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Abstract:

Background:

Purple glove syndrome (PGS) is a rare condition characterized by limb
edema, discoloration, and pain associated with intravenous and oral
phenytoin administration. The pathophysiology is poorly understood, and
there is no established treatment. Simple cases have previously been
managed with hyaluronidase subcutaneous injections, with more severe
cases resulting in compartment syndrome, debridement, or even
amputation.

Methods/Results:

In this case report, a 2-year-old boy with status epilepticus developed
PGS after receiving intravenous phenytoin via a cannula on the dorsum
of the right hand. The patient was successfully managed by locally
infiltrating subcutaneous hyaluronidase diffusely to the affected area,
titrating its dose to effect, rather than aiming to adhere to any specific
dosing limitation. The child was reviewed daily by the Plastic Surgery
team until being discharged, and focal lesions began to demarcate after
48 hours, with epidermal loss but no deeper trauma. The epidermis
peeled within one month, with healthy underlyirg skin found underlying
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when followed up in clinic.

Conclusions:

This case illustrates that subcutaneous administration of
hyaluronidase and titrating to effect provides an effective and safe
treatment for treating distal cases of early PGS in children.
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Abstract

Background:

Purple glove syndrome (PGS) is a rare condition characterized by limb edema,
discoloration, and pain associated with intravenous and oral phenytoin administration.
The pathophysiology is poorly understood, and there is no established treatment. Simple
cases have previously been managed with hyaluronidase subcutaneous injections, with
more severe cases resulting in compartment syndrome, debridement, or even

amputation.

Methods/Results:

In this case report, a 2-year-old boy with status epilepticus developed PGS after
receiving intravenous phenytoin via a cannula on the dorsum of the right hand. The
patient was successfully managed by locally infiltrating subcutaneous hyaluronidase
diffusely to the affected area, titrating its dose to effect, rather than aiming to adhere to
any specific dosing limitation. The child was reviewed daily by the Plastic Surgery team
until being discharged, and focal lesions began to demarcate after 48 hours, with
epidermal loss but no deeper trauma. The epidermis peeled within one month, with

healthy underlying skin found underlying when followed up in clinic.

Conclusions:
This case illustrates that subcutaneous administration of hyaluronidase and titrating to
effect provides an effective and safe treatment for treating distal cases of early PGS in

children.
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Introduction

Purple glove syndrome (PGS) is a rare condition characterized by limb edema,
discoloration, and pain associated with intravenous and oral phenytoin administration.
(The incidence following intravenous administration ranges from 1.7% to 5.9%) The
pathophysiology is poorly understood, but histopathologic studies have demonstrated that
it occurs in three stages.” In the first 2-12 hours after infusion, a blue-purple discolouration
appears at the site of cannulation; in the following 12 hours, this spreads distally and is
accompanied by oedema — with or without blistering. In the final stage, there is typically
aresolution of signs within days to weeks, but it can progress to compartment syndrome,
ischaemia, and necrosis.> Some authors have speculated as to the pathophysiology of the
condition is related to the administration — either due to poor technique or co-infiltration
with other substances (the weak acids that stabilize it such as sodium hydroxide,
propylene glycol and ethanol).* Meanwhile, other authors have favoured biochemical

explanations for its occurrence, such as: its alkalinity stimulating vasoconstriction,

thrombosis, and subsequent leakage/oedema due to endofhelial démage;" or the protein-

binding of the drug intravascularly increasing the oncotic pressure.?

Ultimately, the pathophysiology remains unknown, but its risk factors are fast infusion
rates, older patients, small gauge cannulas, multiple infusions, and large doses.* The
possible sequelae can range from mild oedema to severe cases resulting in compartment
syndrome, debridement, amputation, or even death.®® Despite this, there is no established
treatment. Mild cases in the literature have been managed with simple elevation and
warm/cold compresses;'° ulcers have been managed with saline cleaning and dressing
changes;® while various other proposals have been made for treatment of severe cases
including systemic anti-coagulation, topical nitroglycerin, or local infiltration of one of
many substances including hyaluronidase, hydrocortisone, triamcinolone, or heparin.®
Many studies have also proposed the use of regional nerve blockade with mixed

outcomes of skin or sensory deficits.® Where hyaluronidase has
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been used previously, a low fixed rate dose (24 units) has been utilized in infants (14-
month old male).!! There is no consensus on the appropriate dose of hyaluronidase in

paediatric patients.

Methods & Results

A 2-year-old2-year-old boy (weighing-20kg) was admitted with status epilepticus on
a background of neonatal encephalopathy and epilepsy. He was already intubated and
on the paediatric intensive care unit (PICU) at the time of referral to plastic surgery

for purple discolouration to the digits of the right hand (figures 1 & 2).

The patient was given his first dose of IV phenytoin via a cannula on the dorsum of the
right hand (loading dose of 20mg/kg). Purple discolouration was noted by the nursing staff
and eventually a referral to plastic surgery was made 5 hours after the dose was given.
The purple lesions involved the tips of the index and middle fingers within 2 minutes
before spreading to the radial aspect of the index finger and the middle finger over the
next hour. The hand was kept elevated and warm with the use of clinical gloves filled with
warm water and blankets. 2% glycerol trinitrate ointment was applied. At this point, the
provisional diagnosis by the intensive care team was discolouration secondary to
hypovolaemia or thrombosis/micro-emboli; the patient was not on any inotropic or

vasopressor medicines.

Five hours following the infusion, the fingertips were non-blanching and firm on
palpation and the hand was mildly swollen. Importantly, palpation of the purple area
appeared to be painful — with the child retracting to pain despite being intubated. The

PICU staff had kept the cannula in situ.

Following a plastic surgery review, this was recognized as an isolated injury affecting a
single limb that appeared following administration of IV phenytoin. A provisional
diagnosis of PGS was made after consulting product/drug literature. A decision was

made to treat with hyaluronidase as it was the reagent that practitioners were most
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familiar with, and it was easily accessible. It was preferred to local anaesthetic &
regional block techniques, considering the diagnosis of status epilepticus and a concern
that further local anaesthetic may be clinically detrimental. Hyaluronidase was prepared
with 1500 IU, dissolved into Iml of 0.9% normal saline. The hyaluronidase saline
solution was injected with an insulin needle into the subcutaneous tissue of the affected
area. A total of 0.5m1 was injected (750 1-11)??. Initially 0.4m1 over 15 minutes. The
discolouration was seen to recede within 5-10 minutes (figures 3 & 4). A further 0.1m1
was given 2 hours later and improvements seen at 6 hours post-infiltration (figures 57).
No further phenytoin was given and W access was sought elsewhere, with the culprit

cannula removed.

The child was reviewed daily by the Plastic Surgery team until being discharged. Focal
lesions began to demarcate after 36 hours and were confined only to the pulps of both
fingers (figures 8 & 9), with epidermal loss but no deeper trauma. These focal areas
were found to bleed when pricked with a needle at the time and 4 days after injury
(figures 10 & 11), with no sign of necrosis. The epidermis peeled within 1 month, with

healthy underlying skin found underlying when followed up in clinic.

Discussion

This case study adds to the literature that supports the use of hyaluronidase in the
treatment of PGS. In this case, it was used successfully within 6 hours in the early phase
of the disease before proximal progression had occurred. This is the first publication to
advocate for titrating the dose of hyaluronidase to effect in paediatric patients — with a

safe outcome achieved with a dose of 750 IU.

This is the first case report to demonstrate the effective subcutaneous intralesional
infiltration of a hyaluronidase dose titrated to response in PGS in paediatric patients. It
shows a safe and effective resolution of signs with a dose of 750 IU with the patient
followed-up in the outpatient setting following discharge. It adds to the limited literature

on the subject. The drawbacks are that it is a single case report (level IV
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evidence) with no case-control and where the exact mechanism of action is unknown.

There is no current consensus on the management of extravasations with hyaluronidase
in paediatric patients with literature demonstrating a range from 15 units to 1500 units.?
In a standard extravasation, the standard dose is 15 units in paediatric patients and 150
units in adults.!®> However, in the treatment of severe extravasation injury (classed as
grade 3 or 4 [i.e. with evidence of epidermolysis or necrosis'#]), then a paediatric dose of
150 units is recommended for vesicant chemotherapeutics.'”> A recent survey of
paediatric intensive care units in the NHS found that teams would like to see more
information on the use of hyaluronidase as a tool in the management of their patients —
particularly in extravasation injuries.'® The last published case report on the use of
hyaluronidase in an infant (14 month old) with PGS was over 25 years ago; in that study,
a fixed-rate dose of 24 units was used.!! In this case we have successfully managed the
patient by locally infiltrating subcutaneous hyaluronidase diffusely to the affected area,
and titrating its dose to effect, rather than aiming to adhere to any specific dosing
limitation. The total dose administered was 750 TU (0.5m1 of a standard 1500 IU/ml

solution).

The exact mechanism by which PGS occurs is unknown, with several theories proposed
— as previously discussed. Hyaluronidase is an endoglycosidase and breaks down
hyaluronic acid into monosaccharides; hyaluronic acid is a major component of the
extracellular matrix (ECM) and is found in multiple organs (testis, spleen, skin, eyes,
liver, kidneys) as well as in body fluids (tears, blood, semen).!” Its utility in drug-induced
injuries (e.g. extravasation) is thought to be as this depolymerization of the ECM
increases tissue permeability to aid in dispersion of the infiltrated agents.'> Accordingly,
it can only be assumed here a similar mechanism for dissolution was employed when

the hyaluronidase was injected.

The implications here are twofold. First, this case report further supports the use of

hyaluronidase in PGS. Secondly, that a dose can be selected dependent on the response
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to the agent and — in our case — safely at 750 IU. Further study of this condition and
its potential treatments is required. This includes developing a better understanding of

the mechanism of PGS, the action of hyaluronidase, and the best management of PGS.

Conclusions

This case and importantly titrating to effect, with no fixed dose (up to the maximum
safe reported limits for the paediatric population), provides an effective and safe
treatment for treating distal cases of early cases of PGS in children. In more proximal
cases, clinician discretion regarding dosage and the practicalities of subcutaneous

injections should be considered.
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Figure Legends

Figure 1: Affected right hand with cannula in situ at referral.

Figure 2: Anterior-posterior view of purple discolouration to the right index finger
and right middle finger at referral.

Figure 3: 2 minutes following treatment administration with receding of the purple
discolouration (lateral view).

Figure 4: 2 minutes following treatment administration with improvement in the
purple discolouration (anterior-posterior view).

Figure 5: 6 hours following treatment administration with improvement in the
purple discolouration (anterior-posterior view).

Figure 6: 6 hours following treatment administration with receding of the purple
discolouration (lateral view).

Figure 7: 6 hours following treatment administration with receding of the purple
discolouration (oblique view).

Figure 8: 36 hours following treatment administration with improvement in the
purple discolouration (posterior-anterior view).

Figure 9: 36 hours following treatment administration with improvement in the
purple discolouration and small areas of epidermolysis (lateral view).

Figure 10: 4 days following treatment administration with significant improvement
in the purple discolouration and pin-prick test demonstrating bleeding (lateral view).
Figure 11: 4 days following treatment administration with significant improvement
in the purple discolouration and pin-prick test demonstrating bleeding (anterior-

posterior view).

https://mc.manuscriptcentral.com/hpx



https://mc.manuscriptcentral.com/hpx

WoONOOUDWNE

Hospital Pharmacy

Figure 1: Affected right hand with cannula in situ at referral.

423x564mm (72 x 72 DPI)

https://mc.manuscriptcentral.com/hpx

Page 12 of 20


https://mc.manuscriptcentral.com/hpx

Page 13 of 20 Hospital Pharmacy

OWoONOUL A WNHR

31 Figure 2: Anterior-posterior view of purple discolouration to the right index finger and right middle finger at
32 referral.
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Figure 3: 2 minutes following treatment administration with receding of the purple discolouration (lateral
view).

1422x1066mm (72 x 72 DPI)

https://mc.manuscriptcentral.com/hpx


https://mc.manuscriptcentral.com/hpx

Page 15 of 20 Hospital Pharmacy

OLCoONOOULDWNHR

31 Figure 4: 2 minutes following treatment administration with improvement in the purple discolouration
32 (anterior-posterior view).
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Figure 5: 6 hours following treatment administration with improvement in the purple discolouration
(anterior-posterior view).
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45 Figure 6: 6 hours following treatment administration with receding of the purple discolouration (lateral
46 view).
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Figure 7: 6 hours following treatment administration with receding of the purple discolouration (oblique
view).
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45 Figure 9: 36 hours following treatment administration with improvement in the purple discolouration and
46 small areas of epidermolysis (lateral view).
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Figure 10: 4 days following treatment administration with significant improvement in the
purple discolouration and pin-prick test demonstrating bleeding (lateral view).
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31 Figure 11: 4 days following treatment administration with significant improvement in the purple
32 discolouration and pin-prick test demonstrating bleeding (anterior-posterior view).
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