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ABSTRACT

Schwartz-Jampel syndrome (SJS) is a rare auto-
somal recessive disorder characterized by typical
facial dysmorphism, generalized muscle stiff-
ness, joint contracture, and skeletal abnormali-
ties. This condition is caused by mutations in
the heparan sulfate proteoglycan 2 (HSPG2)
gene, which encodes perlecan, a component of
the basement membrane. The management of
patients with SJS primarily aims to alleviate
symptoms related to muscle stiffness. In this
report, we describe a male patient with SJS
type 1A. Trio whole-exome sequencing identi-
fied a pathogenic mutation (NM_001291860.1:
c.10897C[T; p.Arg3633Ter) and variants of

unknown significance (NM_001291860.2:
c.413?10G[T). The patient experienced diffi-
culty in opening his eyes and mouth, which
significantly limited his daily activities. Botuli-
num toxin A injection was administered and
demonstrated significant clinical improvement
after the treatment.
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Key Summary Points

Schwartz-Jampel syndrome (SJS) is a rare
autosomal recessive disorder characterized
by typical facial dysmorphism,
generalized muscle stiffness, joint
contracture, and skeletal abnormalities.

The ultimate goal of treatment is to
minimize abnormal muscle activity,
which causes stiffness and cramping.

Pharmacologic treatment, including
mexiletine, carbamazepine, lamotrigine,
and flecainide, is commonly used to
reduce myotonic symptoms. Botulinum
toxin A (BTX-A) injection can also be used
and demonstrated significant clinical
improvement after the treatment to
relieve facial blepharospasm. However,
the optimal doses and intervals must be
individually tailored to optimize
symptom control.

When treating pediatric patients, the use
of an injector should minimize the dosage
of BTX-A administered during each
treatment session to prevent the side
effects.

INTRODUCTION

Schwartz-Jampel syndrome (SJS, OMIM
#255800) was first documented in 1962 and is
characterized by congenital blepharophimosis,
distinctive facies, muscle stiffness, and joint
deformities, also known as myotonic chon-
drodystrophy [1]. SJS is an uncommon autoso-
mal recessive disorder caused by mutations in
the heparan sulfate proteoglycan 2 (HSPG2)
gene, situated on chromosome 1p34-36 [2].
These mutations lead to defects in the perlecan
protein, encoded by the HSPG2 gene, resulting
in abnormal cartilage development and
anomalous neuromuscular activity.

The primary objective of SJS treatment is
symptomatic management, focusing on specific
symptoms and potential complications of the
disease. The ultimate goal is to minimize
abnormal muscle activity, which causes stiffness
and cramping. Pharmacologic treatment,
including mexiletine, carbamazepine, lamot-
rigine, and flecainide, is commonly used to
reduce myotonic symptoms [3]. Non-pharma-
cologic modalities, such as warming, massage,
pre-exercise warm-up, and gradual stretching
combined with medications, have also been
reported [1]. Surgical techniques, such as
myectomy, levator resection, and lateral can-
thopexy, offer excellent and long-lasting relief
for blepharospasm and eyelid anomalies [4].
However, the presence of jaw muscle tightness,
bony deformities, and the risk of malignant
hyperthermia may increase surgical complica-
tions [5]. Botulinum toxin A (BTX-A) is widely
accepted as the principal therapy for ble-
pharospasm and other facial dystonias [6, 7].
Additionally, BTX-A has been reported as a
therapeutic option for patients with SJS,
although appropriate dosing may vary [8]. In
this report, we describe the comprehensive
clinical presentation of a patient with geneti-
cally confirmed SJS who achieved successful
treatment with BTX-A.

CASE PRESENTATION

A 20-month-old Thai boy presented with a his-
tory of difficulty walking, abnormal gait, and
muscle stiffening since the age of 1 year. He was
born full-term to non-consanguineous parents
without any complications and began walking
at approximately 1 year old. Physical examina-
tion revealed several notable findings, including
short stature (height\3rd percentile), low
weight (\ 3rd percentile), and a normal head
circumference (10th–25th percentiles). Distinc-
tive facial features were observed, characterized
by a fixed facial expression, narrow palpebral
fissure, pursed lips, small mandible, pucker
chin, and a high-pitched voice. Generalized
muscle stiffening, hypertonia, and depressed
reflexes were also noted. At that time,
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electromyography (EMG) was not performed
because of its unavailability.

Written informed consent has been obtained
from the patient’s parents for publication.

Skeletal radiographs taken at the age of
9 years displayed specific abnormalities,
including sclerotic sacroiliac joints, retroposi-
tion of the femoral neck, and mild widening of
the metaphysis of the humerus (Fig. 1). On the
basis of the clinical presentation and findings,
the patient was diagnosed with Schwartz-Jam-
pel Syndrome (SJS) type 1A. At the age of 11, he
underwent orthopedic surgery as a result of
severe femoral retrotorsion.

Further evaluation was initiated to address
his short stature, which led to an endocrinology
evaluation at the age of 4 years. The evaluation
revealed a low level of free thyroxine (free
T4 = 0.915 ng/dl) and a normal thyroid-stimu-
lating hormone level (TSH = 2.43 mIU/ml).
Consequently, the patient was placed on
Eltroxin for central hypothyroidism. Later, at
the age of 7, he was diagnosed with obstructive
sleep apnea on the basis of polysomnography
findings (apnea–hypopnea index = 29). Con-
tinuous positive airway pressure was introduced
to manage the condition.

The patient’s cognitive function was assessed
using the Wechsler Intelligence Scale of

Children-Third edition (WISC-III), which yiel-
ded a full-scale intelligence quotient (IQ) of 93,
verbal IQ score of 90, and performance IQ score
of 98. Since the age of 3, he had been prescribed
carbamazepine and phenytoin, which effec-
tively alleviated his myotonic symptoms.
However, over time, his myotonia worsened,
leading to difficulty in opening his mouth and
eyes, significantly impacting his daily activities,
including eating and attending school.

To elucidate the underlying cause of the
myotonia, trio whole exome sequencing was
performed. This involved capturing all exon
regions of human genes using the xGen Exome
Research Panel v2 (Integrated DNA Technolo-
gies, Coralville, Iowa, USA) and sequencing the
captured regions with Novaseq 6000 (Illumina,
San Diego, CA, USA). The raw genome
sequencing data analysis, including alignment
to the GRCh37/hg19 human reference genome,
variant calling, and annotation, was conducted
using open-source bioinformatics tools and in-
house software (3billion Inc., Korea). The results
revealed a heterozygous pathogenic variant in
HSPG2 (NM_001291860.1; c.10897C[T;
p.Arg3633Ter) inherited from his mother.
Additionally, an in-trans heterozygous novel
variant of uncertain significance was identified
in the intronic region (c.413?10G[T) of the

Fig. 1 Skeletal radiographs at 9 years demonstrated sclerotic sarcoiliac joints, retroposition of femoral neck, and mild
widening of metaphysis of humerus
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same gene, inherited from the father. On the
basis of all clinical and genomic information,
the patient was conclusively diagnosed with SJS
type 1 due to compound heterozygosity of
HSPG2 mutations, inherited in an autosomal
recessive manner.

The patient was subsequently referred for
evaluation of severe blepharophimosis at the
Department of Dermatology at Siriraj Hospital.
During the dermatology clinical examination at
the age of 9 years, a narrow palpebral fissure
with imitations of elbow flexion and shoulder
extension was noted. The response to carba-
mazepine was modest and limited to treating
generalized hypertonia. Therefore, BTX-A
(abobotulinumtoxinA, ABO, Dysport�, Ipsen
Biopharm Ltd., UK) injections were
administered.

After topical anesthetic cream was removed,
the patient was injected with ABO at 1:2 ml
dilution (a vial of 500 U of ABO was reconsti-
tuted with 2 ml of sterile, preservative-free
normal saline solution to yield a solution of 25
units per 0.1 ml). The patient was treated by a

well-trained injector using an intramuscular
injection technique with a 1-ml syringe and
31-gauge needle. The patient was asked to per-
form facial rubbing or massage for 2 weeks after
injection to avoid unwanted diffusion of toxin.
The details of dosage used at each visit are
shown in Table 1 and Fig. 2.

Notably, functional improvement was
reported, with improved ability to open his eyes
and mouth during daily activities. The last
treatment was performed in July 2020. The
condition of severe blepharophimosis signifi-
cantly improved for at least 6 months following
the last treatment. Although symptoms wors-
ened after that period, they have not regressed
to their previous severity for 3 years after the
last treatment (Figs. 3 and 4). Surgical manage-
ment has not been performed or considered in
this patient because he responded well to
botulinum toxin.

Table 1 Botulinum toxin A dosage and the injected muscles

Injection site Treatment session

Firsta Secondb Thirdc Fourthd Fifthe

Corrugator supercillii 12.5

(6.25 9 2)

12.5

(6.25 9 2)

12.5

(6.25 9 2)

12.5

(6.25 9 2)

Procerus 12.5

(12.5 9 1)

12.5

(12.5 9 1)

12.5

(12.5 9 1)

12.5

(12.5 9 1)

Orbicularis oculi 25 (6.25 9 4) 25 (6.25 9 4) 25 (6.25 9 4) 25 (6.25 9 4)

Levator labii superioris alaeque

nasi

12.5

(6.25 9 2)

12.5

(6.25 9 2)

12.5

(6.25 9 2)

12.5

(6.25 9 2)

12.5

(6.25 9 2)

Depressor labii inferioris 12.5

(6.25 9 2)

12.5

(6.25 9 2)

12.5

(6.25 9 2)

12.5

(6.25 9 2)

12.5

(6.25 9 2)

Mentalis 25 (12.5 9 2) 25 (12.5 9 2) 25 (12.5 9 2) 25 (12.5 9 2) 25 (12.5 9 2)

Total 50 100 100 100 100

Data show units 9 no. of injection points
aDay 0
b1-week follow-up after first treatment
c2-month follow-up after the first treatment
d6-month follow-up after the first treatment
e9-month follow-up after the first treatment
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DISCUSSION

We present the clinical characteristics of a
patient diagnosed with SJS type 1A based on the
Giedion classification [9]. While electromyog-
raphy (EMG) signs of myotonia and X-ray
abnormalities are commonly used in diagnosing
SJS, we opted for genetic confirmation instead
of EMG [10]. To the best of our knowledge, this
is the first genetically confirmed case of SJS in a
Southeast Asian individual. Additionally, we
describe the progressive nature of myotonia
symptoms in this patient, who showed suc-
cessful treatment with ABO.

SJS is characterized by prominent myotonia
and skeletal abnormalities. In the case of SJS

type 1A, myotonia is typically observed in early
childhood, followed by bone dysplasia during
childhood. Our patient presented with a dis-
tinct mask-like facial appearance, ble-
pharospasm, short stature, and muscle stiffness
at the age of 1 year, followed by bone abnor-
malities that required orthopedic surgery later.
The exact pathogenesis of perlecan mutations,
which contribute to SJS, remains partially
understood. However, it is hypothesized that
perlecan deficiency leads to decreased acetyl-
cholinesterase levels at the neuromuscular
junction, resulting in higher acetylcholine
concentrations and possibly generating myo-
tonic discharges. Alternatively, ion channel
dysfunction could be a consequence of perlecan
abnormalities.

The management of SJS primarily revolves
around supportive measures. Medical treat-
ments using carbamazepine, phenytoin, or
procainamide aim to alleviate myotonia-related
issues, although they do not offer a cure [11].
Continuous motor activity in the facial muscles
poses challenges in terms of functional and
cosmetic symptoms. Various surgical tech-
niques have been employed to address ble-
pharophimosis [4, 8], but the presence of tight
jaw muscles and bony deformities may increase
surgical complications [5]. In SJS, myotonia is
most pronounced in the facial muscles, and it
appears to be associated with structural and
functional mutations of the perlecan gene
(HSPG2) at the neuromuscular junction [12–14].
Consequently, BTX-A has been hypothesized to
be beneficial in SJS cases. Several reports have
indicated improvement in blepharophimosis

Fig. 2 Dosage and injection sites for each treatment
session

Fig. 3 Clinical improvement of facial blepharospasm at
2 weeks after treatment with abobotulinumtoxin A
(ABO). When comparing to before treatment (a), the

ability to open his eyes during daily activities had improved
significantly at 2 weeks (b), and at 3 years after the last
treatment (c)
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after treatment with BTX-A injection. BTX-A is
widely accepted as the principal therapy for
blepharospasm and other facial dystonias [6, 7].
However, determining the appropriate dose and
frequency of treatment remains challenging as a
result of individual patient variations.

In this case, the author aimed to minimize
the dosage of botulinum toxin administered
during each treatment session. In the initial
session, perioral muscles, including levator labii
superioris alaeque nasi (LLSAN), depressor labii
inferioris (DLI), and mentalis, were treated.
Notably, the improvement in mouth move-
ment was significant even without treating the
depressor anguli oris (DAO). The necessity of
LLSAN treatment arises from its role as a
superficial elevator muscle of the nose and
upper lip involved in orofacial expressions.
LLSAN widens the nostrils and elevates the
upper lip, contributing to facial expressions
such as snarling. While LLSAN aids in elevating
the upper lip, it can also lift the alar, resulting in
a snarling appearance (refer to Fig. 3, pre-treat-
ment). Partially inhibiting LLSAN function in
this patient proved beneficial in relaxing the
midface and upper lip.

When addressing abnormal muscle func-
tions or movements around the mouth, it is not
mandatory to treat all muscles related to mouth
opening or closure. The primary goal of treat-
ment in this case was to alleviate perioral spasm
by relaxing the muscles around the mouth.
Although the masseter, temporalis, and ptery-
goids play roles in mouth closure, their func-
tions are primarily associated with mastication.

Paralyzing these muscles may not effectively
reduce mouth spasm.

Table 2 summarizes published reports on
cases that received BTX-A injections, providing
details on doses, frequency, brand, and target
muscles of the injections. Out of the 13 pub-
lished cases, five were unresponsive to botuli-
num toxin injection and required surgical
interventions. In contrast, eight case reports
showed favorable clinical outcomes with botu-
linum toxin injection for treating myotonic
spasms. Comparing with our case, which also
demonstrated positive results, we observed
similarities in terms of multiple administered
doses and long intervals between botulinum
toxin injections (3–6 months). As there are no
established guidelines for botulinum toxin
injection doses, determining the appropriate
dosage should be based on the severity and
location of myotonia. Further clinical follow-up
is necessary to assess the lasting effects of
botulinum toxin injections.

CONCLUSION

A multidisciplinary team approach is essential
for managing patients with SJS. BTX-A should
be considered as a therapeutic option to relieve
facial blepharospasm. However, the optimal
doses and intervals must be individually tai-
lored to optimize symptom control. Further
research into the use of botulinum toxin A in
managing Schwartz-Jampel syndrome is
warranted.

Fig. 4 Clinical improvement of facial blepharospasm at
2 weeks after treatment with abobotulinumtoxin A
(ABO). When comparing to before treatment (a), the

ability to open his mouth during daily activities had
improved significantly at 2 weeks (b), and at 3 years after
the last treatment (c)
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