / 5 2

1 1 4 6 M  ' " : C 7 A E X T ( L A P ) 3 5 • 3 / 1 2 k T V E R G R O W N  B O T H  E N D S  M A IN L Y  T O P :f | 3 ...... : 3 2 1 0 / 5 2

1 2 6 2 M : A N A 5 A A N A 1 3 6 • 4  ; 3 • 3 2 l è s 2

1 3 7 5 M ; L T 3 S M E T S 2 0  P U S H E D  D O W N : 7 / 1 2 • O V E R G R O W N  B O T T O M : 3  12 • 2 1 5 Æ 2

1 4 7 5 M : C 3 A A G E  M E D 3 0 • 9 / 1 2 h  : 2 • 3 1 8 / 5 2

APPENDIX 7 Column key 

Keys as for appendix 1 ,2  and 3 and in addition -

T ins rec dys Duration in months between tube insertion and recurrent dysphagia

DGl Initial dysphagia grade

DG 2 Dysphagia grade after laser treatment

DG 3 Mean dysphagia grade during remaining survival
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APPENDIX 8

Publications arising from the studies described in this thesis.

1) Radiation enhancement of laser palliation for malignant dysphagia: A pilot study. 
IR Sargeant, LA Loizou, J Tobias, G Blackman, S Thorpe and SG Bown.
Gut 1992;33:1597-1601.

2) Combined laser and radiotherapy for palliation of malignant dysphagia : a 
randomised study. IR Sargeant, J Tobias, G Blackman, S Thorpe and SG Bown. 
Gut 1992 33 ;1:S51 (abst) ; British Journal of Cancer 1992 66; 17:46 (abst) and 
paper in preparation.

3) Non-optic endosonography in advanced carcinoma of the oesophagus. JR 
Glover, IR Sargeant, SG Bown and WR Lees. GI Endoscopy 1994;40:194-198.

4) An economic evaluation of Nd YAG laser ablation versus endoscopic intubation 
for the palliation of malignant dysphagia. Submitted to Gut May 1994. Sculpher 
MJ, Spencer GM, Sargeant IR, Loizou LA, Thorpe SM and Bown SG.

5) Radiation enhancement of laser palliation for advanced rectal and rectosigmoid 
cancera pilot study. IR Sargeant, LA Loizou, J Tobias, G Blackman, S Thorpe and 
SG Bown. Gut 1993;34:958-962.

6) Combination Laser and Radiotherapy for Palliation of Advanced Rectosigmoid 
and Oesophageal cancers. IR Sargeant, JS Tobias and SG Bown. Current 
Radiation Oncology Vol 1, Edward Arnold publications 1994 Ch 12 p 182-202. 
Editors Tobias and Thomas.

7) Cuffed oesophageal prosthesis: a useful device in desperate situations in 
oesophageal malignancy. IR Sargeant, SG Bown, S Thorpe. Gastrointestinal 
Endoscopy 1992;38:669-75.

8) Recanalisation of tube overgrowth: a useful new indication for laser in palliation 
of malignant dysphagia. IR Sargeant, LA Loizou, M Tulloch, S Thorpe and SG 
Bown.Gastrointestinal Endoscopy 1992;38:165-170.
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APPENDIX 9

Statement describing the Author's individual contribution to the 
studies in this thesis

None of the studies in this Thesis, either in whole or in part have previously been 
submitted for a degree. As with most clinical research, the studies in this Thesis 
were the result of cooperation between a number of individuals.

Overall more than 2/3 of the endoscopic procedures were personally performed by 
the author.

The patients with oesophagogastric cancer were either treated, or their treatment 
closely supervised, by one of 3 endoscopists. Dr LA Loizou, Professor SG Bown 
and the author. The treatment of all patients enroled into studies since November 
1989 was performed or closely supervised by the author or Professor Bown.

Endoluminal ultrasound examinations were performed with the assistence of a 
radiologist (Dr B Lees or Dr J Glover). The probe was passed by the author on 
90% of occasions.

All the studies except the pilot study of laser and radiotherapy for oesophageal 
cancer were conceived, organised and conducted by the author and Professor 
Bown. The pilot study refeired to was set up by Dr LA Loizou who entered most of 
the patients. Many follow up procedures were performed by the author as was data 
collection and analysis.

While the economic evaluation of laser versus laser and external beam radiotherapy 
was performed by the author many of the costings for procedures had already been 
calculated by Dr M Sculpher of the health economics research group at Brunei 
University.
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Abstract
Laser therapy offers rapid relief of dysphagia 
for patients with cancers of the oesophagus and 
gastric cardia but repeat treatments are 
required approximately every five weeks to 
maintain good swallowing. To try to prolong 
the treatment interval, 22 elderly patients were 
given additional external beam radiotherapy. 
Nine had squamous cell carcinoma and 13 
adenocarcinoma: five had documented méta­
stasés. Six received 40 Gy and 16,30 Gy in 10- 
20 fractions. A ‘check’ endoscopy was per­
formed three weeks after external beam radio­
therapy. Dysphagia was graded from 0-4 
(0=normal; 4 = dysphagia for liquids). The 
median dysphagia grade improved from 3 to 1 
after laser treatment. This improvement was 
maintained in the 30 Gy group but there was a 
noticeable deterioration in three of those who 
had received the higher radiation dose. A 
lifelong dysphagia grade of 2 or better was 
enjoyed by 14 of 16 patients in the 30 Gy group 
but only two of six in the 40 Gy group. The 
dysphagia controlled interval was 9 weeks 
(median) after check endoscopy and sub­
sequent endoscopic procedures were required 
every 13 weeks to maintain good swallowing. 
There were no endoscopy related complica­
tions. Combined treatment is a promising 
approach for reducing the frequency of endo­
scopic treatments. The 30 Gy dose seems more 
appropriate and may prolong survival. A ran­
domised study to test these conclusions is in 
progress.
(Gw 1992; 33: 1597-1601)'

Carcinomas of the oesophagus and gastric cardia 
become symptomatic late in their natural history 
and commonly occur in the elderly who are unfit 
for surgery. Consequently, around 60% of these 
patients are deemed unsuitable for a curative 
attempt with surgery or radical radiotherapy at 
presentation.' There are now many treatments 
available for palliation of this difficult condition. 
Laser treatment offers rapid and effective relief 
of dysphagia, it can be performed as an out­
patient procedure, it does not have systemic 
effects, and serious complications occur in only 
about 1% of procedures. However, one major 
drawback of laser is the need for repeat treat­
ments every five weeks or so in most patients to 
maintain good sw allow ing.A lthough laser is 
effective at tumour debulking, disease remains in 
the oesophageal wall and beyond the lumen in 
local nodes and thus tumour regrowth occurs 
fairly rapidly. Radiotherapy, however, has the 
potential for treating all the oesophageal tumour 
and the local regional draining sites^ and, thus, 
should be complimentary to laser. Further

clinical data to support this argument have been 
outlined in a recent review."

External beam radiotherapy alone relieves dys­
phagia slowly, often taking several weeks for 
maximal effect.' A recent study of palliative 
radiotherapy” suggested that patients with rela­
tively good swallowing enjoy improved survival 
over those who swallow poorly at presentation. 
There is, thus, both theoretical and clinical 
evidence to support the view that a patient whose 
swallowing has been improved by laser 
recanalisation should benefit further from radio­
therapy. There has, however, been only one 
report’ to date in which the combination of laser 
and radiotherapy has been studied and intra­
luminal rather than external beam radiotherapy 
was used. Intraluminal radiotherapy (brachy­
therapy) causes superficial damage to the tumour 
as there is a rapid fall off in dose with distance 
from the source and it is not as effective in terms 
of irradiating the whole tumour as external beam 
treatment. The authors did, however, report 
benefit in terms of a prolonged ‘dysphagia free 
interval’ with additional brachytherapy in 
patients with squamous cell oesophageal cancers 
recanalised with laser. The present study was 
initiated to determine if palliative external beam 
radiotherapy, a more widely available and prac­
tical technique, reduces the need for frequent 
follow up procedures after laser treatment alone. 
All patients with a technically satisfactory result 
and who could swallow fluids or better after laser 
treatment were considered for additional radio­
therapy.

Methods

P A T IE N T  S E L E C T IO N

The laser unit at University College Hospital acts 
as a tertiary referral centre for patients suffering 
from malignant dysphagia who are considered 
unsuitable for surgery. A smaller number of 
patients treated with laser (around 20%) present 
directly to the hospital. Patients recruited into 
this study were initially seen by us between 
September 1988 and June 1989. Patients with 
predominantly exophytic carcinomas of the 
oesophagus and gastric cardia thought suitable 
for laser treatment were eligible for the study. All 
patients recruited were deemed inoperable either 
because of advanced disease or because they 
presented an unacceptable anaesthetic risk. Five 
patients had documented metastatic disease, five 
had advanced local disease detected at computed 
tomography, and three had undergone laparo­
tomy and their tumours could not be resected. A 
further nine were considered unsuitable for 
surgery because of age or general debility, or 
both. Patients with a good technical result from
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TABLE 1 Demographic patient data

T ota l no 22
M ale/fem ale 15/7
M ean (SD ) age (years) 68 (1 1 )
S quam ous call ca rcinom a/adenocarcinom a 9/13 
C ardia/thoracic  15/6(1 anastom otic)
M ean (SD ) tu m o u r length  (cm ) 7 (3 )
M étastasés 5
Inoperab le  -  C T  o r at L aparo tom y 8
M edically unfit 9

C T =  computed tomogram.

laser treatment who swallow fluids, or better, 
were assessed for radiotherapy by a consultant 
radiotherapist (JST) before trial entry. Those 
who had had previous radiotherapy were 
excluded. All patients had either squamous cell 
carcinoma of the oesophagus or adenocarcinoma 
of the cardia. Patients with malignancy arising in 
organs other than the oesophagus and that caused 
dysphagia by direct invasion or metastatic spread 
were excluded. Full demographic data are given 
in Table I.

E th ica l aspects
All patients were told about the nature of the 
study. Formal ethical committee approval was 
not considered necessary as both treatments are 
well established therapies for oesophageal cancer 
and all patients entered into the study were 
treated identically (no randomisation).

E N D O S C O P IC  T E C H N IQ U E

The laser technique has been published in detail 
elsewhere.” Treatment was performed under 
sedation with diazemuls/pethidine using an 
Olympus IT  20 endoscope (KeyMed Ltd, 
Southend, UK). A flexilase Nd: YAG laser 
(Living Technology, Glasgow) was used in con­
junction with a delivery system comprising a 
0 4 mm quartz fibre contained in a 2 2 mm 
Teflon catheter. The distal end of the fibre, 
which protrudes beyond the tip of the endoscope 
during treatment, is protected by a metal tip that 
allows a coaxial stream of gas to be passed around 
the fibre to cool the tip and clear the target of 
blood and debris. Venting of gas was achieved by 
means of a tube attached via a three way tap to the 
working channel of the endoscope. The gas was 
vented through an underwater drain to remove 
debris and then out of the endoscopy room 
through a specially designed extractor fan. It is 
usual practice to begin laser treatment at the 
distal end of the tumour and proceed proximally 
as laser induced swelling may prevent passage of 
the scope. In cases where the tumour could not 
be negotiated with the endoscope, a guide wire 
was passed and the oesophagus was dilated to 
18 mm with Celestin dilators. Polypoid areas 
were vaporised shaving them back to within

TABLE II Dysphagia controlled interval ( D C  I  ) ( weeks ) after ‘check ’ endoscopy for all 
patients and broken down according to history

Squamous cell 
carcinomas Adenocarcinomas A ll  patients

All pa tien ts (m edian  (range)) 
30 Gy dose g roup  only 
H istorical ‘laser on ly ’ contro ls

1 7 (1 -1 7 0 ) 
20 (3-170) 

5

9 (2 -2 6 )
11(2-23)

5

9 (1 -1 7 0 )  
13 (2-170)

5

2-3 mm of the oesophageal wall. Raised fiat areas 
of tumour were coagulated and left to slough off 
(within a few days of treatment). Patients under­
went laser sessions as appropriate to destroy 
intraluminal tumour and restore oesophageal 
patency before consideration for radiotherapy.

R A D IO T H E R A P Y

All patients were irradiated using supervoltage 
teletherapy (cobalt 60). The target volume was 
determined by the length of tumour with a 5 cm 
margin at the upper and lower border of the 
tumour and a 3 cm margin circumferentially. 
The treatment was delivered by anterior and 
posterior opposed fields in all cases. In the early 
part of the study patients were initially given 
20 Gy in five or 10 fractions and six patients who 
had tolerated this dose well were given a further 
20 Gy dose either immediately or four to six 
weeks later (total dose 40 Gy). It soon became 
apparent that most of these patients could not 
tolerate this total dose and subsequent patients 
all received 30 Gy in 10 fractions. Twenty 
patients had to stay in hospital for treatment. 
This increased the median lifetime total hospital 
stay to 21 days in comparison with historical 
inpatient times of around 14 days for laser only.

F O L L O W  U P

All patients underwent follow up endoscopy 
three weeks after completing of radiotherapy 
(check endoscopy). Endoscopic findings were 
recorded as at the initial endoscopy, and further 
laser treatment was applied only to polypoid 
tumour. All patients were subsequently con­
tacted monthly by the research sister (ST) to 
assess progress and the necessity for further 
treatment. The dysphagia score was recorded 
according to the scale previously used by us 
(O=normal; l=m ost solids; 2 = semi-solids; 
3 = liquids only; 4 = difficulty with liquids). 
Patients whose dysphagia grade deteriorated by 
one or more points or who felt that their swallow­
ing had deteriorated significantly were re- 
endoscoped for assessment and further therapy 
as appropriate.

Results

D Y S PH A G IA  G R A D ES

The median dysphagia grade for all patients 
before laser treatment was 3 (liquids only) and 
this improved to a median of 1 (most solids) after 
laser treatment. The spectrum of dysphagia at 
presentation was very similar in patients treated 
with radiotherapy at the 30 Gy and 40 Gy dosage 
levels. After radiotherapy there was very little 
change in the dysphagia grades in the group 
treated with 30 Gy but three of the six receiving 
40 Gy showed a noticeable deterioration and 
could swallow only fluids until their death. If a 
mean dysphagia grade of 2 (semi-solid diet) for 
the duration of each patient’s survival is regarded 
as a success, 14 of 16 in the 30 Gy group and two 
of six in the 40 Gy group enjoyed a successful 
outcome. This difference is significant at the 5% 
level (y; test).
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TABLE II I  Survival data according to subgroup

Laser +30 G y Laser + 40 Gy Laser only

Patient no 16 6 43
.Median (range) survival (weeks) 44 (8-170*) 19(7 -73) 22 (4-117)
1 year survivors 5/16 (30%) 1/6(16% ) 5/43(12% )

* One patient still alive at 170 weeks ( see text).

months, and 14 months after start of treatment). 
All swallowed well with tubes (dysphagia grade 
2). Two survived several more months but the 
third died a few weeks after intubation. All but 
one of the patients have died at the time of 
writing. None died of aspiration, all gradually 
weakened with cancer cachexia or the effects of 
metastatic disease, or both.

Figure I: Survival curves, 
laser (Y A G ) +30 Gy 
radiotherapy and historical 
laser only controls.

Three patients entered into this study were 
swallowing only fluids after initial laser 
recanalisation. One received the higher radio­
therapy dose. Although radiotherapy was 
tolerated well by two of them, swallowing did not 
improve with treatment. One was eventually 
intubated and the other two enjoyed only short 
survival (eight and nine weeks respectively).

D Y SPH A G IA  C O N T R O L L E D  IN T E R V A L  A N D N E C E S­

SIT Y  FO R  R E P E A T  E N D O S C O P Y  

The dysphagia controlled interval for the 
purpose of this study was the time between the 
‘check’ endoscopy and the next follow up endo­
scopy, performed when the patient complained 
of further deterioration of swallowing, or to 
death if the patient never required another 
endoscopy. The figures for all patients broken 
down according to histology and radiotherapy 
dosage are shown in Table II and data from 
historical laser only patients’ are also given. 
Overall, patients treated with radiotherapy have 
a dysphagia controlled interval of 9 weeks 
(median) and for patients receiving the 30 Gy 
dose this is slightly longer (11 weeks). The 
dysphagia controlled interval was even longer 
(median 17 weeks) in patients with squamous 
cell carcinomas, although numbers are small.

Eleven patients required no further treatment 
after check endoscopy (one is still alive) and the 
median survival in this group was 9 weeks. 
Considering all those who required further endo­
scopic treatment after the check endoscopy, the 
median interval between follow up procedures 
required was 13 weeks (range 4-67). Eight 
patients required dilatation at check endoscopy 
but only three of these had fibrous strictures 
only, the rest having regrowth of tumour as well. 
Overall, 13 patients required further endoscopic 
treatment for tumour after radiotherapy. Three 
patients who developed severe dysphagia from 
extrinsic strictures were intubated (at 5 weeks, 5

SU RV IV A L

This study was not set up to assess survival but it 
became apparent that patients in the 30 Gy group 
were doing well and it was decided to examine 
survival data in detail. Table III shows the crude 
survival data from presentation for each group 
receiving radiotherapy and for historical laser 
only controls, again taken from our earlier 
study.- These data give the impression of 
improved survival in the 30 Gy group and 
therefore survival curves were plotted (Figs 1 and 
2). These curves were analysed using the log rank 
test and this shows a significantly (p<0 025) 
prolonged survival in the group receiving the 30 
Gy dose compared with historical controls. As 
the study was not randomised it could reasonably 
be argued that this difference is at least partly due 
to differences in selection. There was no statis­
tical difference between the groups receiving 
different doses of radiotherapy, although the 
survival of patients receiving 40 Gy is generally 
shorter. One patient in the 30 Gy group is still 
alive. She is a 78 year old who presented with a 3 
cm squamous cell cancer and has remained well 
for 170 weeks with entirely normal swallowing 
since treatment at three laser sessions followed by 
the radiotherapy.

C O M P L IC A T IO N S

No perforations were experienced in this group 
of patients. Mild nausea, lethargy, and odony- 
phagia were common during radiotherapy but 
usually did not amount to more than a minor 
irritation for most patients. Radiotherapy was 
poorly tolerated in three of the six patients who 
received the higher radiotherapy dose. They 
never really recovered after radiation, most did 
not swallow well and succumbed fairly rapidly 
from cachexia. Only two of the 16 who 
received the 30 Gy dose had more than minor 
symptoms. One of these succumbed early with 
poor swallowing but the other recovered and 
eventually died swallowing well 24 weeks after 
treatment.

Fibrous strictures were identified in three 
patients at the ‘check’ endoscopy and another 
five had fibrous narrowing as well as further 
luminal tumour growth. Two of those with 
fibrous strictures required no further treatment 
after dilatation at the ‘check’ procedure and the 
third needed dilations every 9 weeks for a year.

Discussion
* Ther e are many techniques available for the 

» ♦ ♦ » ♦ ♦ ♦ ♦ ♦ ♦ ♦ » ♦  palliation of patients with cancer of the oeso­
phagus and gastric cardia. In addition to the Nd 
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intracavitary radiotherapy (brachytherapy). The 
important parameters to consider in assessing 
these techniques are the quality of swallowing 
achieved, which is well reflected in the overall 
quality of lifê  ̂  and the price paid to achieve that 
quality (number of endoscopies, time in hospital 
for procedures, procedure related complica­
tions). Intubation, while offering rapid relief, 
does not allow many patients to take solids.^ In 
addition, there is a higher risk of procedure 
related perforation than with laser (13% v  2% for 
laser in a series at this unit^. Potentially serious 
long term complications of tube are reported in 
all series and comprise tube displacement (3- 
19%), overgrowth (2-7%), and late perforation 
(0-7%).^^" '’ Brachytherapy*' looks promising 
but can cause severe oesophagitis and little data 
are yet available on the quality of palliation.

It is only recently that researchers have started 
to compare techniques in similar patient groups. 
A study from our unit comparing laser with 
intubation^ has given us a better idea of which 
patients are likely to benefit most in terms of 
quality of swallowing from each of these 
methods. Those patients who do well with laser 
achieve a quality of swallowing that is better than 
the best attainable by tube. The quality of 
swallowing achieved with a tube is much more 
consistent (semi-solid diet) but only a few 
patients can swallow any solids. The availability 
of two treatments can thus be used to maximise 
palliation in individual patients. In our unit it is 
now standard policy to intubate patients who fail 
to manage at least a semi-solid diet with laser 
therapy.

In order to improve further on the results using 
different techniques in sequence we have elected 
to combine treatments. This study was designed 
to give an indication of whether the theoretically 
attractive combination of laser and external beam 
radiotherapy is clinically useful and if so at what 
dose. More specifically, the hope was to combine 
the better palliation of dysphagia with laser with 
more prolonged relief normally achievable only 
with a tube. The results look promising, 
although 50% of patients require follow up 
procedures after the ‘check’ endoscopy the fre­
quency of these seems to be reduced quite 
dramatically in comparison to historical control 
data.

As these patients are receiving palliative treat­

ment, it is important not to be so aggressive that 
the side effects of radiotherapy detract signifi­
cantly from the benefit achieved with laser, either 
in terms of deterioration in general condition or 
dysphagia. The results indicate that the 30 Gy 
dose in 10 fractions is well tolerated in this 
patient group. Our limited experience of higher 
doses in this palliative setting is not favourable, 
although the numbers treated were small. Over­
all, the dysphagia controlled interval is pro­
longed and the subsequent necessity for follow 
up endoscopy is reduced, particularly for 
squamous cell cancers in comparison to historical 
control data. It is of interest that the brachy­
therapy study mentioned*' showed a prolonged 
‘dysphagia free’ interval but only for 
patients with squamous cell tumours. One 
concern of applying two treatments which can 
induce fibrosis was that we would have an 
unacceptable number of fibrous strictures but 
that was not the case. Only three patients came 
back with sole ‘fibrous’ narrowing at the check 
endoscopy. Overall, 13 patients required further 
laser for tumour after external beam radio­
therapy. This suggests that the radiotherapy may 
be slowing tumour regrowth rather than causing 
wholesale tumour necrosis.

The survival curves for the 30 Gy group and 43 
historical controls indicate the possibility of 
increased survival with external beam radio­
therapy. However, it is important to treat com­
parisons with historical data with caution in view 
of possible differences in patient selection.

The results of this pilot study are promising 
and indicate that a randomised study to evaluate 
the combination of laser and external beam 
radiotherapy at the 30 Gy dose in 10 fractions in a 
larger number of patients would be worthwhile. 
Such a study is already underway. In view of 
others’ experience* and our own with patients 
with dysphagia grade 3 who received radio­
therapy, we have elected to randomise only 
patients who are able to swallow a semi-solid diet, 
or better, after laser.

Other endoscopic techniques for relieving 
swallowing such as alcohol injection or BICAP 
probe have been shown effective in the palliation 
of malignant dysphagia."'^ It is likely that any 
benefit seen with radiotherapy in combination 
with laser would be mirrored for such techniques 
and appropriate studies with these combinations 
should be encouraged.
All authors were supported  by the D epartm ent o f H ealth  Special 
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Recanalization of tube overgrowth: a useful 
new indication for laser in palliation of 
malignant dysphagia
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London, United Kingdom

Overgrowth of an esophageal prosthesis by cancer is a late complication of 
insertion which presents a difficult management problem. We have treated 14 
such patients; 9 had Celestin tubes and 5 Atkinson tubes in situ for a median of 7 
months. The median patient age was 75 years; 3 had squamous cell carcinomas 
and 11 adenocarcinomas; 12 were at the lowest thoracic esophagus or cardia, 
and 2 were anastomotic. Eleven tubes were overgrown at the top, two at the 
bottom only, and one at both ends. Dysphagia was graded from 0 to 4 (0 = 
normal; 4 = dysphagia for liquids). All patients but one improved with treatment. 
The median pre-treatment grade was 4 (range, 2 to 4) and post-treatment was 2 
(0 to 3). This improvement was significant (p < 0.01 Wilcoxon-signed rank). Most 
patients required only one or two endoscopies. The median survival was 9 weeks 
from first laser session (range, 3 to 36 weeks). We feel these results justify laser 
treatment in most patients in whom cancer overgrowth causes blockage of an 
esophageal prosthesis. (Gastrointest Endosc 1992;38:165-169)

Esophageal prostheses are an effective and often 
lifelong method of relieving dysphagia in patien ts with 
cancers of the esophagus and  gastric cardia. The qual­
ity of swallowing is not always as good as after laser 
therapy, but we would advocate routine use of tubes 
in patients who have no t responded well to laser.^ 
M any units do not have access to laser facilities and 
m ost patients in the U nited  Kingdom are palliated by 
intubation as first line trea tm en t. Overall 15 to 50% 
of patients*"* suffer tube com plications or m alfunc­
tion. Perforation a t in tubation  occurs in up to 11% of 
patien ts and late perforation in up to 7%. Tube block­
age and migration are th e  m ost com mon late compli­
cations. Food bolus obstruction  can usually be cleared 
w ith ingestion of carbonated  fluids or of a small quan­
tity  of hydrogen peroxide diluted in water. If th is fails 
the tube can be cleared endoscopically. M igration 
occurs less frequently (3 to  19%) and  requires tube
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repositioning or replacem ent, although some of these 
patients may be better m anaged w ith laser treatm ent. 
Tube overgrowth occurs in a sm all but significant 
number of patients and  is often difficult to deal with. 
The incidence of tube overgrowth varies between se­
ries but m ost authors docum ent such cases. Ogilvie et 
al.^ recorded 7 cases in 118 patien ts (6%) but Gasparri 
et ah'* described only 5 cases in 248 in tubated patients 
(2%). In our own study of laser versus tube,* over­
growth was seen in 2 of 30 (7%) of those intubated. 
P atien ts usually p resen t w ith th is problem many 
m onths after intubation, and the value of further 
therapeutic measures has not been determined. We 
undertook this prospective study to  assess the value 
of laser therapy in th is group.

PATIENTS

We studied 14 patients with tube overgrowth seen in this 
unit between December 1986 and April 1991. Twelve pa­
tients had been intubated at other centers and two had 
overgrowth following intubation by us. Tube position had 
been documented endoscopically in all patients after inser­
tion. All patients were re-endoscoped when they developed 
overgrowth, and assessment of the tubes at that time con-
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Figure 1 .4 , This is a typical polypoid tumor overgrowing a Celestin tube in an 83-year-old man who presented with recurrent 
dysphagia 14 months after tube insertion for an adenocarcinoma of the cardia. B, This demonstrates the result following laser 
of the tumor shown in A. This tube was one of those shifted up (in this case by 5 cm) to entirely cover the overgrown area. A 
further overgrowth occurred and the patient required repeat laser treatment 20 weeks later but he survived a total of 36 weeks 
after the first laser treatment. He was swallowing a semi-solid diet for almost all that time.
Figure 2. Some overgrowths are not so easily recognized. This shows what may have been dismissed as a fold of normal 
mucosa or edematous swelling resulting from pressure necrosis. This appearance occurred above an Atkinson tut)e which had 
functioned well for 7 months for a 79-year-old woman with an adenocarcinoma at the cardia. The lesion could not be passed
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Figure 38.

firmed none of them had displaced. All patients with dis­
placed tubes were excluded.

The median patient age was 75 years (range, 46 to 90 
years); 11 were men and 3 were women. Eleven patients had

adenocarcinomas and three had squamous cell carcinomas. 
Twelve tumors were in the lower thoracic esophagus or 
cardia and two patients had anastomotic recurrences follow­
ing previous surgery. It is unusual for such patients to 
undergo a second resection in the United Kingdom. Ten 
patients were deemed unsuitable for surgery due to age and 
general condition and had been intubated endoscopically, 
two had been found to have inoperable tumor at laparotomy 
and a tube had been inserted during the operation (and 
sutured in place). Nine tubes were Celestin and five were 
Atkinson in design. All patients were well palliated imme­
diately following tube insertion; none were unable to manage 
a semi-solid diet.

The median time from intubation to referral with an 
overgrown tube was 7 months (range, 4 to 14 months). 
Eleven tubes were overgrown at the top, two at the bottom, 
and one at both ends. The median length of the tumor 
beyond the end of the tube was 3 cm (range, 2 to 5 cm).

TECHNIQUES

The laser technique has been published in detail else­
where.^ Overgrown areas are often polypoid and it is safe to 
vaporize nodules, shaving them back to within 2 to 3 mm of 
the esophageal wall. Raised flat areas of tumor can be 
coagulated and will slough within a few days of treatment. 
It is usual practice to commence laser treatment at the distal 
end of the tumor and proceed proximally as laser-induced 
swelling may prevent passage of the endoscope. Overgrown 
tubes cannot usually be negotiated with the endoscope, and 
thus treatment normally has to be started at the proximal 
end. This does not usually cause a problem as overgrown 
segments are short and following vaporization of nodules 
the scope will often pass through the stricture at the end of 
one session. Tubes overgrown at the bottom require a 
smaller caliber endoscope as the Olympus IT  20 endoscope 
(Key.Med Ltd., Southend, U.K.) normally used for laser 
treatment will not pass through either Atkinson or Celestin 
tubes. Angulation of the endoscope while confined within 
the tube is limited, and targeting can be more difficult than 
similar growths above the tube. In order to achieve the best 
lumen, some patients also underwent tube manipulation and 
one had a second tube inserted above the first; the details 
of this are given below. All tube manipulation was performed 
with an Atkinson introducer. This presented no problem for 
Atkinson tubes but as Celestin tubes have a slightly larger 
internal diameter it was necessary to wrap some micropore 
tape around the olive at the distal end of the inserter to 
allow enhanced grip on the tube. Even with this technique.

with the endoscope and had a hard consistency. It was treated, tentatively at first, with laser. As treatment progressed the fold 
was seen to be obviously neoplastic and a considerable amount of laser energy was applied (18,000 joules) to vaporize the 
wfiole area. We would stress that extreme care must be taken when treating such lesions. If there is doubt about the nature of 
such a lesion, it may be safer to resort to tube manipulation or replacement instead.
Figure 3. A, This shows the appearance of tumor overgrowing an Atkinson tube which had provided good palliation for 9 months 
in a 75-year-old man with an adenocarcinoma of the cardia. In this case, there is diffusely abnormal mucosa with a pinpoint 
lumen through the middle. S, This is the barium swallow before laser treatment in the patient whose tumor is shown in A.  There 
is a trickle of contrast passing through the stricture just above the top of the tube. The area around the lumen was vaporized to 
reveal obviously neoplastic tissue and this was shaved back with laser to reveal the tube as shown in C. C, Post-laser appearance 
of tube overgrowth shown in A.  This man could swallow nothing before laser treatment, but was discharged swallowing semi­
solids. His condition deteriorated fairly rapidly, but he was still able to swallow fluids when he died 8 weeks later.
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it was often not possible to grip these tubes sufficiently 
tightly from the inside, particularly if the tumor was very 
hard and the tube had been in position for several months. 
In these cases, greater force could be applied to pull a tube 
up if the plastic olive of the inserter was opened below the 
bottom of the tube. However, if this is done the endoscopist 
must be prepared to remove the tube, as on one occasion, in 
a patient with a displaced tube (not discussed in this series), 
the plastic olive jammed in the bottom of the tube and could 
not be separated.

All patients were assessed by an experienced research 
nurse (M. T. or S. T.) who graded dysphagia according to a 
scale we have used in previous studies' (0 = normal swallow­
ing, 1 = most solids, 2 = semi-solids, 3 = fluids only, 4 = 
difficulty with fluids). All patients were assessed before and 
directly following treatment while still in the hospital and 
subsequently by telephone. The mean dysphagia grade for 
each individual during follow-up was used in the analysis.

STATISTICS

Dysphagia data were assessed using the Wilcoxon-signed 
rank test for paired data.

RESULTS

T hree examples of tube overgrowth are  shown (Figs. 
1 to 3). The 11 patien ts w ith overgrowth a t  th e  top of 
the ir tubes only were all trea ted  with laser, b u t 3 also 
underw ent tube m anipulation using an  A tkinson in ­
troducer following laser. T he three tubes sh ifted  were 
moved up to completely cover the  overgrown area and  
further trea tm en t was only required in one (case 1). 
All 11 patien ts swallowed a semi-solid d ie t for m ost of 
their survival.

Two patients with tum or distal to  th e  tube only 
underw ent laser trea tm ent. One was lasered using an 
Olympus XQ 10 endoscope through th e  tube. A nother 
was palliated by shifting the  tube down w ith an  A tk in ­
son inserter to cover distal tumor; th is  uncovered 
tum or proximal to the tube, which was subsequently  
trea ted  successfully with laser.

One patien t presented w ith overgrowth a t  both ends 
of the  tube, 18 weeks after insertion of an  A tkinson 
tube which had allowed her to swallow sem i-solids. 
She had relatively little tum or a t the d is ta l end. T he 
tum or proximal to the tube was successfully trea ted  
on four occasions by laser over a period of 17 weeks 
during m ost of which tim e she m anaged a sem i-solid 
diet. She then developed an  extrinsic s tric tu re  which 
could not be safely treated w ith laser. T h is  was dilated  
and a short (9-cm) Celestin tube was p laced above 
w ith its bottom  end im pacted into th e  funnel a t  the  
top of the A tkinson tube. H er swallowing was sa tis ­
factory in th a t she managed a sem i-solid diet, b u t th is  
did no t represent any im provem ent o f h e r swallowing 
prior to referral with overgrowth. She died 6 weeks 
after the  second tube was inserted.

In all, only 4 patients of th e  14 stud ied  were able to 
swallow fluids or better before trea tm en t, and  the  rest

could swallow noth ing  (thus, median dysphagia grade 
a t presentation was 4). All patien ts except one bene­
fited from im provem ent in swallowing of a t  least one 
dysphagia grade following trea tm en t, and  10 p a tien ts  
by 2 clear grades. T he m edian dysphagia grade for the 
survival period for each p a tien t was calculated as in a 
previous study,^ and  th is  ranged from 0 to  3 (the 
median for the  series was 2). The im provem ent in 
dysphagia was significant a t  the 1% level using 
the W ilcoxon-signed rank  test. Im provem ent was 
achieved w ith only one or two endoscopies in eight 
patients, although, in th e  others, up to  a m axim um  of 
five procedures were required. A m edian of one endos­
copy was required for each 4-week survival. T h e  m e­
dian survival period was 9 weeks (range, 3 to  36 
weeks). The cause of dea th  was cancer cachexia in 
m ost patients (11 of 14). A nother two p a tien ts  suffered 
recurrent aspiration  in  addition to  cancer cachexia 
which contributed to  th e  cause of death . One o f these 
had spinal chord com pression. One p a tien t died of a 
myocardial infarction and  was swallowing well. T o ta l 
hospital stay for endoscopic trea tm en t ranged from  3 
to  17 days (median, 5 days), although several pa tien ts  
were hospitalized for longer periods for social reasons 
or transferred  for hospice care. No perforations or 
other serious com plications were encountered.

DISCUSSION

Laser trea tm en t w ith  esophageal p rostheses in situ 
has been shown to be safe for m ost tubes. M ousseau- 
Barbin tubes can, however, ignite, and  if laser tr e a t­
m ent is essential we would recom m end carbon dioxide 
to cool the fiber tip  w hen trea ting  pa tien ts  w ith these 
tubes.® We have trea ted  several pa tien ts  w ith such 
tubes which have displaced, and to date have had no 
problems. A tkinson an d  Celestin tubes do no t ignite, 
and it is quite safe to  use air for cooling in patien ts 
with such tubes in situ.

Ethanol-induced tu m o r necrosis has been used to 
good effect in pallia tion  of inoperable esophageal ca n ­
cer,’ and other the rm al m ethods, such as th e  bipolar 
probe are also effective, although only recommended 
for circum ferential tumors.® These techniques ma> 
also be useful for overgrowth, bu t we do no t have 
experience with them . T h e  main advantage of laser is 
the ability to vaporize tissue, resulting in an  imm edi 
ate im provem ent in th e  lumen, which in tu rn  allows 
in stan t access to and th u s  trea tm en t of tum or beyonc 
the area first treated . T h is results in an immediate 
im provem ent in swallowing. I t is likely th a t  th e  othei 
techniques m entioned would also be effective in thk 
group of patients, b u t swallowing may only improve 
slowly as necrosed tissue takes a few days to  slough 
More trea tm en t sessions may also be required te 
achieve the same result. W e would, therefore, advocate 
the use of a Nd:YAG laser if available.
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It is only recently th a t we have attem pted  tube 
manipulation after laser trea tm en t. Shifting tubes 
which have been in position for several m onths require 
caution, as perforation is a definite risk. It is not 
possible to be certain  of the  d istance between the 
lower end of the tum or and  the bottom  of the tube, 
and so there is always a  risk of uncovering tum or a t 
the bottom end of the  tube which may be more difficult 
to laser.

We successfully shifted  tubes in four patients who 
had short overgrown areas. Despite th is , we feel th a t 
tube manipulation is inappropriate for most of these 
patients. This is because the  prognosis is such th a t 
laser alone will usually provide good palliation w ithout 
the necessity for m ultiple trea tm en ts, an d  w ithout the 
potential risks of tube m anipulation. Overgrown areas 
are usually too narrow  to  allow easy passage of the 
Atkinson inserter, and even in pa tien ts  where this is 
possible, it is likely th a t  tum or debulking with laser 
prior to m anipulation will reduce the  risk of perfora­
tion. Thus, an a ttem p t a t tube m anipulation will usu­
ally involve repeated procedures th a t  are difficult to 
justify in most cases.

There was one p a tien t who underw ent tube m anip­
ulation who could potentially  have benefited from 
insertion of a longer tube. He had an  overgrowth a t 
the bottom of the tube which was shifted down to 
reveal tumor a t the top end which was treated  with 
laser. He swallowed semi-solids after treatm ent.

Two of the patien ts in th is  series had  tubes inserted 
surgically, which were su tured  in place. This would 
have made proxim al shifting impossible (although 
downward displacem ent can still occur). I t is im por­
tan t tha t this inform ation is available to the endos­
copist treating tube overgrowth, as an  a ttem pt to shift 
such a tube proximally could be disastrous. It is now 
only rarely necessary for tubes to be inserted su r­
gically, as endoscopic techniques and equipm ent con­
tinue to improve. However, even if laparotomy is 
required, surgeons should be requested not to fix tubes 
with sutures as th is  severely lim its the  endoscopic 
options if com plications arise later.

These results confirm the safety of laser trea tm en t 
in patients with tubes in situ and validate an aggres­
sive treatm ent approach in m ost of these patients. 
The majority of those presenting w ith tube overgrowth 
have been well palliated for surprisingly long periods, 
and when the overgrown area is trea ted  with laser, 
swallowing is usually as good as th a t  prior to  over­
growth (usually dysphagia grade 2). T he overgrown 
segment is mostly a short (median length 3 cm in this 
series) proliferative narrowing, which is easily am e­
nable to laser treatm ent, and these results are usually 
achieved with one or two procedures.
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Abstract
Laser palliation for advanced rectal or recto­
sigmoid cancer requires repeat treatments 
every four to six weeks. Thirteen patients 
(seven men, six women) age range 65-91 
(median 81) received additional external beam 
radiotherapy in an attempt to reduce the fre­
quency of laser treatments required. After 
successful laser recanalisation, patients were 
treated with a dose of 30-55 Gy in 10-20 
fractions. Bowel symptoms were well con­
trolled for prolonged periods in 11 patients 
(85%) and further laser procedures were only 
required every 19 weeks median (range 6-53 
weeks). The laser energy required after radio­
therapy was only 800 J/month (median). 
Survival was 14 months (median, range 2*5-20 
months) for the seven patients who have died. 
Seven patients received laser treatment only 
for three months or more (median 14 weeks, 
range 13-39). In this group control of symptoms 
required procedures every four weeks 
(median) before radiotherapy and 20 weeks 
(median) afterwards. The laser energy required 
before radiotherapy was 15000 J/month and 
2000 J/month afterwards (Wilcoxon rank sum 
test, p<0 01 for both). Radiotherapy was well 
tolerated in all but one patient. Three patients 
developed strictures after radiotherapy but all 
were dealt with endoscopically. There were no 
complications solely due to endoscopic 
procedures. Additional radiotherapy enhances 
laser palliation for inoperable rectal or recto­
sigmoid cancer.
(Gut 1993; 34:958-962)

The treatment of choice for rectal and recto­
sigmoid cancer is complete surgical resection. 
Unfortunately many patients present with 
tumours too extensive to resect or they are unfit 
for such surgery. The proportion of patients in 
this group varies between studies but is over 
10%.'^ A further group with anastomotic 
recurrences are often unsuitable for further 
surgery. Palliative resection carries a high 
morbidity and a mortality of 10-30%.'^ The 
survival after palliative surgery is limited; one 
study^ found a median survival of only eight and 
14-16 months in such patients with and without 
liver métastasés. A recent review^ advises that 
surgeons should treat surgically incurable 
patients with local methods only, which are both 
cost effective and carry a low morbidity and 
mortality. Nd Y AG laser treatment for inoperable 
rectal and rectosigmoid cancer offers good 
palliation.^’ Troublesome symptoms such as 
bleeding, discharge, tenesmus, and constipation

(due to partial obstruction) can be controlled in 
most patients with minimal morbidity. One 
study'® reported less satisfactory results although 
these may be at least partly explained because 
patients were not brought back as often for 
follow up treatments as in other studies. Repeat 
sessions every four to six weeks are required for 
good control of symptoms. This is not surprising 
as the Nd Y AG laser is only capable of safely 
treating intraluminal tumours. Treatment 
debulks the tumour and has an immediate 
beneficial effect on bleeding and discharge but 
disease is left in the rectal wall and beyond the 
lumen in local nodes so tumour regrowth occurs 
fairly rapidly. Radiotherapy, however, has the 
potential for treating the entire tumour and local 
regional draining sites and thus should be 
complementary." It has an established record in 
the treatment of rectal cancer and is commonly 
used as adjuvant treatment after operation for 
Dukes B and C cancers. The risk of local 
recurrence in this setting is reduced and a 
randomised MRC trial looking at survival is 
presently in progress.'^ Results from the first 
major series of patients treated by radiotherapy 
alone for rectal cancer were pubUshed in 1956.'^ 
Symptomatic palliation was achieved in most 
patients but complications were common. Half 
of the patients required colostomies either due to 
obstructive symptoms before radiotherapy or 
from radiation induced fibrosis. Since that time 
there have been several studies with more 
modern radiotherapy techniques and fractiona­
tion to minimise complications and maximise 
symptom control for advanced cancers.""'® 
Although symptoms can be controlled in most 
patients it takes several weeks for maximal effect 
and prolonged relief requires higher radiation 
dose regimes. These carry a higher risk of 
complications such as radiation swelling or 
fibrosis, which can in turn lead to obstruction 
and may even require permanent colostomy. By 
laser treatment and radiotherapy we aimed to 
achieve the benefits of both while minimising 
complications. Laser treatment can offer rapid 
relief of rectal discharge and obstructive symp­
toms, which should reduce the risk of obstruc­
tion from radiation induced swelling or fibrosis. 
Radiotherapy often relieves pain that is untreat- 
able with laser, and may give better long term 
control so that repeat laser procedures are 
required less often. A recent pilot study with 
combined laser treatment and radiotherapy in 
oesophageal cancer'^ produced promising 
results. Here we present the results of a pros­
pective pilot study of combination laser and 
radiotherapy for palliation of advanced rectal 
cancer.
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Flow chart: all referrals with 
rectosigmoid neoplasia.

Patient and methods

P A T IE N T  S E L E C T IO N

Forty seven patients with rectal and recto­
sigmoid tumours referred for laser treatment 
during an 18 month period between February 
1990 and August 1991 were considered for 
inclusion in this study. All patients had been 
considered unsuitable for surgery either due to 
incurable disease (documented distal métastasés 
or advanced locoregional disease), or high 
surgical risk such as advanced age or severe 
cardiorespiratory disease; 80% were tertiary 
referrals. The figure gives a detailed breakdown 
of patients included and excluded from the 
study.

After further assessment six patients were 
considered to be inappropriate referrals and were 
returned for surgery (two total obstruction, one 
tumour invading anus, three fit for surgery and 
resectable by anterior resection). A further eight 
patients with villous adenomas but no evidence 
of malignant change were deemed unsuitable for 
the study and were given laser treatment only.

Of 32 patients with proved cancer given laser 
treatment 12 (38%) were entered into the study. 
Reasons for exclusion in this group were large 
liver métastasés (seven), carcinoma but con­
sidered unfit for radiotherapy (seven, including 
two sigmoid lesions), refusal of radiotherapy 
(three), previous radiotherapy (one), recto­

12 Patients 1 Patient

Laser only 
(8 patients)

Surgery  
(6 patients)

Métastasés 
(3 patients)

Other exclusions 
(3 patients)

Villous adenoma  
(9 patients)

Large liver 
métastasés 
(7 patients)

Unfit for 
radiotherapy 
(7 patients)

Refused 
radiotherapy  
(3 patients)

Unresectable at 
laparotomy  
(2 patients)

Adenocarcinoma  
treated with laser 

(32 patients)

Laser plus 
radiotherapy trial 

(13 patients)

Rectosigmoid neoplasia 
(47 patients)

High surgical risk 
(8 patients)

2 patients also with 
advanced local disease

3 patients also with  
recurrence after prior

surgery

vaginal fistula (one), unable to pass stricture 
(thus radiotherapy likely to induce obstruction) 
(one). Thirteen patients (seven men, six women) 
age range 65-91 (median 81) were considered 
suitable for radiotherapy by the radiotherapist 
(JST) after a good initial laser result. All these 
patients had presented with rectal discharge or 
bleeding, nine also had diarrhoea and two had 
obstructive symptoms. Two also had tenesmus.

Eleven of these patients had rectal or recto­
sigmoid adenocarcinoma (including one with 
cancerous change in a villous adenoma), one had 
direct rectal invasion from cervical cancer, and 
one an extensive villous adenoma (with no 
documented focus of adenocarcinoma). Eleven 
were considered unfit for surgery including three 
with métastasés and three recurrences after 
surgery, two of whom had rectal stump recur­
rences after abdominoperineal resections. The 
other two tumours were unresectable at laparo­
tomy. The tumour length was 2-14 cm (median 
5 cm) and the lower margin of the tumour was at 
0-14 cm (median 6 cm) from the anal verge. At 
least six patients with lesions less than 7 cm from 
the anal margin would have required permanent 
colostomy if palliative resection had been carried 
out. Eight patients had circumferential lesions 
(C3) and five had Vs-Vi circumferential lesions 
(C2).

E N D O SC O PIC  T E C H N IQ U E

Whenever possible treatments were performed 
on an outpatient basis. A sodium phosphate 
enema is usually adequate preparation for recto­
sigmoid lesions; more proximal lesions required 
rectal washout or occasionally full bowel 
preparation. The technique is as for treating 
oesophageal cancers and has been published 
previously.’

R A D IO T H ER A PY

All patients were irradiated by supervoltage 
teletherapy (cobalt 60). The target volume was 
generally determined by computed tomography 
scanning and, if necessary, barium studies and 
treatment was delivered with anterior and 
posterior opposed fields in all cases. Dosage was 
decided on the basis of the patient’s general 
condition, more radical regimes being offered to 
the younger and fitter patients. Ten received a 
dose of 30 Gy in 10 fractions and one patient was 
retreated with the same dose when rectal dis­
charge recurred after nine months. One patient 
received 40 Gy in 20 fractions and a further two 
patients received doses of 50 and 55 Gy in 20 
fractions. All treatments were given on consecu­
tive days (weekends excepted).

P A T IE N T  FO L LO W  U P  AND EV A LU A TIO N  

Ten patients underwent check sigmoidoscopy 
three to six weeks after radiotherapy was com­
pleted. Response to radiotherapy was assessed 
and further laser treatment performed if a viable 
tumour was identified. Three patients did not 
return for a check as they were free of symptoms. 
Patients with little or no residual intraluminal 
tumour and a good lumen (implying minimal
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risk of obstruction) were not given a further 
follow up appointment. Those with tumour 
regrowth requiring laser energy of around 5000 J 
or more and those with a stricture that would not 
immediately allow passage of an endoscope were 
given a follow up appointment at four to six 
weeks for repeat laser endoscopy. This was 
essential because if there is a possibility of 
obstruction developing it is inappropriate in this 
patient group to wait for symptoms to develop. 
Inevitably, follow up appointments were given 
to some extent on a subjective basis according to 
the laser endoscopist’s previous experience. As 
all these procedures were carried out by two 
endoscopists (1RS and SGB) we do not consider 
that this led to significant bias. All patients were 
subsequently contacted monthly by the research 
nurse (ST) to document progress and assess the 
necessity for further treatment. Patients were 
evaluated according to endoscopic result, early 
and late functional success, necessity for repeat 
endoscopic treatment, and dose rate of laser 
energy required to control intraluminal tumour 
(averaged laser energy per month).

S T A T IS T IC A L  M E T H O D S

Paired data for laser energy per month required 
and for frequency of endoscopic treatment 
before and after radiotherapy were analysed with 
the Wilcoxon signed rank test.

Results
Table I gives a summary of the results for 
endoscopic and symptomatic success.

E N D O S C O P IC  DATA

All patients seen for check endoscopy had good 
control of symptoms at that time. Eight had 
minimal or no tumour present at endoscopy and 
the endoscope passed through the stricture with 
no difficulty. (None of these patients required 
more that 2000 J laser treatment at this time.) In 
this group further procedures were performed 
when recurrent symptoms occurred (median 
every 20 weeks, range 6-42 weeks). The remain­
ing two patients had tight strictures with obvious 
tumour shrinkage. The stricture was clearly 
infiltrated with tumour in both these patients 
and further laser therapy was required in order 
to pass the endoscope above the level of the 
stricture. These two required regular follow up 
to prevent them obstructing. They had pro­
cedures on average every 10 weeks for a follow up 
of 15 and 16 months to death. (One with liver 
métastasés and one tumour cachexia).

Three patients declined to come for a check 
endoscopy immediately after radiotherapy as 
they had no bowel symptoms. Two of them 
never required further endoscopy as their local 
bowel symptoms remained well controlled 
(survival 2-5 and 14 months). The third, a 69 
year old patient with an inoperable rectosigmoid 
cancer, underwent further laser treatment 10 
months after radiotherapy when she developed 
recurrent rectal discharge. This was controlled 
with 5000 J laser energy after which the patient 
had no further rectal symptoms to death six 
months later. (She did, however, also have 
some chemotherapy the details of which are 
unknown).

TABLE I Endoscopic and symptom results

C 2 tumour
(n = 5 )

C 3 tumour
(n = 8 ) A l l  tumours

E ndoscop ic  resu lt at check

Early  functional success 
L ate  fu nctional success

3 Good 
2 N o  check

5/5
5/5(100% )

5G o o d  
2 S tric tu res  
1 N o  check* 
8/8
6/8 (75% )

8 Good
2 S tric tu res
3 N o  check  

13/13
11/13(85% )

‘ T h is  pa tien t benefited  from  late fu nctional success.

TABLE I I  Treatment interval data in weeks before and after radiotherapy

Treatment 
invervals in weeks 
(C 2 tumours)

Treatment 
intervals in weeks 
(C 3 tumours)

Treatment intervals in 
weeks (all tumours)

P re -D X R T  (7 pa tien ts  follow ed u p  
for > 3  m o n th s  befo re  D X R T ) 

P o s t-D X R T  (7 pa tien ts  as above) 
P o s t-D X R T  p ro ced u re  in terval (all 

13 pa tien ts)

6 -8  (m ed ian  7)

20-41 (m ed ian  39) 
9 -1 4  (m ed ian  19)

3 -4  (m ed ian  4)

6 -5 3  (m ed ian  20) 
6 -5 3  (m ed ian  10)

3 -8*  (m ed ian  4)

6 -53*  (m ed ian  20) 
6 -5 3  (m ed ian  19)

* p < 0  0 1 , W ilcoxon signed  ran k  tex t. 
D X R T = D e e p  x  ray therapy .

TABLE I I I  Laser energy requirements before and after radiotherapy (excluding initial 
recanalisation)

Laser energy (C2  
tumours)
M edian (range)

Laser energy (C3  
tumours)
M edian (range)

Laser energy 
(all tumours) 
M edian (range)

J /m o n th  p re  D X R T  (7 p a tien ts  
follow ed u p  for > 3  m o n th s  p rio r  to 
D X R T )

J /m o n th  p o s t-D X R T  (7 p a tien ts  as 
above)

J /m o n th  p o s t-D X R T  (all 13 p a tien ts)

5000 
(2500-13  000)

500
(0-800)

0
(0-800)

22 000 
(5000-26  000)

3 500 
(0 -8000)

2 000 
(0 -8000)

15 000 
(2 500-26000)*

2 000 
(0-8000)*
800

(0-8000)

* p < 0 0 1 .

S Y M P T O M S

Laser treatment was considered to be successful 
if symptoms caused by intraluminal tumour 
were reduced to an extent that enabled the 
patient to lead a lifestyle appropriate to his or her 
age and general condition without constant con­
cern for bowel function. Initial laser treatment 
had been successful and bowel symptoms were 
well controlled for the first two months after 
radiotherapy in all patients. Long term success 
(to date or to death) was achieved in 11 of 13 
(85%) patients.

One long term symptomatic failure occurred 
in a demented 81 year old man who presented 
with obstructive symptoms and rectal discharge 
and was found to have a circumferential rectal 
lesion. He did well for a year before developing 
intermittent rectal incontinence. This may be at 
least partially related to his dementia as the 
tumour appeared well controlled endoscopically. 
He is alive and under follow up and surgery was 
not deemed appropriate due to his generally 
weak condition. The second failure occurred in 
a 77 year old man who presented with severe 
secretary diarrhoea (15 motions per day), 
hypokalaemia, hyponatraemia, and prerenal 
failure. He had a 14 cm circumferential villous 
adenoma but no focus of malignancy was detected 
on repeated biopsies. Surgical resection proved 
impossible after he had a cardiac arrest on the 
operating table. He underwent 11 laser proce­
dures before radiotherapy. Laser alone con­
trolled the discharge and fluid and electrolyte
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loss and the tumour length shrank from 14 cm to 
8 cm. Laser procedures were required, however, 
every four weeks. Initially symptoms were well 
controlled after radiotherapy but the mucus 
discharge became troublesome again after two 
months. The patient was reluctant to have 
further surgery but eventually agreed. The 
second procedure went smoothly (as the fluid 
and electrolyte problems remained controlled 
after laser and radiotherapy treatment), an 
abdominoperineal resection was performed and 
the patient remains well six months later. 
Histology of the surgical specimen showed no 
cancer.

T R E A T M E N T  R E Q U IR E M E N T S  

Whenever possible laser and radiotherapy were 
performed on an outpatient basis although many 
patients came from long distances so radio­
therapy had to be given as an inpatient. Days in 
hospital ranged from nil to 52 (median 20 days). 
Overall the number of laser treatments required 
ranged from zero to 20 (median five). The 
number before radiotherapy was one to nine 
(median two) and after radiotherapy nil to 11 
(median three). Table II shows the laser treat­
ment intervals required to control symptoms. 
The treatment intervals before radiotherapy are 
given for the patients who were followed up for 
three months or more while undergoing laser 
treatment. This period was chosen as we con­
sidered that it was the minimum required to 
obtain a good baseline for treatment frequency 
and laser energy requirements for good tumour 
control. The initial treatment intervals start from 
the time of completion of the initial recanalisa­
tion, whether this took one or more treatments. 
Some patients were brought back routinely four 
weeks after recanalisation and most four to eight 
weeks after radiotherapy. The routine checks 
distort the data to some extent but because 
checks were performed both before and after 
radiotherapy the bias is minimised. The figures 
show a dramatic increase in treatment interval 
from four weeks before treatment to 20 weeks 
after, the treatment interval for C2 tumours 
being longer than that for C3 (p<0 01). In terms 
of laser energy required to control symptoms 
(excluding initial recanalisation (Table III)) 
there was also a dramatic reduction in the figures 
per month required before and after radio­
therapy indicating a corresponding reduction in 
the regrowth rate of intraluminal tumour bulk
(p<0-01).

S U R V IV A L  A N D  C O M P L IC A T IO N S

To date 7 of 13 (54%) of the patients in this study 
have died; survival in this group was 2-5-20 
months (median 14 months). Six patients are still 
alive and have been undergoing treatment for 
5-5-24 months (median 15 months). No serious 
endoscopic complications occurred. Radio­
therapy was generally well tolerated. One patient 
suffered with transitory lethargy during treat­
ment, which may have been related to radio­
therapy. Three patients developed fibrous or 
neoplastic strictures after radiotherapy. All were 
dealt with endoscopically. One, in a 91 year old

woman with inoperable rectal cancer, was par­
ticularly tight and required follow up laser 
treatment every six weeks. She eventually died 
after 65 weeks of successful treatment, with 
severe cachexia and large bowel obstruction. At 
the end, her general condition was considered to 
be too poor to justify a defunctioning colostomy.

Discussion
Laser treatment is now established in many units 
for palliation of symptoms in patients with 
inoperable rectal cancer. It is effective in 80% 
and is a particularly gentle and safe treatment not 
requiring general anaesthesia and carries a low 
risk of serious complications.’ The problem of 
the need for frequent follow up procedures is, 
however, a major one as this is inconvenient and 
sometimes distressing for the patient. Laser 
treatment can be technically difficult, particu­
larly in patients in whom the endoscope will not 
pass the stricture. It usually takes longer than 
with oesophageal tumours and constitutes a 
considerable workload. This small pilot study 
shows promising results for the combination of 
laser and radiotherapy rectal and rectosigmoid 
cancer. The treatments should be complemen­
tary, laser treatment to give rapid relief of 
troublesome discharge and obstructive symp­
toms and radiotherapy to attack the entire 
tumour bulk, and this seems to be confirmed. 
Also, endoscopic treatment has the advantage of 
pre-emptying the obstruction that may result 
from radiotherapy. Both endoscopic and symp­
tomatic results were impressive.

Only two patients in this study failed to 
achieve long term functional success. The 
patient with a villous adenoma had a very 
extensive lesion which was initially 14 cm long 
and it was a notable success to control his 
troublesome rectal discharge at all. Even he had 
definite symptomatic and endoscopic benefit 
from additional radiotherapy and his general 
condition improved enough for him to under­
go successful surgery. The reduction in follow 
up procedures to one every 20 weeks or so for C2 
tumours and 10 weeks or so for C3 tumours is a 
useful improvement in follow up requirements.

The reduction in laser energy per month 
required for good symptom control is another 
indicator that suggests benefit from radio­
therapy. Only 12 of 32 patients referred with 
rectal or rectosigmoid cancer who received laser 
therapy during the 18 month period were 
entered into this study. We were reluctant to 
submit patients with very poor prognosis to a two 
week course of radiotherapy and the small pro­
portion entered reflects the extent of disease and 
poor general condition in this elderly group who 
are referred for laser treatment. The median 
survival of a year or more with symptoms 
controlled in most of those treated represents a 
very satisfactory outcome. Despite the develop­
ment of radiation strictures in three patients 
none required open surgery. All were controlled 
for long periods with endoscopic treatment 
although it is possible that obstruction contri­
buted to death in one patient.

There are several other treatments available 
for palliation of rectal and rectosigmoid cancer;
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these include electrocoagulation,” transanal 
resection,“ and cryotherapy/' They are all more 
aggressive than treatment with laser and carry 
a higher risk of complications and only cryo­
therapy can be performed without general anaes­
thesia. All of these treatments, however, suffer 
from the same inability to reach tumour outside 
the bowel wall. It is likely that a combination of 
these modalities with radiotherapy might also be 
complementary. To further clarify the benefit 
of the combination of topical techniques for 
tumour destruction and external beam radio­
therapy randomised studies are required.
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Cuffed esophageal prosthesis: a useful 
device in desperate situations in esophageal 
malignancy

Sixteen patients (three groups) underwent endoscopic intubation with cuffed 
Wilson-Cook esophageal endoprostheses. Group 1 comprised 10 patients with 
spontaneous esophago-respiratory fistulas due to malignancy. Six primaries were 
esophageal, three bronchial and one ovarian. One patient could not tolerate a 
cuffed tube. All other fistulas closed with intubation but two tubes displaced later. 
Seven patients managed a soft diet after intubation, but two liquids only. Median 
survival was 4 weeks (range, 0 to 9 weeks). Group 2 comprised three patients 
with large endoscopic instrumental tears. Two had definite perforations with 
extensive surgical emphysema. All had satisfactory contrast swallows the day 
after intubation and were started on semi-solid diets; median survival was 10 
weeks (one still alive). Group 3 included three patients with life-threatening 
arterial bleeding from cancers of the gastric cardia. No further bleeding occurred 
in any of the three after intubation and two survived for'extended periods (15 and 
26 weeks). Cuffed tubes are invaluable in these desperate situations and are 
worth considering for symptomatic relief even when prognosis is short. 
(Gastrointest Endosc 1992;38:669-675)

I. R. Sargeant, MD 
S. Thorpe, MD 

S. G. Bown, MD
London, United Kingdom

à

Following a favorable rep o rt u sin g  Ivalon sponge 
wrapped around  an  A tkinson tube for m alignant eso­
phago-respiratory fistulas,^ th e  “cuffed” tube was de­
signed exclusively for th is  pu rpose. These fistulas 
p resen t a difficult and d istressing  com plication of 
m ediastinal cancer which u n tre a te d , is rapidly fatal. 
P resen ta tion  is often acute an d  is m an ifested  by severe 
bouts of coughing when food or fluids are taken  by 
m outh and  by recurrent pu lm onary  infection  and col­
lapse. T here  have been case reports^"^ of satisfactory 
trea tm en t of fistulas w ith th e  cuffed  prostheses, bu t 
no more th a n  two patien ts are inc luded  in each.

At our laser center, we are p a llia tin g  150 new p a­
tien ts a year w ith esophageal can ce r and the  occa­
sional p a tie n t w ith d irect sp read  from  carcinom a of 
the bronchus or secondary cancer involving th e  esoph-
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agus. M ost of our patien ts (80%) are te rtia ry  referrals, 
and  th u s  one would expect a high level of com plicated 
or difficult cases. We firs t ob ta ined  cuffed W ilson- 
Cook esophageal endoprostheses (W illiam  Cook E u ­
rope Limited) in early 1990 an d  in  2 years since we 
have used them in the 16 cases described. T h is rep re­
sen ts 5.3% of all cases. T e n  (3.3%) had esophago- 
respiratory  fistulas which is in  the  sam e order (3 to 
5%) as reported in other series.^’  ̂ In  addition to tre a t­
m ent of this group of p a tien ts , we have found these 
tubes to  be invaluable in ce rta in  difficult, if no t des­
perate, situations in esophageal m alignancy w hich are 
described.

MATERIALS AND METHODS

The prosthesis (Fig. lA) is a standard Wilson-Cook sili­
cone rubber tube containing a metal coil with soft silicone 
rubber ends. The cuff is formed by a layer of foam rubber 
wrapped around the shaft of the tube which is surrounded 
by a thin sheath of silicone rubber. The foam inside the cuff 
will self-inflate if allowed. It is deflated immediately prior 
to insertion (Fig. IB) by means of a plastic cannula which 
inserts into the cuff and is attached to a 50-ml syringe.
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Figure 1. A, A 10.4-cm (shaft) Wilson-Cook cuffed tube with 
the cuff inflated is shown. B,  The same tube is shown with 
the cuff deflated ready for insertion.

When satisfactorily positioned with the fistula at the mid­
point of the cuff, the balloon can be inflated with air before 
the cannula is pulled out of the cuff prior to freeing of the 
tube from the introducer. The cuff will, however, self-inflate 
once the cannula is removed, and we have found that infla­
tion with a syringe is not really necessary (and may cause 
respiratory distress—see Results and Discussion). The soft 
foam contours the shape of the esophagus once in situ to a 
maximum diameter of 36 mm (deflated diameter of 23 mm). 
The tubes come in several lengths but the cuff is located at 
the top of the shaft and is positioned the same distance from 
the top of the tube (3 cm approximately) for all sizes. All 
tubes have a soft funnel at the proximal end which is 2.5- 
cm long and a distal funnel (to help stop upward displace­
ment) which is 2-cm long. The tubes are sold according to 
shaft length (4.4 to 16.4 cm in 2-cm increments) and thus 
the total tube length is 4.5 cm longer than this.

Patients are intubated under sedation using endoscopic 
and fluoroscopic control. Transcutaneous pO, monitoring is 
routine. The esophagus is usually dilated to 18 mm with 
Celestin dilators prior to tube insertion; some patients with 
fistulas do not have strictures, in which case dilation is not 
performed. We use an Atkinson introducer to place these 
tubes which grips them nicely and saves the expense of an 
additional Dumon-Gilliard introducer, which has been rec­
ommended for insertion. Extra care is required when endos- 
coping these patients as secretions and debris in the esoph­
agus can easily enter the airways and cause respiratory 
distress. It is important to suction such secretions with the 
endoscope before this occurs. It is also advisable to have 
sedation-reversing agents readily available should they be 
required. One patient developed acute respiratory distress 
shortly after intubation with a cuffed prosthesis which had 
to be removed. This can occur with conventional prostheses 
(particularly when used for tumors of the cervical esopha­
gus), but this may be more likely to happen with a cuffed 
tube as it is possible for the cuff to protrude through the 
fistula and obstruct the involved bronchus. It is thus impor­

tant that there is a coordinated team approach with appro­
priate equipment available to rapidly remove the tube if 
necessary.

RESULTS 

Group 1: esophago-respiratory fistula

All patien ts w ith fistulas are docum ented in  T able 
1; nine fistulas occurred in the thoracic and  one in  the 
cervical esophagus. All patien ts had difficulty  sw al­
lowing fluids prior to intubation. T en  p a tie n ts  w ith 
esophago-respiratory fistulas were .considered su itable 
for cuffed tubes. Seven fistulas were dem onstra ted  
radiographically, one of which (case 7) could n o t be 
seen a t endoscopy. T he other three (cases 3, 4, an d  6) 
were dem onstrated a t endoscopy only and cuffed  tubes 
were inserted a t the same procedure. Only one p a tie n t 
(case 9) had no t undergone radiotherapy or la ser tr e a t­
m ent prior to the developm ent of a fistula an d  th ree 
patients had received both.

Success was deemed as the abolition of coughing 
with swallowing, confirm ation of fistula closure w ith 
a contrast swallow and  the ability to take a so ft diet 
for the rem aining survival period. Using these  criteria , 
five cases were regarded as completely successful and 
five cases were only partially  successful. One o f  these 
partial successes was only achieved w ith a  s ta n d ard  
Celestin prosthesis as the patien t developed acute 
respiratory distress after cuff inflation and  th e  cuffed 
tube had to be removed. Two of these p a tien ts  who 
initially did well suffered a recurrence in sym ptom s 
from tube displacement, one. tube kept slipping despite 
two attem pts a t repositioning (case 4) and  th e  o ther 
patient suffered a perforation when the tube was re­
placed (case 2) and died. One patien t was only able to 
swallow fluids despite closure of the fistu la an d  a n ­
other died of bronchopneum onia (established p rio r to 
the procedure) 48 hours following the procedure after 
swallowing fluids only.

C ase r e p o r t A (e so p h a g e a l p r im a r y ) . A previously well 
61-year-old m an presented  with dysphagia an d  was 
found to have a squamous cell carcinom a a t  25 to  30 
cm from the incisors (m id-thoracic lesion). A C T  scan 
showed thickening of th e  esophageal wall on  th e  right 
anterolateral aspect from ju st below the level o f the 
sternoclavicular jo in ts to  the level of the ca rina . T he 
mass was contiguous w ith the posterior aspec t o f the 
trachea and the an terio r aspect of the ao rta  an d  was 
thus thought to be unresectable. He was re ferred  for 
radiotherapy and received a dose of 60 Gy in  20 
fractions over 4 weeks. Dysphagia im proved during 
this period enough to allow some solid food to  pass 
but after an additional m onth his swallowing de terio ­
rated again and he was referred for laser trea tm en t. 
Over the following 15 weeks swallowing was excellent 
with dilations and laser for a com bined in trin s ic / 
extrinsic stricture (three procedures). T h e  patien t
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Table 1.
Patients with fistulas

P atien t N ature H isto logy Sex Age
P rev iou s

radiotherapy
Previous laser

T u m or level 
from  in c i­

sors  
(cm )

F istu la
(cm )

Su ccess Su rviva l C om m en ts

1 E sophageal Sq uam ous M 61 Y es, 60 Gy Y es. 3 trea tm en ts 2 5 -3 0 25 Yes 9 /5 2 C ase report A
2 O varian A denocarcinom a F 62 Y es. 30 Gy Y es. 2 treatm en ts 2 5 -3 0 27 Partia l 4 /5 2 C ase rep ort B
3 E sop hagea l Sq uam ous M 48 Y es. 45 Gy N o 2 6 -4 0 38 Y es 3 /5 2 2 fis tu la s, p revious c e ­

le st in  tu be in e ffec ­
tive

4 E sop hageal Sq uam ous M 69 N o Y es. 3 trea tm en ts 2 3 -2 7 25 P artia l, 3 /5 2 6 /5 2 T u b e slip p ed  and  
could  n o t be rep osi­
tion ed

5 E sop hageal Sq uam ous F 49 Y es. 30 Gy Y es. 3 trea tm en ts 2 0 -2 5 21 P artia l 4 /5 2 O nly sw a llow in g  flu ids
6 E sop hagea l Sq uam ous F 81 Y es. 20 Gy N o 2 0 -2 8 25 Y es 1 3 /5 2 S ch izop h ren ic
7 B ron ch ia l A n ap lastic M 51 Y es. 20 Gy N o 3 0 -5 0 N o t seen Y es 2 /5 2 F istu la  o n ly  d em o n ­

stra ted  w ith  rad io l­
ogy

8 B ron ch ia l Sq uam ous M 57 Y es. 30 Gy N o 2 9 -3 5 30 N o 48 hr D ied  o f  b ron ch op n eu ­
m on ia  48 hr after  
procedure

9 B ron ch ia l N o n -sm a ll cell M 62 N o N o 2 3 -2 9 2 3 -2 9 Y es 6 /5 2
10 E sop hageal Sq uam ous F 57 Y es. 60 Gy N o 2 0 -2 5 20 Y es. w ith  C e lestin  tube 2 /5 2 H igh  fis tu la , respira-

tory d istress  
curfod tiibo

w ith



then developed coughing on swallowing liquids and 
was found to have an obvious fis tu la  a t  the  top end of 
the tum or a t  25 cm from th e  incisors. A 15-cm Celestin 
tube was placed through th e  s tr ic tu re  (top a t 19 cm) 
to cover the fistu la but u n fo rtu n a te ly  a co n tra s t swal­
low showed co n tra st was flooding around  the  tube and 
through the fistula. The C elestin  tube was removed 
and  a 10.4 cm  (shaft length) cuffed tube was inserted 
which closed the  fistula nicely. T h e  p a tie n t was able 
to drink  and  ea t some soft food. H e was discharged 
after 10 days and  lived a to ta l o f 9 weeks a fte r cuffed 
tube insertion  on a diet of so ft food.

C ase r e p o r t  B  (o u a r ia n  p r im a r y ) .  A 62-year-old 
woman w ith a 10-year h isto ry  o f ovarian  cancer with 
pulm onary and  m ediastinal involvem ent and  dys­
phagia for all bu t fluids was referred  for laser therapy. 
Following surgery she had rem ained  well for 7 years 
when she presen ted  w ith ch e s t m étastasés. She was 
treated  w ith chem otherapy, b u t la te r developed an 
obstructed righ t m ain b ronchus from  tum or in filtra ­
tion. This was trea ted  w ith laser and  in tra lum inal 
(iridium wire) radiotherapy an d  ex terna l beam  radio­
therapy to good effect. S ho rtly  a f te r  th is , som e diffi­
culty in swallowing was no ted  an d  a co n tra s t swallow 
showed some narrowing and  d is to rtio n  of th e  thoracic 
esophagus w hich was th o u g h t to  be due to  extrinsic 
tum or. It was however an ad d itio n a l 13 m on ths before 
dysphagia becam e an in trac tab le  problem . A t referral 
a polypoid growth was no ted  from  25 to  30 cm from 
the incisors. T h is was tre a te d  a t  two sessions with 
laser and swallowing im proved to  allow a sem i-solid 
diet. Two weeks after the  second  laser, the  p a tien t 
developed a fistula into th e  rig h t m ain bronchus in 
the upper p a r t of the tum or. A cuffed tube (10.4-cm 
shaft) was inserted  with th e  ce n te r  of the  cuff a t the 
level of the fistula. T here was an  im m ediate im prove­
m ent in chest sym ptom s a fte r  in tu b a tio n  and  the 
patien t was discharged a few days la te r  and  rem ained 
well on a so ft diet for 4 weeks. A t th a t  tim e she began 
to cough w hen taking liquids once again and  the tube 
was found to have displaced. In  addition  there  ap ­
peared to be extrinsic com pression of th e  esophagus 
below the tube and  we elected to  rem ove it  an d  replace 
it with a longer one. U n fo rtu n a te ly  an  esophageal 
perforation developed during  th is  p rocedure and  de­
spite a nicely placed l6 .4-cm  (shaft) tube and  full 
conservative trea tm en t the  p a tie n t died 24 hours later.

Group 2: esop h agea l perforation/tear

In the pas t we have elected  to  intubate such patien ts 
with conventional tubes b u t we believe cuffed tubes 
may allow a more rapid re-in troduction  of oral intake 
(Table 2).

C ase r e p o r t  C. An 80-year-old  woman was referred 
with a 1-m onth history o f  dysphagia for solids. At 
endoscopy she was found to  have a 4-cm m id-thoracic 
lesion which was subsequently  found to be a squam ous 
cell cancer. T he  stricture w as tig h t and the endoscope 
would no t cross. A wire w as passed and the stricture 
was dilated under fluoroscopy, initially w ith the small 
Celestin d ila to r (m axim um  diam eter 11 mm) and  then 
with the large Celestin d ila to r  (maximum diam eter 18 
mm). The large dilator was passed as far as it would 
go so th a t th e  stricture was fully dilated to 18 mm. In 
retrospect, th is  was too “aggressive” as following di­
lation the tum or was seen to  have split along its full 
length and  th e  pleural cav ity  could be seen. T he p a ­
tien t rapidly developed subcutaneous em physem a and 
a cuffed tube was in se rted  across the perforation. 
Intravenous antibiotics w ere given for 3 days and then  
converted to oral for a to ta l  of 7 days. A con trast 
swallow 24 hours later show ed no leak, bu t air in the 
m ediastinum  was noted. A so ft diet was commenced 
and the p a tien t was d ischarged  6 days later. She has 
rem ained well on a sem i-solid  diet and is alive and 
well 6 m onths later.

Group 3: Life-threatening bleeding

Arterial spurting  from tu m o rs is not com mon but is 
occasionally laser induced as in the first two of our 
cases (Table 3). All of the  cases treated  had adenocar­
cinomas of the  cardia. T h e  firs t two were localized 
tum ors but the  th ird  case h ad  an  extensive tum or 11 
cm long. Cuffed tubes were highly effective for con­
trolling bleeding in all cases. T he  first two swallowed 
well and lived for a p rolonged period. T he last case 
was a m an w ith an ex tensive tum or who was dying. 
The tube, however, allowed him  a peaceful demise 
w ithout hem atem esis and  th e  ability to swallow liq­
uids.

C ase r e p o r t  D . A 75-year-old man with an unresect­
able adenocarcinom a of th e  cardia and aortic stenosis 
was referred for laser tre a tm e n t following a laparo t­
omy. He had  presented w ith  a 2-m onth history of

Table 2.
Patients treated for esophageal perforation or tear

Nature H istology Sex Age
Length

(cm)
Perforation Survival ' Comments

Cardia A denocarcinom a F 63 5 Y subcutaneous em physem a 6 /52 D ied  suddenly swallowing well
Thoracic esophageal Squamous F 80 4 Y subcutaneous em physem a 4 0/52+ A live and well on sem i-solids
Cardia A denocarcinom a F 74 3 N-tear after tube removal 10/52 Sw allow ed sem i-solids until death
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Table 3,
Patients treated for life-threatening bleeding

Tum or Age Sex
Laser

induced?
Transfusion

required
Success Survival

(wk)

.Adenocarcinoma cardia 84 F Y es, acute 2 units in 4 hr Yes 15
Adenocarcinoma cardia 75 M Yes, initially 11 units in 2 wk Yes 26
.Adenocarcinoma cardia 71 M N o 4 units in 1 wk Yes 1

dysphagia and  weight loss and was found to have a 
large tum or a t the cardia. At laparotom y the  tum or 
mass was found to be arising from th e  lower esophagus 
and was firmly fixed posteriorly. T here  were also 
tum or nodules in the gastro-hepatic om entum  and  
thus no a ttem p t a t resection was m ade. In itia l laser 
recanalization for a predom inantly  polypoid tum or (38 
to 41 cm from the incisors) was perform ed in a to ta l 
of five sessions due to the large tum or bulk. An excel­
len t lumen was achieved and the p a tie n t was able to 
manage m ost solids. Swallowing rem ained  excellent 
w ith m onthly laser trea tm en ts and  th e  p a tien t re ­
m ained rem arkably well. T hree m on ths la ter a t a 
routine laser trea tm en t fresh blood was found in the  
stom ach and an  arterial spu rter was identified  a t 
endoscopy a t 40 cm from the incisors (tum or 35 to 42 
cm). Bleeding was stopped w ith laser an d  injection of 
8 ml of 1:10,000 adrenaline. Following a 4 -un it blood 
transfusion the patien t was discharged. One week 
later, he had a severe episode of hem atem esis and  
m elena and was adm itted to a local hosp ital in shock 
with a hem aglobin of 4. Five un its  of blood were 
transfused and he was transferred  back  to us after 
ano ther week. At th a t tim e fu rthe r active bleeding was 
found from the same site for which an  add itiona l 3 
un its of blood were transfused. W e elected to in sert a 
10.4-cm (shaft) cuffed tube w ith th e  cen te r of the cuff 
a t the level of the spurter. Follow ing th is  procedure 
the patien t was able to swallow a sem i-solid  diet. He 
lived another 6 m onths (survival from  referra l =  10 
m onths) and had no further bleeding.

DISCUSSION

There are th ree main aim s in th e  tre a tm e n t of 
m alignant esophago-respiratory fistu las. T hese  are (1) 
to exclude esophageal conten ts from  th e  resp ira to ry  
trac t, (2) to restore swallowing as well as possible, and  
(3) to carry an acceptable m orbidity  an d  m orta lity . 
Surgical m anagem ent is frought w ith problem s. A 
variety of surgical bypass techniques has been d e­
scribed using stom ach or colon for in terposition  w ith 
a p resternal or substernal approach.®"® T h is  type of 
surger}' is highly invasive and  the poor general con ­
dition of these patien ts results in a high m orta lity  (30 
to 40%) and incidence of local complications.®'® T hese 
values are not acceptable for trea tm e n t of incurable 
patients and hence the need for less invasive therapies.

Figure 2. Case report 3. A cuffed tube was inserted and this 
contrast swallow performed afterward shows no mediastinal 
leak. Contrast floods around the tube and stops abruptly at 
the level of the cuff. Air in the partially inflated cuff can be 
seen.

Surgical exclusion alone is one option but com bined 
cervical esophagostomy and gastrostom y still carries 
a 10% mortality® and does not allow the p a tien t to 
swallow. Endoscopic techniques are able to fulfill the 
three aims in the treatm ent of these patients. Survival 
in th is group is limited (m edian 4 weeks in this series) 
but prolonging survival is no t the m ain aim of t r e a t­
ment.

All but one of the fistulas were associated with
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Table 4.
Published series of esophageal prosthesis for treatment of fistulas

Authors Tube Patient no. Success
M edian survival 

(wk) Comments

R obertson and A tkinson & ISR T otal 11; 6 At,* 8 /11 8.5 1 died post-procedure, 3
A tk inson  ‘ A tkinson 5 ISR  A t (72%) fistulas not closed

D avidson et a l.‘® A tkinson 6 4 /6 10 1 died post-procedure, 1
(66%) fistula not closed

B u ess  et al." Various T otal 21 18/21 6 2 died post-procedure
(85%, bu t 6 tubes changed)

E ska B uess + 3 1 fluids only
fistu la  funnel

Lux e t  al.* Cuffed W C tube 1 Yes — Case report
Irving and Simpson* Cuffed W C tube 2 Both Som e Case reports
Loizou et al." “M odified" C e­ 3 (cervical) 2 /3 6 1 swallowing little

lestin

' A t, A tkinson tube; ISR  A t, Ivalon sponge-wrapped A tkinson tube.

previous laser or rad io therapy  and  th is  association has 
been noted  by o ther authors.^ U nfortunately , p ressure 
necrosis from s tandard  p rosthetic  tubes can  also be 
responsible for th is com plication, and  thus in tu b a tio n  
o f p a tien ts  known to have tum or ad jacen t to  an  airway 
is n o t necessarily a way of avoiding th is problem . 
C onventional tubes m ay allow ingested m ateria l to  
pass along th e  side of th e  tube and  th rough  th e  fistu la 
(case A), and  other repo rts  have docum ented th is  
problem.^’® T he effect o f th e  cuffed tube is-well dem ­
o n stra ted  by Figure 2 w hich shows co n tra st passing 
dow n the side of a tube an d  stopping  dead a t  the cuff. 
I t is n o t uncom m on for fistu las to  occur in th e  absence 
of a stric tu re and the  problem  of tube m igration  is 
largely avoided w ith a cuffed tube in  these cases.

T h e  im portan t published d a ta  w ith esophageal p ro s­
theses for fistulas^"^’ is sum m arized in T ab le  4. In 
som e of the  publications, two or m ore types of tube 
have been used in these p a tien ts  an d  it is d ifficult to 
determ ine which resu lts have been achieved w ith 
w hich tubes. A uthors using various m odified p ro sth e ­
ses appear to have achieved resu lts sim ilar to ours, 
although  “stan d ard ” p rostheses probably only close a 
fistu la  a t the  first a ttem p t in  about 50% of patien ts. 
T h e  technique of Ivalon sponge wrapping^ in  4 of the 
11 tubes inserted, fully closed 8 of 11 fistu las and  10 
of th e  pa tien ts left hospital. All b u t one m anaged a 
sem i-solid diet. M edian survival was 8.5 weeks. A n­
o th e r rep o rt"  advocated a m odified tube w ith a large 
upper funnel (fistula funnel) for these patien ts . 
Tw enty-one patien ts w ith  fistu las were studied , a l­
though  only 3 were in tu b a ted  w ith  these m odified 
tubes; 18 were “successful” b u t only w ith  a tube change 
in 6 patien ts. M edian survival was 6 weeks. T hese 
tubes may offer an advantage over th e  cuffed tube in 
pa tien ts  w ith high fistulas. T h e  problem  w ith  using a 
cuffed tube in th is situa tion  is th a t the full d iam eter 
of th e  cuff s ta rts  only 4 cm from th e  top of the  tube 
and  thus when the cuff is placed a t the level of the 
fistula, the top of the tube p ro trudes into th e  back of

th e  th ro a t and  may n o t be tolerated. We have found 
a sim ilar device useful in  treating  high cervical le- 
sions;^^ th ree of the eight patien ts so trea ted  had 
fistulas which were sealed. However, for lesions in the 
thoracic esophagus, it  is surprising th a t such an  ap­
proach is effective as the re  is often m arked esophageal 
dilation  proxim al to a s tric tu re . A potentially d isas­
trous problem  was encountered  in our p a tien t who 
suffered acute respiratory  distress after cuffed tube 
in tubation . I t is possible th a t  the problem was exac­
erbated  by cuff inflation. W e have now discontinued 
th is  practice and prefer to  allow the tube to self- 
inflate. Such problem s do however underline the need 
for a team  approach, and  th e  ability to remove a tube 
a t sho rt notice in such patien ts .

P a tien ts  w ith esophageal malignancy suffering in ­
strum ental perforation  a t  endoscopy are ano ther p rob­
lem group. In  the p as t it  has been our practice to 
in tubate them  im m ediately w ith conventional tubes, 
b u t we were very cautious in restarting oral intake, 
particularly  in patien ts  w ith  long tears. 'W e  usually 
w aited 4 or 5 days before requesting a con trast swal­
low. Use of a cuffed tube allows more rapid re-intro- 
duction of oral intake. All th ree  patients had con trast 
swallows and  were s ta rted  on fluids within 48 hours 
of the  traum a and were discharged within 1 week. Use 
of a tube w ith a “fistula funnel” would probably also 
suffice for such lesions. W e have treated  one patien t 
w ith a very high perfo ra tion  (1 cm below th e  vocal 
chords) w ith a sim ilar tu b e  w ith a large floppy fun­
n e l."  T he perforation  occurred after dilation of a tigh t 
fibrous stric ture (and recurrence) consequent on prior 
radical radiotherapy for a squamous cell cancer. T he 
perforation  was nicely sealed with the modified tube 
and the p a tien t swallowed a semi-solid diet and  su r­
vived for 4 m onths.

Severe bleeding from esophageal cancers can be 
extrem ely difficult to  control. Arterial spurters in m a­
lignant tissue often do no t respond to injections or 
laser as well as sim ilar vessels in peptic ulcers. Such
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cases p resen t a real dilemma as to  suffer recurren t 
hem atem esis and bleed to death  is a particularly u n ­
p leasan t dem ise for patients who are often alert. The 
two who w en t on to survive several m onths were both 
bleeding severely, and m ight well have died from 
bleeding if  they  had not been intubated. We found 
cuffed tubes invaluable for these patients for whom 
there is no alternative.

W e have found cuffed tubes invaluable in the three 
groups of p a tien ts  discussed. E ven when the prognosis 
is poor these tubes have som ething to offer both  in 
term s of prolonging life in some cases, but equally 
im portan tly  in palliating m iserable symptoms and 
allowing a dignified death.
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Non-optic endosonography In advanced 
carcinoma of the esophagus
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The assessment of advanced esophageal cancer with a 5-MHz steerable 
non-optic ultrasound probe is described. Non-optic endosonography was 
performed on 80 occasions in 50 patients; the probe could be passed  
successfully on 75 occasions. In all cases, good visualization of the extent of 
esophageal tumor was obtained and discrimination between the tumor mass 
and discrete peri esophageal lymph nodes was possible. The technique was 
valuable in monitoring tumor response to laser therapy and radiotherapy, and in 
guiding the laser endoscopist away from areas of minimal thickening. 
(Gastrointest Endosc 1994;40:194-8.)

Although endoscopy allows visualization  of the 
esophageal lum en and th e  ex ten t of esophageal cancer, 
it  does not show th e  dep th  of tum or or any involvem ent 
of surrounding organs. T re a tm en t of asym m etrical 
esophageal tum ors by endoscopic laser th e ra p y  entails 
a risk  of perforating  th e  esophageal wall.^ C om puted 
tom ography and  m agnetic resonance im aging both 
give indications of th e  ex ten t of ex tra-lum inal disease 
and  involvem ent of surrounding  o r g a n s , b u t  only 
endoscopic u ltrasonography  (EUS) adequate ly  shows 
th e  d istribu tion  of prim ary  disease and  th e  location of 
peri-esophageal lym ph nodes.®'^ However, th e  equ ip ­
m en t is expensive (abou t $150,000), and  in a t least 
50% of advanced carcinom a cases th e  13-m m -diam e- 
te r  fiberoptic EUS probe (O lym pus/K eym ed, S ou th ­
end, U.K.) is no t able to  pass th e  s tr ic tu re  w ithout 
prio r dilation.^

T he accuracy of th e  conventional fiberoptic EUS 
probe in staging esophageal cancer according to  the 
T N M  system is well docum ented—betw een 80% and 
90%.® However, th e  full ex ten t of a tu m o r can be as­
sessed only afte r th e  s tric tu re  is passed. For local ab ­
lative procedures, it  is im p o rtan t to  be able to  dis-
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crim inate betw een the  prim ary  tum or and  contiguous 
peri-esophageal lym ph nodes. T he EU S probe also a l­
lows visualization of th e  invasion of surrounding  
structures, such as th e  trachea , aorta , and  pericar­
dium , w hereas th e ir  involvem ent can norm ally only be 
inferred w ith o ther im aging m odalities.

T he linear array  endolum inal u ltrasound  probe used 
in th is  study, which was designed for trans-esophageal 
echocardiography, is significantly narrow er th a n  th e  
s tandard  EU S probe—8 m m  com pared w ith 13 m m. I t 
is significantly less expensive (about 8% of th e  cost) 
th an  th e  fiberoptic in stru m en t and in terfaces directly  
w ith a s tan d ard  Aloka SSD 650 console (Keym ed, 
Southend, U.K.). I t therefore m ay be suitab le  for 
w idespread use in pa tien ts  w ith stenosing esophageal 
carcinom a, and our experience w ith th is  probe is p re ­
sented.

METHODS

A standard Aloka 5-MHz curved linear array probe 
(UST-936-5) was used in this study. Its cross-sectional shape 
is approximately square, with smooth contours, minimizing 
the risk of esophageal injury. It can be steered in one plane 
5 cm from the tip by rotating a knob on the handle (Figs. 1 
and 2), and can be connected via an adaptor to a standard 
Aloka SSD 650 ultrasound console. The probe is passed into 
the esophagus trans-orally (Fig. 3) after administration of 
local pharyngeal anesthesia with lidocaine (Xylocaine) spray 
and intravenous sedation with Diazemuls with or without 
pethidine, as in conventional side-viewing endoscopy. Pa­
tients referred to the study from this and other hospitals all 
had stenosing carcinoma of the esophagus that was causing
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Figure 1. Aloka 5-MHz curved linear array probe (UST- 
936-5).

Figure 2. Close-up view of the curvilinear transducer 
showing tip deflection.

swallowing difficulty. These cases were not amenable to sur­
gical treatment either because of advanced stage of disease 
or poor general state of health.

Fifty consecutive patients were included in the study (36 
men and 14 women whose ages ranged from 57 to 88 years; 
mean age, 72 years). Thirteen patients had squamous cell 
carcinoma and 37 had adenocarcinoma. All the patients had 
previously been assessed by endoscopy before esophageal 
EUS, but not necessarily immediately before the procedure. 
The probe was steered into the esophagus using gentle pres­
sure and tip deflection and was passed down to the level of 
the tumor and beyond if possible. As during conventional 
endoscopy, excessive pressure is to be avoided because of the 
risk of trauma. The technique of esophageal scanning is dif­
ferent from that of the radial-scanning Olympus (GF-UM3 
or GF-UM20) instruments; more manipulation is required to 
obtain complete visualization. As balloon displacement is 
not available, the probe has to be pressed into contact with 
the esophageal wall by means of tip deflection and then ro-

Flgure 3. Diagram of position of probe during scanning.

tated 360° at each level to image the extent of tumor through 
all four quadrants. The probe has good torque, hut reference 
to structures outside the esophagus (e.g., aorta, heart, verte­
bral column) is useful to confirm which quadrant is being 
examined. These remain visible even in the presence of a 
grossly thickened esophageal wall.

RESULTS
Esophageal EUS was perform ed on 80 occasions in 

50 patients. The probe could not be passed into the 
esophagus in two instances—once in a patien t w ith a 
pharyngeal pouch and once in a patien t who had a high 
esophageal tum or ju st below the level of the glottis. In 
one case the probe was initially passed into the trachea 
b u t was removed by gentle m anipulation; it did not 
cause respiratory em barrassm ent while incorrectly 
positioned. In all other patien ts the probe was passed 
easily into the  esophagus and down to the level of the  
carcinoma. I t was possible to m anipulate the probe to 
the distal end of the  tum or in the m ajority of patien ts, 
bu t the stenosis could not be passed on five occasions 
despite previous endoscopic dilation and laser tr e a t­
m ent; three of these were investigated im m ediately 
after laser therapy. No adverse events were associated 
with the esophageal EUS.
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Figure 4. Normal esophageal wall measuring less than 4 
mm easily discriminated from peri-esophageal fat.

Figure 5. Area of transition between normal esophageal 
tissue (left of markers) and diseased, thickened esophageal 
tissue (right of markers).

Compared with the radial instrum ent, image reso­
lution is worse in the near range of the transducer (i.e., 
w ithin 1 cm) bu t significantly b e tte r  in th e  far field 
(beyond 3 cm). Thus, the resolution of the  5-MHz 
probe was insufficient to show layers w ithin the  normal 
esophageal wall, although it was possible to  measure 
the  thickness of the esophageal wall and discrim inate 
between norm al and diseased esophageal tissue (Figs. 
4 and 5), peri-esophageal tissues, lym ph nodes (Fig. 6), 
and surrounding organs. W ith the probe positioned in 
the  stomach, m etastatic disease in the left lobe of the 
liver could be dem onstrated (Fig. 7), although the 
whole of the  liver was not visible. W ith th e  probe d i­
rected posteriorly, retro-peritoneal lym phadenopathy

Figure 6. Enlarged (8 mm) lymph node lying outside thick­
ened esophageal wall at the cardia (arrow). The left lobe of 
liver is seen at the bottom of the image.

Figure 7. Several bright, hyper-echoic métastasés (be­
tween cursors) scattered within the left lobe of the liver. A 
portal vein is seen running across the middle of the image.

could also be seen (Fig. 8). Poor contact and  in te rp o ­
sition of small gas bubbles between th e  probe and  the  
mucosa occasionally caused unsatisfactory  images, bu t 
this could usually be overcome by m anipu la ting  and 
re-positioning the probe. In a few patien ts it  was d if­
ficult to assess mobile, soft, exophytic growths d is­
placed by the probe, b u t th is occurred only in a
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Figure 8. A 2-cm lymph node (arrow) lying superior to the 
celiac axis (C) and anterior to the abdominal aorta (AO).

m inority  of cases. Changes were also observed within 
th e  esophageal tum or mass after laser therapy; edema 
is associated w ith reduced echogenicity, bu t some 
sm all in te rna l hyper-echoic areas are also seen. We 
have no ted  th is  characteristic appearance shortly after 
laser tre a tm e n t in several patien ts and believe th a t it 
m ay rep resen t in terstitia l gas bubbles rela ted  to va­
porization  produced by the laser. Peri-esophageal 
lym ph nodes as sm all as 5 to 6 mm could be identified, 
and  d irec t nodal invasion, pathognom onic for nodal 
m etas ta tic  disease,® could also be dem onstrated  (Fig. 
9).

DISCUSSION
M ost u ltrasound  equipm ent m anufacturers produce 

probes designed for trans-esophageal echocardiogra­
phy, and  as use of th is type of probe for EUS need 
involve only th e  additional expense of purchasing a 
tran sd u cer w hen a suitable conventional ultrasound 
console is a lready  available, it provides a m uch less 
costly op tion  th a n  fiberoptic EUS. The 5-M Hz linear 
p robe used in th is  study cannot provide adequate 
resolution to  stage early esophageal cancer, bu t it 
readily  dem onstra tes thickening of the  esophageal 
wall and  can discrim inate between th is and normal 
areas. H igher-frequency probes of sim ilar design may 
be able to  resolve th e  layers of the esophageal wall and 
therefore be useful for staging, bu t some prelim inary 
s tud ies we perform ed with a 7.5-MHz probe showed no 
significant advantage. However, more th an  80% of 
esophageal cancers in U.K. practice are a t stage T3 or 
T4 a t presentation®; these are m ost likely to  be referred

Figure 9. Esophageal tumor mass (arrovylinvading a lymph 
node (markers), pathognomonic for nodal involvement.

for conservative m anagem ent. In  these patien ts the 
visualization obtained using the  5-M Hz probe is ade­
quate for assessing local disease, peri-esophageal 
lym ph node involvement, and extension of malignancy 
into surrounding structures and  for following response 
to trea tm en t. Criteria for distinguishing benign from 
m alignant lym ph nodes on EUS have already been 
described by Vilgrain e t al.^ Briefly, m alignant nodes 
dem onstrate  one or more of th e  following features; 
they  are hypo-echoic, round, well-defined, and larger 
than  5 mm, whereas benign nodes are hyper-echoic, 
poorly defined, ellipsoid or triangular, and sm aller 
th an  5 mm. Some liver m étastasés and enlarged 
abdom inal lymph nodes can also be seen. We have also 
found th is technique useful in guiding th e  laser en ­
doscopist away from areas w here the esophageal wall 
is only m inim ally thickened or adheren t to m ajor 
structures, such as the descending aorta.

T he probe can easily be passed by an experienced 
endoscopist, and prolonged train ing  is not required to 
m aster the technique. P a tien ts  should first undergo 
endoscopy to assess the  esophageal lum en before en ­
dosonography; although both  procedures can be con­
veniently com bined a t the sam e session, th is is not es­
sential. I t  is advisable to have nursing assistance 
available while perform ing esophageal EUS as the  p a ­
tien ts are sedated and prone to  aspiration.

T he eff“ectiveness of endosonography in diagnosing, 
staging, and managing esophageal cancer has been well 
established in a num ber of publications.®'^ These have 
used the  Olympus m echanical radial scanner b u t the 
high cost of th is device has lim ited its w idespread ac­
ceptance. Simple, non-optic EUS probes, such as the 
curved linear array esophageal u ltrasound probe used 
in th is study, are safe, easy to  use, and effective in the 
assessm ent and m anagem ent of advanced esophageal 
cancer; if an appropriate u ltrasound  console is a vail-
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able-, they can be inexpensively acquired as add-on 
probes. However, the resolution obtained is not yet 
sufficient to recommend its use for staging of early (T2 
or less) esophageal cancers.
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