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Abstract
Background: Multiple	system	atrophy	 (MSA),	progressive	supranuclear	palsy	 (PSP)	and	
corticobasal	syndrome	(CBS)	show	a	high	prevalence	and	rapid	progression	of	dysphagia,	
which is associated with reduced survival. Despite this, the evidence base for gastros-
tomy	is	poor,	and	the	optimal	frequency	and	outcomes	of	this	intervention	are	not	known.	
We aimed to characterise the prevalence and outcomes of gastrostomy in patients with 
these	three	atypical	parkinsonian	disorders.
Method: We analysed data from the natural history and longitudinal cohorts of the 
PROSPECT-	M-	UK	study	with	up	to	60 months	of	follow-	up	from	baseline.	Survival	post-	
gastrostomy	was	analysed	using	Kaplan–Meier	survival	curves.
Results: In	a	total	of	339	patients	(mean	age	at	symptom	onset	63.3 years,	mean	symptom	
duration	at	baseline	4.6 years),	dysphagia	was	present	in	>50% across all disease groups 
at	baseline	and	showed	rapid	progression	during	follow-	up.	Gastrostomy	was	recorded	
as	recommended	in	44	(13%)	and	performed	in	21	(6.2%;	MSA	7,	PSP	11,	CBS	3)	of	the	
total	study	population.	Median	survival	post-	gastrostomy	was	24 months	compared	with	
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INTRODUC TION

The	 atypical	 parkinsonian	 syndromes	 include	 multiple	 system	 at-
rophy	 (MSA),	 progressive	 supranuclear	 palsy	 (PSP)	 and	 cortico-
basal	 syndrome	 (CBS).	 These	 syndromes	 show	 faster	 progression	
and are less responsive to dopaminergic treatment compared with 
Parkinson's	 disease	 (PD).	 Dysphagia	 and	 dysarthria	 are	 also	more	
common and severe in these conditions. In patients with patho-
logically	confirmed	MSA	and	PSP,	dysphagia	occurred	sooner	after	
disease	onset	compared	with	PD,	and	was	correlated	with	reduced	
survival [1]. Dysphagia is associated with increased mortality in both 
PSP	and	MSA	[2, 3].

There	is	a	limited	evidence	base	for	the	management	of	dyspha-
gia in these disorders, including the prevalence and efficacy of gas-
trostomy insertion. Guidance on the management of dysphagia in 
MSA,	PSP	and	CBS	indicates	that	gastrostomy	insertion	can	be	con-
sidered,	but	the	evidence	is	lacking	for	outcomes	such	as	improved	
survival	or	quality-	of-	life	(QoL)	[3, 4]. Data on the outcomes of gas-
trostomy	in	MSA,	PSP	and	CBS	are	scarce.	A	longitudinal	study	in	59	
patients	with	MSA	who	had	dysphagia	identified	a	mean	latency	to	
gastrostomy	insertion	(done	in	42%)	of	7 years,	with	average	survival	
of	1.5 years	post-	procedure	[5].	In	a	study	of	90	patients	with	PSP,	
20	required	non-	oral	feeding	following	aspiration	pneumonia,	with	a	
mean	survival	of	2 years	following	onset	of	non-	oral	feeding	[6]. In a 
retrospective	analysis	across	two	tertiary	French	centres,	a	total	of	
15	patients	with	MSA,	5	with	PSP	and	3	with	CBS	underwent	gas-
trostomy	over	a	7-	year	period,	with	a	median	survival	of	186 days	[7]. 
A	recent	study	of	gastrostomy	insertion	for	parkinsonian	syndromes	
in	two	UK	centres	over	12 years	found	a	median	survival	of	around	
400 days	in	MSA	(n = 5)	and	PSP	(n = 10)	compared	with	571 days	in	
PD	(n = 58)	[8].

We	aimed	to	evaluate	current	practice	in	the	UK	by	analysing	
data	from	a	large,	longitudinal,	multicentre	study	including	patient-	
reported	outcomes,	disease-	specific	rating	scales	and	milestones	
of disease progression. Our objectives were to determine the rate 
and outcomes of gastrostomy insertion in this cohort, and the 
progression	of	 dysphagia	 as	measured	by	disease-	specific	 rating	
scales.

METHODS

We analysed data from participants in the longitudinal and natural 
history	 arms	 of	 the	 “Progressive	 Supranuclear	 Palsy-	Corticobasal	
Syndrome-	Multiple	System	Atrophy”	study	(PROSPECT-	M-	UK).	The	
methodology of this study has been reported in detail elsewhere [9]. 
The	PROSPECT-	M-	UK	study	was	approved	by	the	London	–	Queen	
Square	 Research	 Ethics	 Committee	 (14/LO/1575)	 and	 all	 partici-
pants gave written informed consent to participate.

Participants	 were	 classified	 at	 baseline	 into	 diagnostic	 cate-
gories:	MSA,	 PSP,	 CBS	 using	 consensus	 clinical	 diagnostic	 criteria	
[10–12]	 and	 an	 indeterminate	 atypical	 parkinsonian	 group	 which	
lacked	distinctive	 clinical	 diagnostic	 features	 at	baseline	 (APS).	All	
participants were assessed at baseline and then at regular intervals 
(Figure S1).	 Impact	on	activities	of	daily	 living	was	assessed	across	
all	 participants	 using	 the	 Movement	 Disorder	 Society-	Unified	
Parkinson's	 Rating	 Scale-	Part	 II	 (MDS-	UPDRS-	II)	 [13]	 and	 Schwab	
and	 England	 Activities	 of	 Daily	 Living	 (SEADL)	 scale.	 Motor	 im-
pairment	was	 assessed	 in	MSA	using	 the	Unified	Multiple	 System	
Atrophy	Rating	Scale	(UMSARS)	[14]	and	in	PSP/CBS/APS	using	the	
Progressive	Supranuclear	Palsy	Rating	Scale	(PSPRS)	[15].	Cognitive	
dysfunction	was	assessed	using	the	Montreal	Cognitive	Assessment	
(MoCA)	[16].

Baseline impairment of swallowing across the cohort was 
assessed	 using	 question	 2.3	 (chewing/swallowing)	 of	 the	 MDS-	
UPDRS-	II.	Questions	on	dysphagia	from	the	UMSARS	Part	 I	and	
PSPRS	 historical	 section	 were	 used	 to	 assess	 patient-	reported	
swallow	 function	 in	 MSA	 and	 PSP,	 CBS	 and	 APS,	 respectively.	
Latency	 to	 gastrostomy	 insertion	 was	 determined	 by	 record	 of	
study	 milestones,	 and	 survival	 post-	procedure	 by	 the	 last	 time	
seen	alive,	 or	date	of	death,	 recorded	 in	 the	 study	database.	As	
well as assessment of the whole study cohort, we performed a 
separate analysis of only those who had died or had at least 
24 months	of	study	follow-	up	to	avoid	bias	to	patients	with	early	
disease.

Statistical	 analysis	 was	 performed	 using	 SPSS	 Version	 28	
(IBM).	 Continuous	 data	 were	 compared	 using	 one-	way	 ANOVA	
or	 Kruskal–Wallis	 test	 depending	 on	 normality	 of	 distribution.	

12 months	where	gastrostomy	was	recommended	but	not	done	(p = 0.008).	However,	this	
was not significant when correcting for age and duration of symptoms at the time of pro-
cedure or recommendation.
Conclusions: Gastrostomy	was	performed	relatively	 infrequently	 in	this	cohort	despite	
the	high	prevalence	of	dysphagia.	Survival	post-	gastrostomy	was	longer	than	previously	
reported, but further data on other outcomes and clinician and patient perspectives 
would	help	to	guide	use	of	this	intervention	in	MSA,	PSP	and	CBS.

K E Y W O R D S
dysphagia,	gastrostomy,	multiple	system	atrophy,	parkinsonism,	progressive	supranuclear	palsy
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Categorical	 data	were	 compared	 using	 Chi-	square	 test.	 Kaplan–
Meier survival curves for gastrostomy outcomes were generated, 
and survival analysis was controlled for specified covariates using 
Cox	regression	analysis.	A	statistical	significance	level	of	p < 0.05	
was used for all analyses.

RESULTS

Baseline	data	were	available	 for	339	patients	 (PSP	137,	MSA	100,	
CBS	74,	APS	28).	The	study	pipeline	and	numbers	at	different	follow-
 up stages are detailed in Figure S1.	Patients	with	MSA	were	signifi-
cantly younger at baseline compared with those with other atypical 
parkinsonian	 syndromes	 and	 had	 a	 longer	 disease	 duration	 at	 re-
cruitment	compared	with	those	with	PSP	(Table 1).

Swallow	 dysfunction,	 as	 measured	 across	 the	 study	 popula-
tion	 by	MDS-	UPDRS-	II	 question	 2.3,	was	 at	 least	mildly	 impaired	
at baseline in the majority of participants in all groups (Figure 1a).	
Few	participants	had	experienced	aspiration	pneumonia	or	unintel-
ligible	speech	at	baseline.	At	baseline,	gastrostomy	had	been	recom-
mended in nine patients, and four had undergone this procedure (3 
MSA,	1	PSP).

The	proportion	of	the	study	population	showing	impairment	 in	
swallow	 increased	over	 the	 period	 of	 study	 follow-	up	 (Figure 1b).	

Whereas	 at	 baseline	 over	 70%	 of	 patients	 with	 MSA	 exhibited	
some	degree	of	dysphagia	as	measured	by	the	UMSARS,	<10% of 
the	patients	reported	normal	swallow	after	12 months	of	follow-	up	
(Figure 1c).	Based	on	the	scores	from	PSPRS,	around	50%	of	patients	
with	PSP	had	normal	swallow	at	baseline,	but	by	12 months	this	had	
declined	 to	around	one-	third	and	by	24–36 months	 few	 remaining	
participants reported safe swallow (Figure 1d).

Over	 the	 follow-	up	 period,	 gastrostomy	was	 recommended	 in	
35	more	patients	(44	in	total),	and	17	more	underwent	gastrostomy,	
giving a total of 21 across the course of the study; their character-
istics are summarised in Table 2. Gastrostomy was therefore rec-
ommended in 13% of the study population, and performed in 6.2%. 
When analysing only the 222 participants who had died or had a 
follow-	up	duration	of	at	 least	24 months,	gastrostomy	was	 recom-
mended	in	37	(16.6%)	and	performed	in	18	(8.1%).

A	 total	 of	 seven	 patients	 with	 MSA	 underwent	 gastrostomy,	
predominantly	 of	 MSA-	Parkinsonism	 (MSA-	P)	 phenotype.	 Of	 the	
11	PSP	patients	undergoing	gastrostomy,	the	majority	were	of	PSP-	
Richardson	syndrome	(PSP-	RS)	phenotype;	three	patients	with	CBS	
had	a	gastrostomy	inserted.	Three	patients	of	those	undergoing	gas-
trostomy had eventual pathological confirmation of their diagnosis 
of	PSP.

Neither	MSA	nor	PSP	patients	who	underwent	gastrostomy	in-
sertion showed significant differences in age or disease duration at 

TA B L E  1 Baseline	characteristics	of	study	population.

Characteristic MSA PSP CBS APS

Patients	(n) 100 137 74 28

Sex 43 F
57 M

51 F
86 M

47 F
27 M

12 F
16 M

Age	at	symptom	onset	
(years)

59.2	(9.5) 65.4	(7.3)*** 63.3	(7.9)* 65.8	(10.1)***

Duration at baseline 
(years)

5.1	(2.6) 4.4	(3.1)* 4.5	(2.4) 4.3	(2.3)

UMSARS	total	score 44.0	(15.2) – – –

PSPRS	total	score – 33.3	(13.1) 33.7	(13.0) 20.3	(9.2)

SEADLa 60%	(40%–80%)## 60%	(40%–80%)## 50%	(30%–60%)### 80%	(60%–90%)

PEG	recommended 4 5 0 0

PEG	inserted 3 1 0 0

Postural	instability 72	(72%) 112	(82%) 41	(55%) 22	(79%)

Using	wheelchair	
outdoors

30	(30%) 32	(23%) 25	(34%) 3	(11%)

Residential or nursing 
home

0	(0%) 3	(2%) 4	(5%) 2	(7%)

Aspiration	pneumonia 4	(4%) 5	(4%) 0	(0%) 0	(0%)

Unintelligible	speech 5	(5%) 12	(9%) 4	(5%) 0	(0%)

Abbreviations:	APS,	atypical	parkinsonian	syndrome,	indeterminate;	CBS,	corticobasal	syndrome;	F,	female;	IQR,	interquartile	range;	M,	male;	MSA,	
multiple	system	atrophy;	PEG,	percutaneous	endoscopic	gastrostomy;	PSP,	progressive	supranuclear	palsy;	PSPRS,	Progressive	Supranuclear	Palsy	
Rating	Scale;	SD,	standard	deviation;	SEADL,	Schwab	and	England	Activities	of	Daily	Living	Scale;	UMSARS,	Unified	Multiple	System	Atrophy	Rating	
Scale.
a	Data	are	presented	as	median	(IQR).	All	other	continuous	data	presented	as	mean	(SD).
*p < 0.05,	**p < 0.01,	***p < 0.001	vs.	MSA;	##p < 0.01,	###p < 0.001	vs.	APS	(Kruskal–Wallis	test	followed	by	post	hoc	Dunn's	test).
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baseline	compared	with	 the	 remainder	of	 their	patient	group.	The	
median	 time	 from	 symptom	 onset	 to	 gastrostomy	was	 67 months	
(95%	 CI	 58.0–76.0;	 Figure 2a);	 there	 were	 no	 statistically	 signif-
icant	 differences	 in	 latency	 between	 patient	 groups.	 There	 was	
no	 significant	 difference	 in	 age,	 sex	 or	 duration	 of	 symptoms	 at	
baseline	 between	 those	 in	whom	 gastrostomy	was	 inserted	 post-	
recommendation, and those in whom it was not done (Table 3).	
There	was	also	no	statistically	significant	difference	in	SEADL	scores	
at the visit preceding gastrostomy insertion between those in whom 
gastrostomy	was	and	was	not	performed.	MoCA	score	was	signifi-
cantly	lower	in	those	who	did	not	proceed	to	gastrostomy	(19.2	[6.4])	
compared with those in whom gastrostomy was performed (23.7 
[4.5]; p = 0.029).

Of	those	in	whom	gastrostomy	was	performed,	14	(66%)	showed	
evidence of significant postural instability at baseline, whereas 9 
(43%)	 required	 a	 wheelchair	 outdoors.	 Only	 one	 patient	 at	 base-
line	had	been	admitted	to	a	care	home;	two	exhibited	unintelligible	
speech, and none of the patients had a recorded aspiration pneumo-
nia.	At	the	nearest	time	point	to	gastrostomy	insertion,	18	patients	
(86%)	required	use	of	a	wheelchair	outdoors	and	5	(24%)	had	been	
admitted	to	either	a	residential	or	nursing	home.	Thirteen	patients	
(62%)	had	mostly	unintelligible	speech	whereas	only	three	(15%)	had	
an	episode	of	aspiration	pneumonia.	There	was	no	difference	in	the	
frequency	of	milestones	at	gastrostomy	insertion/recommendation	
between	 the	 two	 groups.	 There	 was	 a	 marked	 decline	 in	 median	
SEADL	score,	from	a	median	50%	at	baseline	to	20%	at	gastrostomy	

F I G U R E  1 (a)	Numbers	of	patients	with	progressive	supranuclear	palsy	(PSP),	multiple	system	atrophy	(MSA),	corticobasal	syndrome	
(CBS)	and	indeterminate	atypical	parkinsonism	(APS)	exhibiting	levels	of	impairment	on	MDS-	UPDRS-	II	question	2.3	(chewing/swallowing)	
at	baseline.	(b)	Progression	of	dysphagia	across	study	population	as	measured	by	percentage	exhibiting	levels	of	impairment	on	MDS-	
UPDRS-	II	question	2.3.	(c)	Progression	of	dysphagia	in	MSA	patients	as	measured	by	UMSARS-	I	dysphagia	question.	(d)	Progression	of	
dysphagia	in	PSP	as	measured	by	PSPRS	dysphagia	question.	MDS-	UPDRS,	Movement	Disorder	Society-	Unified	Parkinson's	Disease	Rating	
Scale.
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insertion	 across	 the	 cohort	 as	 a	whole.	 There	were	 no	 significant	
changes	 in	SEADL	 scores	post-	gastrostomy	but	 follow-	up	data	on	
this were limited.

The	median	 survival	 in	 the	 gastrostomy	 group	was	 24 months	
(95%	 CI	 14.9–33.1)	 compared	 with	 12 months	 (95%	 CI	 8.2–15.8)	
where	gastrostomy	was	recommended	but	not	performed	(log-	rank	
Chi-	square	7.0;	p = 0.008;	Figure 2b).	This	difference	remained	sig-
nificant when those who had already undergone gastrostomy at 
baseline	 were	 excluded	 (log-	rank	 Chi-	square	 5.57;	 p = 0.018).	 Cox	
regression analysis, controlling for age and symptom duration at 
time of gastrostomy or recommendation, showed a trend to sta-
tistical significance between the two groups (Wald statistic 3.406, 
p = 0.065).

DISCUSSION

We report data on dysphagia and gastrostomy insertion from a large, 
longitudinal	 study	of	patients	with	MSA,	PSP,	CBS	and	 indetermi-
nate	 parkinsonism.	 These	 data	 arise	 from	 a	multicentre,	 observa-
tional,	prospective-	longitudinal	cohort	of	patients.	Survival	in	those	
undergoing gastrostomy was longer compared with those where 
gastrostomy was recommended but not done.

As	described	in	previous	studies,	swallow	dysfunction	is	common	
at baseline in all groups and shows rapid progression, with the vast 
majority	of	patients	having	some	degree	of	impairment	at	12 months	

follow-	up.	Despite	this,	recommendation	for	gastrostomy	occurred	
in	 only	 13%	of	 patients	 across	 the	 follow-	up	 period	 of	 the	 study,	
whereas gastrostomy insertion was performed in around 6% of the 
total population or half of those in whom it was recommended. Even 
when analysing a more advanced cohort of patients, gastrostomy 
was	 still	 performed	 in	8%	of	 the	 cohort.	 These	data	provide	 real-	
world information from a large cohort about current practice with 
regard	to	nutrition	support	in	patients	with	MSA,	PSP,	and	CBS.

Our	data	on	swallow	dysfunction	and	progression	are	in	keeping	
with	previously	published	work	highlighting	dysphagia	as	a	signifi-
cant symptom in these conditions [1].	While	the	MDS-	UPDRS-	II	 is	
not a specific scale for the disorders included here, its use across 
the	study	groups	allows	comparison	between	them.	These	data,	to-
gether	with	disease-	specific	scale	data,	suggest	that	normal	swallow	
was	less	common	at	baseline	in	MSA	compared	with	PSP;	however,	
the	longer	symptom	duration	at	baseline	in	the	MSA	group	may	par-
tially	 explain	 this	 observation.	 Both	 conditions	 showed	 significant	
deterioration	in	swallow	function	within	the	first	year	of	follow-	up	
and beyond.

We believe that the information on gastrostomy practice and 
outcomes provides useful additional data from a large cohort of 
patients assessed using a standard protocol with a focus on the 
rates of gastrostomy recommendation or insertion in routine clin-
ical	practice.	Previous	prospective	studies	 largely	focused	on	co-
horts of patients selected for dysphagia, so a greater proportion 
underwent gastrostomy [5, 6].	The	data	presented	here	therefore	

Characteristic MSA PSP CBS

Patients	(n) 7 11 3

Sex 6F,	1M 3F,	8M 2F,	1M

Phenotype MSA-	P	6
MSA-	C	1

PSP-	RS	7
PSP-	P	2
PSP-	F	1
PSP-	CBS	1

Age	at	symptom	onset	
(years)

55.0	(5.4) 64.1	(6.3) 61	(15.6)

Duration at baseline 
(years)

5.8	(1.8) 4.3	(3.6) 5.4	(3.4)

SEADL	at	baseline 35% (range 
10%–
50%)

60%	(range	20%–90%) 30% 
(range 
30%–
90%)

SEADL	at	gastrostomy 25% (range 
10%–
50%)

20%	(range	10%–40%) 50% 
(range 
10%–
90%)a

Latency	to	gastrostomy	
from	onset	(years)

6.0	(2.4) 6.7	(3.6) 5.9	(3.1)

Note:	Data	presented	as	mean	(SD)	unless	otherwise	indicated.
Abbreviations:	CBS,	corticobasal	syndrome;	F,	female;	M,	male;	MSA-	C,	multiple	system	atrophy-	
cerebellar;	MSA-	P,	multiple	system	atrophy-	parkinsonism;	PSP,	progressive	supranuclear	palsy;	
PSP-	F,	PSP-	frontal	presentation;	PSP-	P,	PSP-	parkinsonism;	RS,	Richardson	syndrome;	SD,	standard	
deviation;	SEADL,	Schwab	and	England	Activities	of	Daily	Living	Scale.
aOnly two of three datapoints available.

TA B L E  2 Characteristics	of	patients	
who underwent gastrostomy insertion.
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allow an estimate of the current rates of procedure in patients 
with	MSA,	PSP	and	CBS	in	clinical	practice	across	the	UK.	In	this	
large,	well-	characterised,	 longitudinal	 cohort,	 gastrostomy	 inser-
tion was performed in up to 8% of cases, and in roughly half of the 
patients	for	whom	it	was	recommended.	This	may	reflect	the	pau-
city of evidence for intervention, compared with rates of gastros-
tomy	of	14%–60%	in	motor	neuron	disease,	in	which	the	evidence	
base for improved survival is greater [17].	However,	 rather	 than	
a	registry-	based	study,	our	data	were	limited	to	those	enrolled	in	
PROSPECT-	M	UK,	and	a	more	comprehensive	registry	of	patients	
with	MSA,	PSP	and	CBS	and	their	outcomes	could	help	to	further	
resolve this issue.

Direct comparisons with previous studies of gastrostomy out-
comes are difficult due to differences in methodology. Marois and 
colleagues	 reported	 a	 median	 survival	 of	 around	 6 months	 post-	
gastrostomy, albeit in a population with a longer median disease du-
ration	of	8 years	and	hence	likely	to	have	more	advanced	disease	[7]. 
The	median	post-	gastrostomy	survival	of	around	400 days	reported	
in	a	more	recent	retrospective	study	of	MSA	and	PSP	is	also	lower	
than we report here [8].	However,	our	data	suggest	that	in	selected	
patients	with	MSA,	PSP	and	CBS,	survival	post-	gastrostomy	may	be	
longer	 than	 previously	 suggested.	 The	 study	was	 not	 designed	 to	
detect	changes	in	quality	of	life,	and	future	prospective	work	could	
usefully focus on this aspect as well as survival.

F I G U R E  2 Kaplan–Meier	curves	
showing	(a)	time	to	gastrostomy	
insertion from disease onset in those 
who	underwent	the	procedure	and	(b)	
survival following recommendation for 
gastrostomy or procedure, stratified by 
whether gastrostomy was performed. 
CBS,	corticobasal	syndrome;	MSA,	
multiple	system	atrophy;	PSP,	progressive	
supranuclear palsy.
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A	novel	aspect	of	our	study	is	the	ability	to	interrogate	the	study	
database to identify those in whom gastrostomy had been recom-
mended	 but	 not	 performed.	 Analysis	 of	 survival	 indicated	 longer	
survival	in	those	proceeding	to	gastrostomy.	This	is	likely	to	reflect	
either patient choice, or the identification of patients in whom gas-
trostomy	was	subsequently	deemed	inappropriate	due	to	perceived	
poor	outcome	or	comorbidities,	such	as	respiratory	problems	in	MSA	
or	dementia	in	PSP.	The	available	data	do	not	allow	these	decision-	
making	processes	 to	be	examined	 in	more	detail,	but	do	 reinforce	
the importance of being able to provide reliable prognostic infor-
mation to patients, including on the efficacy of interventions such 
as	gastrostomy.	More	research	on	the	decision-	making	process	and	
optimal timing over gastrostomy would help advance care planning, 
which is of critical importance in this population, especially in situ-
ations	where	capacity	may	be	 lacking	 [18–20].	Furthermore,	more	
integration of gastroenterology and nutrition teams into multidisci-
plinary	management	of	people	with	atypical	parkinsonism,	similar	to	
the current situation in motor neuron disease, could enhance plan-
ning and management of these aspects.

Our	 study	 has	 some	 important	 limitations.	 First,	 swallow	 dys-
function	was	assessed	by	patient	self-	report	 rather	 than	objective	
imaging	assessment	of	dysphagia.	However,	by	analogy	with	studies	
in	PD	we	suspect	that	this	would	result	 in	underestimation,	rather	
than overestimation, of the prevalence and severity of dyspha-
gia [21].	Second,	 there	was	 inevitable	attrition	 in	 longitudinal	data	
due	to	disease	progression	and	loss	to	follow-	up,	although	this	still	
represents a large, longitudinal cohort of patients with atypical par-
kinsonism.	Due	to	the	relatively	small	numbers	undergoing	gastros-
tomy,	we	were	unable	to	formally	analyse	changes	in	health-	related	
quality	 of	 life	 post-	procedure,	which	 remains	 an	 important	 unmet	
need	in	such	studies.	Third,	the	study	was	not	able	to	address	the	
comorbidities	present	in	each	group,	the	rate	of	complications	post-	
gastrostomy	 such	as	 tube	blockage	or	 site	 infections,	or	 the	need	

for	tube	replacement.	Data	on	the	decision-	making	process	around	
gastrostomy	are	also	 lacking	as	discussed	earlier.	Strengths	of	 the	
study include the longitudinal documentation of disease milestones 
such as gastrostomy insertion, and recruitment from multiple cen-
tres giving a balanced perspective on current practice relating to 
dysphagia management. In addition, our study provides information 
on	gastrostomy	outcome	in	CBS,	for	which	little	evidence	hitherto	
exists	in	the	literature.

CONCLUSIONS

Swallow	 dysfunction	 is	 common	 in	 patients	 with	 MSA,	 PSP	 and	
CBS,	yet	gastrostomy	insertion	is	not	commonly	recommended	and	
performed.	Survival	post-	gastrostomy	 in	 selected	patients	may	be	
higher	than	previously	suspected.	Further	detailed	analysis	of	gas-
trostomy	outcomes,	including	quality	of	life,	carer	burden,	and	clini-
cian and patient perspectives on this procedure, will be critical to 
developing understanding of when this intervention is best offered.
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TA B L E  3 Comparison	between	patients	in	whom	gastrostomy	was	recommended	and	not	performed,	and	those	who	underwent	
gastrostomy insertion.

Parameter Gastrostomy recommended Gastrostomy performed

Diagnosis 6	MSA
11	PSP
6	CBS

7	MSA
11	PSP
3	CBS

Sex 11F,	12M 11F,	10M

Age	at	symptom	onset	(years) 63.3	(8.1) 60.9	(7.9)

Duration	at	baseline	(years) 4.8	(2.3) 5.3	(3.3)

Total	MDS-	UPDRS-	II	at	baseline 27.3	(10.6) 26.9	(10.3)

SEADL	at	baseline	(%) 50	(range	10–90) 50	(range	10–90)

SEADL	at	gastrostomy	
recommendation	(%)

20	(range	10–50) 20	(range	10–90)

MoCA	at	gastrostromy	
recommendation

19.2	(6.4) 23.7	(4.5)*

Abbreviations:	CBS,	corticobasal	syndrome;	MDS-	UPDRS-	II,	Movement	Disorder	Society-	Unified	Parkinson's	Disease	Rating	Scale-	Part	II;	MoCA,	
Montreal	Cognitive	Assessment;	MSA,	multiple	system	atrophy;	PSP,	progressive	supranuclear	palsy;	SEADL,	Schwab	and	England	Activities	of	Daily	
Living	Scale.
*p < 0.05	compared	with	gastrostomy	recommended.
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