MARSHALL AND STICKLER
SYNDROME IN ONE FAMILY

SUMMARY

MARSHALL AND STICKLER SYNDROME IN ONE FAMILY

The authors present the ocular finding in a patient sent to the Department of Paediatric
Ophthalmology at the Children's University Hospital — Faculty of Medicine, Comenius Uni-
versity in Bratislava at the age of 3 months, with congenital glaucoma in her right eye and
bilateral high myopia. The family anamnesis of the patient shows repeated occurrence of
stunted growth, myopia, facial dysmorphia and cataract. The child's mother had high myopia,
the mother's brother underwent cataract surgery, the child's grandmother and her sisters
and the child's great grandmother had high myopia and glaucoma, and probably underwent
cataract surgery at a young age. The child's mother and grandmother underwent a genetic
examination, with a conclusion of Marshall syndrome. Within the framework of neonatal
screening, poor cortical auditory evoked potential, a defect of the interventricular septum
and bifid uvula were diagnosed in the child. With regard to the overall finding in the patient
and the genetic family history, we suspected Marshall syndrome. A genetic examination de-
termined Stickler syndrome type 1 with the presence of mutation in the COL2A gene (variant
€.2710C >T (p.Arg904Cys,rs121912882)). Due to high intraocular pressure with the impossibi-
lity of compensation by medication, bilateral trabuculectomy was performed on the patient.
At present the patient has intraocular pressure compensated with adjuvant medicamentous
therapy. With regard to high myopia and pronounced degenerative changes on the periphery
of the retina in the sense of lattice degeneration, preventive cryopexy of the retinal periphery
is planned. A molecular genetic analysis helped diagnose the pathology as Stickler syndrome
type 1, which manifested phenotype symptoms of Marshall syndrome or Stickler syndrome
type 2.
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INTRODUCTION

Marshall syndrome is a genetically conditioned hetero-
geneous pathology characterised by high myopia, cataract,
glaucoma, retinal detachment (amotio retinae), progressive
hearing defect, mild spondyloepiphyseal dysplasia, stun-
ted growth, osteoarthritis, central facial dysmorphia and
cleft palate. The intensity of the individual symptoms varies
between individuals, phenotype manifestations characteri-
stic of Marshall syndrome overlap with Stickler syndrome.
Originally 3 types of Stickler syndrome were differentiated,
nosologically separated from Marshall syndrome. In Stickler
syndrome there is more frequent incidence of hyperflexibi-
lity of joints, while growth disorders are not pronounced.
Hearing impairments frequently occur in Stickler syndro-
me types 2 and 3, in type 1 they are not present. Ocular
symptoms do not occur in Stickler syndrome type 3. The in-
cidence of the pathology is 1: 7500-9000 newborn infants.
The syndrome may be hereditary, autosomal dominant or
recessive (1, 6, 7, 8). Abnormal synthesis of collagen type
I, Xl or IX, located in cartilage, vitreous body, intervertebral
discs and inner ear is present in patients. Marshall syndro-
me is conditioned by the mutation of gene COL11A1l. In
Stickler syndrome mutations of COL2A1, COL11A2, COL9A1,
COL9A2, COL9A3 and COL11A1 occur. Phenotype differen-
ces between Marshall syndrome and Stickler syndrome are
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stated in the case of Marshall syndrome as stunted growth,
low root of nose, early onset of hearing disorder and more
pronounced maxillary hypoplasia. In Stickler syndrome the
growth defects become less pronounced with age (3). Here-
dity is autosomal dominant (COL2A1, COL11A2, COL11A1)
and recessive (COL9A1, COL9A2, COLOA3). In the past
Marshall syndrome and Stickler syndrome were considered
different pathological units with phenotypically similar ma-
nifestations. With regard to the discovery of the mutation
on the same locus in both syndromes (Marshall syndrome
and Stickler syndrome type Il — COL11A1), it is necessary to
cease to separate these 2 syndromes (6, 7, 4).

METHOD

The patient was sent to the Department of Paediatric
Ophthalmology of the Children's University Hospital — Fa-
culty of Medicine, Comenius University in Bratislava in 2017
at the age of 3 months due to pain and lachrymation in the
right eye. Within the framework of an ophthalmological
examination, the following were tested: central visual acuity
(CVA), echobiometry. Due to the patient's age, we examined
intraocular pressure (IOP), gonioscopy, local finding on an-
terior segment, optical media, ocular fundus and refraction
under general anaesthesia (GA). The patient's CVA was exa-
mined with the aid of the method of preferential looking.
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For the examination of the anterior segment we used direct
examination by surgical microscope and manual slit lamp.
We measured IOP on an | care instrument. We examined the
gonioscopic finding with the aid of a three-sided Goldmann
lens. The finding on the ocular fundus of the patient was
examined by indirect ophthalmoscope in artificial mydriasis.
We also measured refraction in artificial mydriasis, using a
Retinomax manual keratorefractometer. For photo-docu-
mentation we used a RetCam Il. In addition to the ophthal-
mological examination, biochemical and genetic tests were
also conducted.

RESULTS

At the examination congenital glaucoma was diagnosed in
the right eye. Due to concurrent infection of the upper re-
spiratory tracts, the examination under general anaesthesia
was deferred for 2 weeks, local antiglaucomatous therapy
was commenced in a triple combination of antiglaucoma-
tous agents Cosopt and Brimonal 0.2%. At the examinati-
on under GA we determined pseudoexophthalmos in the
right eye, with slightly increased diameter of cornea. The
cornea was edematous, anterior chamber deeper, pupil 4
mm wide, with delayed reaction to illumination. The opti-
cal media were clear. The finding on the ocular fundus was
more difficult to evaluate due to corneal edema. In the left
eye the finding was physiological. Other numerical values
are stated in table no. 1. A positive family anamnesis was
present (fig. 1). High myopia and hearing disorder were
diagnosed in the mother, and later Marshall syndrome was
genetically confirmed. The mother's brother had under-
gone cataract surgery, the child's grandmother, her sisters
and the child's great-grandmother had high myopia, cata-
ract and hearing impairment. All the relatives had stunted
growth. Within the framework of neonatal screening, poor
cortical auditory evoked potential, bifid uvula and a defect
of the interventricular septum were diagnosed in the child.
With regard to the positive family anamnesis, the presence
of glaucoma, high angle myopia and characteristic facial dy-
smorphia, we indicated a genetic examination for suspected
Marshall syndrome, as well as genetic examination for the
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Fig. 1: History of family with Marshall/Stickler syndrome.
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presence of the CYP1B1 gene, which is characteristic of pri-
mary congenital glaucoma. Due to insufficient medicamen-
tous compensation of I0OP, trabulectomy was performed on
the right eye in February 2017. At a postoperative follow-up
examination in March 2017, increased intraocular pressure
with slight corneal edema was determined also in the left
eye. In the right eye, following regression of corneal ede-
ma, Haab's striae became visible, and later appeared also in
the left eye. Excavation on the disc of the optic nerve (DON)
remained 0.2 in the right eye, in the left eye DON without
excavation (fig. 4, 5). A genetic examination for the presence
of the CYP1B1 gene was negative. An audiometric examina-
tion confirmed a perceptual hearing disorder in the child on
the level of 31% reduction bilaterally. A defect of the inter-
ventricular septum spontaneously healed. An orthopaedic
examination did not detect any pathology. Central facial dy-
splasia and cleft palate were present in the child (fig. 2, 3). A
genetic examination detected mutation of COL2A1 (variant
€.2710C >T (p.Arg904Cys,rs121912882)), which is typical of
Stickler syndrome type 1. Upon an examination at the age
of 1.5 years the patient's condition was stabilised upon local
anti-glaucomatous therapy with Cosopt gtts bilaterally and
Xalatan gtts in the right eye (fig. 6). With regard to the risk of
retinal detachment with the existing degenerative changes

Table no. 1: Numerical values of patient at first examination.

Parameter Right eye Left eye
Diameterofomea |-l i

26 12
24.5 mm 24.1 mm

EBM (echobiome-
try)

Refraction Impossible to mea- -15Dsph-3Dcyl
sure due to corneal ax25st

edema
c/D C/D0,2 C/DO

Gonioscopy - Hypoplasia of
root of iris, higher
tendril, isolated li-

gamenta pectinata

Fig. 2: Central
facial dysmor-
phia, shallow
orbits, pseudo-
exophthalmos,
hypertelorism
and low root of
nose in patient
with Marshall/
Stickler syndro-
me at age of 4
months.
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Fig. 3: Bifid uvula in patient with Marshall/Stickler syndrome.

Fig. 4: Ocular fundus in patient with Marshall/Stickler syndrome,
right eye. For description see table no. 2.

Fig. 5: Ocular fundus in patient with Marshall/Stickler syndrome,
left eye. For description see table no. 2.

Fig. 6: Central
facial dysmor-
phia, shallow
orbits, pseudo-
exophthalmos,
hypertelorism
and low root of \
nose in patient
with Marshall/
Stickler syndro-
me at age of
15 months.

-
Table no. 2: Examination of patient at age of 15 months.

Pa— Right eye

Vision Fixes, does not Fixes, does not

resist occlusion resist occlusion
Diameter of cornea [EEEuy 13.5 mm
18 17
Anterior segment R. clear, Haab's R. clear, Haab's
striae striae

of the retinal periphery upon high myopia, we are planning
preventive cryoretinopexy (5). The numerical values at the
age of 15 months are presented in table no. 2.

DISCUSSION

Marshall/Stickler syndrome is characterised by a disor-
der of the conjunctival tissue. The presence of abnormal
synthesis of collagen type Il, XI or IX, which are located
in the hyaline cartilage, vitreous body, intervertebral discs
and inner ear explains the multisystemic affliction of the
patients. The clinical picture often varies, the individual
symptoms of the syndrome are not equally developed in
all patients. In patients with the phenotype of Marshall/
Stickler syndrome but without demonstrated mutation
in the region of the COLA11A1 gene, blue sclera and ke-
ratoglobus have also been described (4). Mutation in the
COLA11A1 gene causes a disorder in the synthesis of co-
Ilagen IX, mutation in the gene COL2A1 is more typical of
the phenotype of Stickler syndrome and codes collagen II.
According to the intensity of the disorder, varying degrees
of defect of the conjunctival tissue are present. Sponta-
neous rupture of the lens capsule has been described in
a child during a glaucomatous seizure (2). With regard to
these serious, sometimes crippling consequences of this
syndrome, active monitoring is essential due to the most
frequent known complications.
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CONCLUSION

Marshall/Stickler syndrome involves severe, sometimes
crippling consequences. Due to the known risks and compli-
cations, it is essential to monitor the patient actively, espe-
cially from an ophthalmological perspective — compensation
of IOP, monitoring and accurate correction of myopia, active
monitoring of peripheral retinal degeneration. In the case of
pronounced changes on the retinal periphery it is necessary
to indicate preventive retinopexy. The patient and parents
must be instructed with regard to self-monitoring for the pur-

pose of timely identification of potential retinal detachment.
It is also necessary to monitor the patient with regard to the
potential development of cataract. Monitoring by an ophthal-
mologist is essential also from the perspective of preserving
the most optimal visual functions, since the patient is also
affected by hearing impairment. The patient therefore requi-
res active monitoring also with an ENT specialist and orthopa-
edic surgeon. No less important is genetic consultation in the
affected family with regard to further children. Our patient is
being regularly monitored for all of the above-stated compli-
cations. At present her condition is stabilised.
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