Original Article

Journal of Child Neurology

2020, Vol. 35(6) 410-417

© The Author(s) 2020

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/0883073820904481
journals.sagepub.com/homel/jcn

®SAGE

Screening for Carpal Tunnel Syndrome in
Patients With Mucopolysaccharidosis

Prajay Patel, MBBS', Georgia Antoniou, BSc (Hons)?,
Damian Clark, MBBS?, David Ketteridge, MBBS*, and
Nicole Williams, BMed, BMedSc (Hons)'?

Abstract

Mucopolysaccharidoses (MPSs) are a group of rare lysosomal storage diseases with multisystem manifestations, including carpal tunnel
syndrome (CTYS). This study comprised a systematic review of literature and hospital guidelines addressing the method and frequency
of screening for carpal tunnel syndrome in mucopolysaccharidosis patients and a review of carpal tunnel syndrome in patients seen in
the multidisciplinary mucopolysaccharidosis clinic of a pediatric hospital, in order to develop screening recommendations. The lit-
erature reported the importance of routine carpal tunnel syndrome screening from early childhood in patients with mucopoly-
saccharidosis |, I, IV, and VI. Screening methods included physical examination, nerve conduction studies, electromyography, and
ultrasonography. Ten of 20 mucopolysaccharidosis patients in our series underwent carpal tunnel syndrome surgery. Given the high
incidence of carpal tunnel syndrome at a young age in mucopolysaccharidosis, the authors recommend performing physical exam-
ination and obtaining patient and caregiver history for carpal tunnel syndrome every 6 months from the time of mucopolysacchar-

idosis diagnosis, supplemented by annual nerve conduction studies in cases with poor history or equivocal examination.
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Mucopolysaccharidoses are a group of inherited metabolic dis-
orders that result in progressive lysosomal accumulation of gly-
cosaminoglycans in cells and tissues. There are 7 distinct
subtypes with some overlap in signs, symptoms, and variable
severity of phenotype. New treatment modalities such as enzyme
replacement therapy and hematopoietic stem cell transplantation
can significantly improve cardiorespiratory function, cognitive
ability, and life expectancy in certain patients.' Further evidence
is required regarding the effects of systemic therapies on mus-
culoskeletal complications and effective screening must be
employed for those manifestations where clear benefit of early
intervention has been demonstrated.*~

Carpal tunnel syndrome is among one of the most common
musculoskeletal manifestations of mucopolysaccharidosis,
reported in mucopolysaccharidosis types I, I, IV, and VI.** The
early symptoms and signs of carpal tunnel syndrome in muco-
polysaccharidosis patients may be minimal and may not follow
the classical clinical manifestations of the disease in adults.’®
Carpal tunnel syndrome in mucopolysaccharidosis is commonly
diagnosed clinically only when thenar wasting and loss of hand
function occurs.” The early nonspecific symptoms, compounded
with communication barriers due to age and intellectual
disability, lead to delayed diagnosis and potential permanent loss
of hand function.®

Most centers that treat mucopolysaccharidosis patients per-
form screening for the presence of carpal tunnel syndrome.’
Typical screening strategies include a combination of regular
physical examination and neurophysiological tests such as
nerve conduction studies, nerve ultrasonography, or electro-
myography.”!'! These methods differ in sensitivity, specificity,
and practicality. There is a lack of consensus in current litera-
ture regarding the timing, nature, and frequency of screening
for carpal tunnel syndrome in mucopolysaccharidosis patients.
This study comprised a systematic review of studies of methods
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Figure |. PRISMA flow diagram showing the results of a combined Medline, EMBASE, and CINAHL search and subsequent article review.

and frequency of screening for carpal tunnel syndrome in
mucopolysaccharidosis patients, as well as a review of carpal
tunnel syndrome in patients seen in the multidisciplinary muco-
polysaccharidosis clinic of a pediatric hospital.

Methods
Literature Review

A database search pertaining to diagnosis and screening of carpal
tunnel syndrome in mucopolysaccharidosis patients was performed
for the following dates, 1960—August 21, 2018 (OVID MEDLINE),
1974—August 21, 2018 (Embase), and 1960—August 21, 2018
(CINAHL), in accordance with published guidelines from the Joanna
Briggs Institute of Evidence Based Medicine.'? The search strategy
was developed with the assistance of a medical librarian skilled in
systematic review using relevant keywords and medical subject head-
ings. Articles were initially assessed using title and abstract, followed
by full-text review for relevant articles. Two reviewers (PP and NW)
independently determined article inclusion and discussed any discre-
pancies. Protocols and guidelines from recognized hospitals and clin-
icians that regularly treat mucopolysaccharidosis patients with carpal

tunnel syndrome were also assessed. Hospitals and clinicians were
identified through the National MPS Society website'® and screening
protocols were sourced from hospital websites and/or email contact
with practitioners.

All mucopolysaccharidosis patients diagnosed with carpal tunnel
syndrome regardless of sex, age, or current treatment were included.
Only articles in English were reviewed.

Data extraction was performed using a Microsoft Excel spread-
sheet with predetermined data fields including patient age at carpal
tunnel syndrome diagnosis, mucopolysaccharidosis type, diagnostic
method, and details regarding screening protocol recommendations.
Additionally, comments regarding limitations within each recommen-
dation were noted.

Case Series

Ethics committee approval was acquired for a retrospective med-
ical record review (audit no. 644A) for all patients with a diagnosis
of mucopolysaccharidosis seen by the metabolic service at the
Women’s and Children’s Hospital, Adelaide, Australia. The fol-
lowing information was extracted from the medical record: gender,
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Table I. Demographics of MPS Patients With CTS in the Literature and Current Case Series.

Study (country) MPS type No. of patients Age at CTS diagnosis®: median (range)
Authors’ Case Series (Australia) I 6 9.2y (5.6-13.3)
Il [ 56y
Vi 3 7.3y (6.5-8.0)
Wyffels et al 2017'® (USA) IH 35 5.2 y (reported as mean)
Viskochil et al 2017'° (USA) IH 153 52y (0.8-16.1)
IHS/S 138 11.9y (1.7-44.1)
Argenta et al 2017'' (USA) Il [ Iy
Biumer et al 2016° (Germany) I 6 6.5y (2.1-14.6)
Il 2 4.1y (1.7-6.6)
Jadhav et al 2015° (Australia) I 2 7.5y (5.0-10.0)
I 5 8.0y (5.0-12.0)
v 2 13.5y (12.0-15.0)
Davis et al 2014'® IH I 30y
Del Toro et al 2013 (Spain)'’ 1L, 1V 9 9.9 (4.0-15.0)
Meyer-Marcotty et al 2012 (Germany)'® IH I 69y (3.6-11.9)
Bahadir et al 2009'? (Turkey) IS 2 25.5 (21.0-30.0)
Khanna et al 2007%° (USA) IH 23 4.8 (2.5-10.9)
Van Meir et al 2003 (Belgium)?' | 2 3.8 (2.5-6.0)
Van Heest et al 1998 (USA)® IH I 6.5 (3.9-10.3)
IHS [ 10.0
IS | 9.2
Il 3 4.1 (3.8-4.3)
Cruz et al 1998%2 (Spain) v [ 11.0
Haddad et al 1997° (England) I 23 -
I 7 -
v 5 3.7 (2.5-15.0)
Bona et al 19947 (France) IH 2 4.5 (4.0-5.0)
Il 2 4.5 (4.0-5.0)

Abbreviations: CTS, carpal tunnel syndrome; MPS, mucopolysaccharidosis.

“Age of diagnosis defined as either date of confirmation of CTS by nerve conduction studies or date of carpal tunnel release surgery.

mucopolysaccharidosis type, mucopolysaccharidosis treatment
(enzyme replacement therapy and/or hematopoietic stem cell trans-
plantation), age at carpal tunnel syndrome diagnosis, carpal tunnel
syndrome signs and symptoms, investigations, treatment, and find-
ings at follow-up.

Results

The search strategy identified 1479 published articles
(Figure 1). Following title and abstract screening, 45 studies
underwent full-text assessment, of which 24 made the inclu-
sion criteria. Reasons for exclusion were lack of relevance,
insufficient information regarding details of carpal tunnel
syndrome diagnosis, and/or diagnostic method or absence
of English translation. Clinicians and hospitals from 11 dif-
ferent countries were contacted with information regarding
guidelines received from clinicians in England,'* Japan (T.
Akiyuma, personal communication, January 16, 2019), Ire-
land (E. Crushell, personal communication, January 22,
2019), Switzerland (A. Wiesbauer, personal communication,
January 16, 2019), Germany (C. Lampe, January 21, 2019),
and Austria (L. Florian, personal communication, February 16,
2019). Protocols were provided by clinicians in 4 of these
countries, with the remainder reporting that no screening pro-
tocol currently existed.

Demographics and Diagnostic Methods

From the literature, 462 cases of carpal tunnel syndrome were
reported in patients with mucopolysaccharidosis (mucopolysac-
charidosis I: 417 patients, mucopolysaccharidosis II: 22 patients,
mucopolysaccharidosis I'V: 4 patients, mucopolysaccharidosis VI:
5 patients, mucopolysaccharidosis type unspecified: 14 patients;
Table 1). All cases of carpal tunnel syndrome were diagnosed with
a combination of physical examination and neurophysiology test-
ing. No cases were diagnosed with clinical examination alone.
Two hundred fourteen patients were diagnosed with nerve con-
duction studies. In 21 cases, nerve conduction studies were com-
bined with electromyography, and in 20 cases, nerve conduction
studies were combined with nerve ultrasonography. Eleven
patients had electromyography alone. For 237 patients, there was
no specification of any clinical or neurophysiological method of
diagnosis. For the papers that reported mean age of carpal tunnel
syndrome diagnosis, the overall mean varied between mucopoly-
saccharidosis subtypes (mucopolysaccharidosis 1: 5.3 years,
mucopolysaccharidosis II: 5.3 years, mucopolysaccharidosis IV:
9.5 years, mucopolysaccharidosis VI: 7.4 years).

Screening Protocol Recommendations

Eleven papers and hospital guidelines provided recommenda-
tions for screening for carpal tunnel syndrome in
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Table 2. Summary of Published Recommendations and Hospital Guidelines for Screening of Carpal Tunnel Syndrome in the

Mucopolysaccharidoses.

Starting age of screening

Screening intervals

Clinical Clinical
Study (country) MPS type examination NCS examination NCS
Viskochil et al 2017'® (USA) IH - 3y
IHS/S - 5-7y

Argenta et al 2017'" (USA) Il 3y 3y

Jadhav et al 2015° (Australia) 111, 1V 4y

White et al 20107 (USA) unspecified At diagnosis At diagnosis ly -3y

Muenzer et al 2009%* (USA) Il At diagnosis 45y Iy 12y

Khanna et al 2007%° (USA) IH | y after HSCT ly

Vellodi et al 201 1'* (England) 1,11, VI 3-mo Iy

Crushell 2019 (Ireland)? IH At diagnosis 4-5y 1.5-2y

(if initial NCS normal)
72-1 y (if initial NCS mildly abnormal)

Lampe 2019 (Germany)® I, 11, VI, VIl At diagnosis At diagnosis 1-2y -2y

Lagler 2019° (Austria)® unspecified At diagnosis At diagnosis Yy ly

Abbreviations: CTS, carpal tunnel syndrome; HSCT, hematopoietic stem cell transplantation; MPS, mucopolysaccharidosis; NCS, nerve conduction studies.

“Personal email correspondence.

mucopolysaccharidosis that included at least 1 of the following
3 key parameters: diagnostic method, age of screening com-
mencement, and frequency of screening (Table 2).

Clinical examination screening for carpal tunnel syndrome in
mucopolysaccharidosis. Clinical examination was recommended
by all papers and hospital guidelines (11/11)—however, never
as the only method of diagnosis.

Method of clinical examination for carpal tunnel syndrome:
clinical examination had several reported limitations. Across 2
studies, only approximately one-third (13/38) of mucopolysac-
charidosis patients with nerve conduction studies suggestive of
carpal tunnel syndrome demonstrated any positive clinical
signs.® Limitations included difficulty assessing thenar atrophy
and muscle strength due to associated hand pathology, ineffec-
tiveness of sensory tests due to communication barriers, and the
poor sensitivity of clinical examination.”* Bdumer et al’ defined
diagnostic criteria for carpal tunnel syndrome as the presence of
any one of the following features: thenar atrophy, disturbances
of nail growth in digits I, II, and III, pain/sensory symptoms in
the first 3 fingers, or a positive Tinel sign at the wrist.

The importance of assessing subtle signs of carpal tunnel
syndrome in children has been emphasized.” These include
manual clumsiness, gnawing of hands, difficulty with fine
motor tasks, and alterations in playing pattern. Heightened
awareness of these indirect signs is needed in order to adequately
educate carers."'

Timing of clinical examination for carpal tunnel syndrome
screening. Five of the 6 papers and hospital guidelines covering
mucopolysaccharidosis types I, II, and VI recommended car-
pal tunnel syndrome screening at the time of initial mucopo-
lysaccharidosis diagnosis.”?* Argenta et al'' suggested
routine clinical screening for mucopolysaccharidosis II from
3 years of age.

Three of the 5 papers and hospital guidelines recommended
clinical assessments once every 1 to 2 years.”'® Austrian and
English mucopolysaccharidosis clinicians suggested more rig-
orous screening with checks once every 3 to 6 months.

Neurophysiological Testing for carpal tunnel syndrome Screening
in mucopolysaccharidosis

Method of neurophysiological testing for carpal tunnel syndrome
screening. All papers or guidelines (11/11) recommended nerve
conduction studies as their choice of neurophysiology testing in
carpal tunnel syndrome screening. Electromyography was not
recommended by any sources in screening for carpal tunnel
syndrome because of the intolerability of electromyography
in the unsedated child.**

Two papers stated similar criteria for evaluating nerve
conduction studies in children with mucopolysaccharidosis.®
Sensory studies were graded based on the amplitude of the
sensory nerve action potential (SNAP) from the ring finger,
whereas motor studies involved assessment of the distal motor
latency and compound muscle action potential from the
abductor pollicis brevis. During interpretation of nerve con-
duction studies, there was difficulty in obtaining comparative
normative data because of the bilateral nature of the disease in
mucopolysaccharidosis children.”'> As a result, the ipsilat-
eral ulnar nerve over the equivalent length segment was used
for comparison.

Timing of neurophysiological testing for carpal tunnel syndrome
screening. Recommendations for age at nerve conduction stud-
ies screening commencement were at diagnosis (2/6 papers)
or 4 to 5 years of age (4/6 papers).>’** Furthermore, there
was a lack of consensus regarding the frequency of screening.
Five of 7 sources that discussed frequency of screening
suggested intervals of once every 1 to 2 years, with the
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remainder suggesting every 3 to 7 years. Papers addressing
more attenuated mucopolysaccharidosis subtypes such as
Scheie (1S) or Hurler-Scheie (1HS) suggested less frequent
screening intervals (5-7 years).'” Clinicians from the Irish
National Centre of Inherited Metabolic Disorders alter screen-
ing intervals based on whether previous nerve conduction
studies were interpreted as normal or mildly abnormal. The
poor tolerance of nerve conduction studies, especially in chil-
dren with cognitive impairment, was a notable limitation in
the literature.”’

Median nerve ultrasonography for carpal tunnel syndrome screening
in mucopolysaccharidosis. One study recommended using nerve
ultrasonography alongside nerve conduction studies in carpal
tunnel syndrome diagnosis.” Using ultrasonography, carpal
tunnel pathology was classified as absent, moderate, or promi-
nent through assessment of median nerve echogenicity at either
the site proximal to the retinaculum flexorum or the site of
greatest nerve enlargement, as well as the wrist-to-forearm
ratio of the proximal and distal cross-sectional area measure-
ment of the median nerve. Moderate signs included either
hypoechogenicity or a wrist-to-forearm ratio >1.5-2, whereas
prominent signs included both hypoechogenicity and a wrist-
to-forearm ratio >1.5 being present. The study reports superior
sensitivity of ultrasonography compared with nerve conduction
studies alone, especially in cases of mild carpal tunnel syn-
drome. Seven of 43 patients in that study showed no significant
changes on nerve conduction studies, despite having carpal
tunnel pathology on nerve ultrasonography.

Case Series
Patients

Of 20 patients with mucopolysaccharidosis seen in our clinic,
10 had undergone surgery for carpal tunnel syndrome (muco-
polysaccharidosis I 6/7 patients, mucopolysaccharidosis II 1/1
patient, mucopolysaccharidosis IIT 0/6, mucopolysaccharidosis
IV 0/2, and mucopolysaccharidosis VI 3/4) (Table 1). Enzyme
replacement therapy or hematopoietic stem cell transplantation
treatment was not used in 2 cases of mucopolysaccharidosis VI,
with the remaining 8 mucopolysaccharidosis patients with car-
pal tunnel syndrome previously receiving hematopoietic stem
cell transplantation, enzyme replacement therapy, or a combi-
nation. Neurophysiologic testing was conducted based on clin-
ical suspicion, with no formal protocol for carpal tunnel
syndrome screening in mucopolysaccharidosis patients in place
during the time of this case series.

Initial signs and symptoms varied between each patient.
Eight of 10 patients reported a combination of motor weakness
and subsequent limitations in functional capabilities. Reported
functional deficits included clumsiness of the hands, reduced
hand usage, and difficulty with grabbing objects, twisting tops,
and writing. One patient and carer reported no symptoms
despite significant objective motor weakness on clinical exam-
ination. In 5 patients, clinical examination demonstrated weak-
ness of at least 1 of abductor pollicis brevis, grip strength, and/

or pincer grip. Three of 10 patients reported paraesthesia in the
median nerve distribution. Three of 10 patients had thenar
muscle wasting with clawing of their hands, and 2 of 10 cases
described hand gnawing as one of their initial symptoms. Only
1 patient reported pain as his initial symptom, localized to the
index and middle finger bilaterally.

All 10 patients underwent nerve conduction studies to con-
firm carpal tunnel syndrome, with 8 of 10 reports available.
The median age at first nerve conduction study was 8.7 years
(range 5.8-13.3). One patient with clinical suspicion of carpal
tunnel syndrome but normal nerve conduction study results
was subsequently suggested to have nerve ultrasonography.
This, however, was not conducted, and carpal tunnel decom-
pression was performed with successful postoperative relief
of symptoms.

Bilateral carpal tunnel release surgery was performed in all
10 patients with no complications. Median age at surgery was
9.0 years (range 6.5-13.3). The majority of operative reports
described thickened flexor retinaculum and/or median nerve
constriction. Four operations involved supplementary flexor
synovectomy. All cases reported positive outcomes postopera-
tively, with subjective reports of improvement in symptoms
and observed improvement in hand function.

Discussion

Modern mucopolysaccharidosis treatment (hematopoietic
stem cell transplantation and/or enzyme replacement therapy
and multidisciplinary specialist care) has improved life
expectancy by reducing complications from fatal cardiac and
neurologic pathology. Its effect on musculoskeletal complica-
tions is still not proven.'®!'' Routine monitoring of musculos-
keletal complications is therefore, important, regardless of
systemic treatment.*

Mucopolysaccharidosis patients were reportedly diagnosed
with carpal tunnel syndrome in a late, irreversible stage.’°
This could be due to a combination of factors, including other
more urgent life-threatening pathology, difficulty with commu-
nication of symptoms, and the lack of routine clinical and
neurophysiological screening.'®!!*

Typical early carpal tunnel syndrome symptoms in nonmu-
copolysaccharidosis adults such as paraesthesia, nocturnal
pain, numbness, and positive Tinel and Phalen signs may be
absent in children.®”*>*® The mucopolysaccharidoses have
more subtle presentations such as hand gnawing, manual
clumsiness, and difficulties with fine motor tasks.” The non-
typical nature of this presentation may contribute to under-
diagnosis. Our own case series demonstrated that a majority
of patients with carpal tunnel syndrome presented with func-
tional deficits rather than typical sensory manifestations. Car-
pal tunnel syndrome symptoms may be underreported by
mucopolysaccharidosis patients. Haddad et al® described a
majority of patients claiming to be asymptomatic despite
severe functional and neurophysiological deficits. A recent
study demonstrated that only 10/24 mucopolysaccharidosis
patients with carpal tunnel syndrome were able to reliably
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Figure 2. Authors’ suggested screening protocol for carpal tunnel syndrome (CTS) in mucopolysaccharidosis (MPS) patients.

report clinical symptoms.’ One patient in our case series was
asymptomatic with both carer and patient denying symptoms
despite clinical examination showing functional deficits and
weakness of the abductor pollicis brevis. However, the major-
ity of our patients (9/10) reported symptoms prior to confir-
matory nerve conduction studies. This is in contrast with the
majority of reviewed literature, which report the unreliability
of clinical examination in diagnosing carpal tunnel syndrome
in mucopolysaccharidosis.'>?® This may be due to the rela-
tively healthy cognitive state of most patients seen at our
center. This raises the possibility of the underestimated value
of clinical examination in a cognitively intact child with
mucopolysaccharidosis and an argument against mandatory
nerve conduction studies before carpal tunnel decompression
(CTD) in patients with suggestive symptoms and/or positive
clinical examination findings. CTD is a relatively low-risk
operation of short duration, can be timed with other common
mucopolysaccharidosis operations requiring anesthetic such
as ear or dental procedures, and typically has very good post-
operative outcomes.?’ One patient (mucopolysaccharidosis I)
in our series had postoperative relief of clinical symptoms and
signs following CTD despite equivocal preoperative nerve
conduction study findings. The value of clinical examination
should not be ignored by clinicians. Both regular clinical
screening and education of the subtle clinical profile of carpal
tunnel syndrome to clinicians and carers seems imperative for
early diagnosis and positive outcomes.

Neurophysiologic testing is frequently used to confirm car-
pal tunnel syndrome in the general adult population because of
its high sensitivity and specificity in this population. The sen-
sitivity and specificity in the pediatric and mucopolysacchar-
idosis population is unknown. Carpal tunnel syndrome is a rare
diagnosis in nonmucopolysaccharidosis children, and nerve
conduction studies can be poorly tolerated in children with and
without mucopolysaccharidosis.’

The lack of a contralateral unaffected median nerve for
comparison makes interpretation of nerve conduction study
findings difficult. Using the ulnar nerve for comparison has
limitations considering Guyon’s canal pathology, and ulnar

neuropathy has been reported in mucopolysaccharidosis
patients.”® Furthermore, small hands and the confounding
effects of proximal nerve and spinal cord pathology must also
be considered when interpreting nerve conduction study find-
ings.” Nerve conduction studies remain the most useful inves-
tigation available for screening for carpal tunnel syndrome in
mucopolysaccharidosis, particularly in patients with difficult
clinical examination and history. But further research is
required to define pathologic values, and improvements could
be made in terms of enhancing the patient experience and
achieving appropriate interpretation.

Ultrasonography of the median nerve and carpal tunnel is
an appealing alternative or adjunct to nerve conduction stud-
ies as a screening modality for carpal tunnel syndrome in
mucopolysaccharidosis patients. It is very tolerable in chil-
dren, with reported sensitivity of up to 95% in the nonmuco-
polysaccharidosis population where it has a use for diagnosis
of mild cases of carpal tunnel syndrome.>® Nerve ultrasono-
graphy, however, is user dependent and can be difficult to
interpret, with no current consensus regarding cut-off values
for diagnosis.*’

The timing of carpal tunnel syndrome screening in muco-
polysaccharidosis varied in the literature. The most frequently
used protocol was carpal tunnel syndrome screening once
every 1 to 2 years from age of mucopolysaccharidosis diagno-
sis. Carpal tunnel syndrome can deteriorate both clinically and
neurophysiologically within 6 months, and more rigorous
screening protocols may be considered.” Carpal tunnel syn-
drome is diagnosed in mucopolysaccharidosis relatively early
in childhood, providing justification for screening from the
time of diagnosis. Mean age at diagnosis of carpal tunnel syn-
drome in current literature is 5.5 years; however, there was no
evidence that these patients underwent regular neurophysiolo-
gical screening for carpal tunnel syndrome.>¢-5:%:11:15:.16.19.22.23
Considering the typical late reporting of symptoms and signs, it
is possible that with use of a neurophysiological screening
protocol, the age of carpal tunnel syndrome diagnosis in muco-
polysaccharidosis may be lower than the current literature sug-
gests. Early diagnosis and treatment of carpal tunnel syndrome
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in the mucopolysaccharidoses has been linked to better neuro-
physiological and functional outcomes.*®

Development of a screening protocol for manifestations of
rare genetic diseases such as mucopolysaccharidosis is diffi-
cult. With current literature lacking consensus in carpal tunnel
syndrome screening protocols for any mucopolysaccharidosis
type, a broad screening protocol can be used for the subtypes
most commonly associated with carpal tunnel syndrome
(mucopolysaccharidosis I, II, IV, and VI).?>! We particularly
stress its use in Hurler (IH), Hunter (I1I), and Maroteaux-Lamy
(VI), all of which have high prevalence of carpal tunnel syn-
drome.">! The small number of mucopolysaccharidosis cases
makes it difficult to generate screening protocols for individual
subtypes. Further long-term studies are required to develop
these protocols. We recommend commencing carpal tunnel
syndrome screening at the time of mucopolysaccharidosis diag-
nosis with clinical examination every 6 months and history
from the patient or caregiver including reduced manual dexter-
ity and gnawing of thumb, index, and middle finger. Based on
our experience, the underreporting of clinical findings is due to
poor patient communication of symptoms and signs. Thus,
history and clinical examination of mucopolysaccharidosis
patients who can reliably communicate findings with the clin-
ician can still lead to early intervention and positive outcomes.
In situations where history and examination is difficult to inter-
pret or equivocal, we recommend nerve conduction studies at
least once every 12 months (Figure 2).

A limitation of this study includes the small sample size of
the literature. Carpal tunnel release surgery has been reported
in mucopolysaccharidosis III patients but was not seen in our
study.*? This raises the possibility that it has been underdiag-
nosed. Additionally, with gene therapy trials and evolving sys-
temic treatment, the presentation of carpal tunnel syndrome
may change over time.>
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