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Background: Weill–Marchesani syndrome (WMS) is an autosomal inherited connective 
tissue disease. Clinical manifestations include microspherophakia (MSP), high myopia, 
ectopia lentis, open-angle glaucoma, short stature, short fingers, joint stiffness, and (occa
sionally) cardiovascular defects. At present, a total of four pathogenic gene loci related to 
WMS have been found: ADAMTS10, ADAMTS17, FBN1, and LTBP2.
Case Report: The patient was a five-year-old girl whose eyesight had become progres
sively worse for three years before her parents brought her to the hospital. Computer 
optometry showed high myopia in both eyes, while a slit lamp examination found that the 
anterior chamber of both eyes was shallow, and the lens was in a state of dislocation (ectopia 
lentis). An IOLMaster examination revealed that the lens was spherical (MSP), and the lens 
thickness (LT) was 5.36 mm. Corneal topography showed that the angle kappa was 0.18 mm 
in the right eye (OD) and 0.30 mm in the left eye (OS). An intraocular pressure (IOP) (OD: 
26.5 mmHg, OS: 30.6 mmHg) examination showed that the fundus cup to disc ratio was 
normal, but secondary glaucoma caused by lens dislocation could be considered. The IOP 
was maintained within a normal range using antihypertensive drugs. The patient’s younger 
sister also had a dislocation of MSP. Gene detection showed a heterozygous mutation in the 
LTBP2 gene [c.3672delC:p.Thr1225fs and c.3542delT:p.Met1181fs], and a diagnosis of 
WMS-like syndrome was confirmed.
Conclusion: WMS syndrome is rare, and the mutation of the LTBP2 gene has not been 
previously recorded in the GnomAD (Genome Aggregation Database) of East Asia. This 
case report provides some reference for studying the mechanism of WMS and WMS-like 
syndrome caused by an LTBP2 gene mutation.
Keywords: Weill–Marchesani syndrome, microspherophakia, ectopia lentis, LTBP2, 
compound heterozygous, secondary glaucoma

Background
Weill–Marchesani syndrome (WMS) is an autosomal inherited connective tissue 
disease. It can be either autosomal recessive (AR) or autosomal dominant (AD), 
depending on the genetic pattern.1 The prevalence of WMS in different populations 
is 1:100,000.2 Clinical manifestations include microspherophakia (MSP), high 
myopia, ectopia lentis (EL), open-angle glaucoma, short stature, short fingers, 
joint stiffness, and (occasionally) cardiovascular defects.

When the above clinical symptoms occur, WMS’s presence is likely, and 
relevant genetic testing can be conducted for confirmation. At present, a total of 
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four pathogenic gene loci related to WMS have been 
found: ADAMTS10, ADAMTS17, LTBP2, and FBN1. 
The first three are connected with AR inheritance, which 
accounts for 45% of WMS cases, while the last is asso
ciated with dominant inheritance, which accounts for 39% 
of WMS cases; the remaining 16% are sporadic cases. 
Although the genetic pattern and the pathogenic gene 
may be different, their clinical manifestations are the 
same.

Case Report
The child’s parents had observed the child’s poor eyesight 
for three years, so they brought the child to Shenzhen Eye 
Hospital for medical treatment. The child’s visual acuity 
was examined using computer optometry, and the follow
ing results were obtained: OD: −19.00 DS (spherical lens) 
−1.50 DC (cylindrical lens) × 15; OS: −19.50 (spherical 
lens) −3.00 (cylindrical lens) × 165. The slit-lamp 

examination showed that both eyes’ anterior chambers 
were shallow, the anterior chamber depth was about 2 
CT. CT is the corneal thickness seen under a slit lamp, 1 
CT = 1 corneal thickness, which is a rough method to 
estimate the depth of the anterior chamber.

The sclera, conjunctiva, and cornea were normal, but the 
child’s lens was EL. After mydriasis, the anterior segment 
photograph showed that the EL was tremulous and in a state 
of dislocation under the nasal septum, and the equatorial part 
of the lens could be seen in the pupil area (Figure 1). An 
IOLMaster examination found that the lens was spherical, 
and the LT was 5.36 mm (Figure 1). A corneal topography 
examination showed that the right eye angle kappa was 
0.18 mm, whereas the left eye angle kappa was 0.30 mm. 
Scanning laser ophthalmoscope (SLO) examination showed 
that the fundus retina was generally normal (Figure 1). SLO 
examination is performed using the red and green laser 
irradiation on the retina and then capturing its reflected 

Figure 1 A family with Weill–Marchesani syndrome: (A) pedigree of the family with Weill–Marchesani syndrome; (B) the anterior segment photograph shows the 
dislocation of the microspherophakia (MSP) to the lower part of the nose; (C) SLO (Panoramic Ophthalmoscope-Daytona P200T) showing that the fundus of the patient 
was normal, and there was no obvious fundus retinal change; (D) IOLMaster (ZEISS IOLMaster 700) showing that the patient had MSP with normal AL (axial length). In the 
picture, black line 1 to yellow line 5 is the AL (axial length), red line 3 to green line 4 is the LT (lens thickness), blue line 2 to red line 3 is the ACD (anterior chamber depth), 
black line 1 to blue line 2 is the corneal thickness.
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light to obtain a wide-angle picture of the fundus. The first 
IOP measured by a non-contact tonometer was normal. The 
non-contact intraocular pressure meter uses high-speed gas 
to spray on the cornea’s surface to measure the intraocular 
pressure through the change of the shape of the cornea.

As the child would not cooperate with subsequent exam
inations, she was given glasses to correct her vision, surgery 
was postponed, and she was diagnosed as “EL OU (both 
eyes), spherical lens OU, ametropia OU.” One year later, 
when the child came back to the hospital for re-examination 
on October 22, 2020, it was found that the intraocular pressure 
was elevated, and the fundus cup to disc ratio was normal 
(OD: 26.5 mmHg, OS: 30.6 mmHg). The fundus cup to disc 
ratio refers to a physiological depression in the central part of 
the optic nerve papilla. It has a certain reference value in the 
diagnosis of glaucoma. Thus, secondary glaucoma caused by 
lens dislocation was considered. The IOP was controlled by 
antihypertensive drugs, Carteolol Hydrochloride eye drops, 
and fell within the normal range. The patient’s sister was also 
found to have poor eyesight, and after being seen by a doctor, 
she was diagnosed as having MSP.

After obtaining the consent of the family members and 
the approval of the Ethics Committee of Shenzhen Eye 
Hospital, we extracted blood from the patient, her sister, 

and their parents. Second-generation sequencing of the 
genes was then performed. High-throughput sequencing and 
analysis were performed using the patient’s clinical charac
teristics (low-quality mutations were filtered during data ana
lysis to ensure accurate analysis), and two heterozygous 
mutations were found in the latent transforming growth factor 
beta-binding protein 2 (LTBP2) gene on chromosome 14 of 
the patient and her sister (Figure 2). Variant 1 is a frameshift 
deletion variant c.3672delC:p.Thr1225fs, while Variant 2 is 
a frameshift deletion variant c.3542delT:p.Met1181fs. WMS 
is an AR genetic disease, and we identified a possible patho
genic Variant 1 at the trans-position of this variant.

The verification results of the first-generation sequen
cing showed that Variant 1 was inherited from the father, 
and Variant 2 was inherited from the mother, which con
stituted a complex heterozygous mutation. Neither of these 
two variants has been previously reported in the literature.

Discussion
MSP is a rare ocular clinical manifestation. Enlargement 
or dislocation of MSP may lead to pupil obstruction and 
secondary angle-closure glaucoma. The occurrence of 
MSP is related to the abnormal development of the meso
derm in the embryonic stage. The lens is spherical at five 

Figure 2 Mutations in the LTBP2 gene of the patient and her family. The waveforms of the four colors represent the signal strength of the four bases, A is green, T is red, 
G is black, and C is blue. Under normal circumstances, the peak is clear, and the distance between the two peaks is uniform. (A and B) Variant 1 and Variant 2 constitute 
a compound heterozygous missense mutation: (A) the mother had no heterozygous frameshift deletion, the red arrow was the normal peak of G, while the patient, her 
sister, and father had the heterozygous frameshift deletion, so their G peaks became shorter and the T peaks mixed together at the red arrows. (B) The father had no 
heterozygous frameshift deletion. The red arrow was the normal peak of A, while the patient, her sister, and mother found the heterozygous frameshift deletion, so their 
A peaks became shorter and the C peaks mixed together at the red arrows.
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to six months of embryonic development of the eye and 
then gradually develops into a biconvex shape due to the 
development of the ciliary body and suspensory ligament 
of the mesoderm.3 In MSP, the spherical shape is main
tained due to the abnormal development of the mesoderm 
and suspensory ligament. MSP often occurs in WMS, 
Marfan syndrome, Alport syndrome, and oculodentodigital 
syndrome, but a few cases have been reported as an iso
lated defect. Among these rare diseases, WMS and Marfan 
syndrome are the most common.

Although both of them have ocular manifestations of 
MSP, Marfan syndrome is also characterized by being 
unbalanced, having slender, long limbs, fingers, and toes 
due to the excessive extension of the connective tissue, 
and those suffering from this syndrome tend to be taller 
than average, which is opposite of people with WSM.4 It is 
necessary to carry out molecular genetic testing of the 
corresponding genes to make a final MSP diagnosis.

LTBP2 primarily affects the production of the extra
cellular matrix (ECM).5 It is expressed in elastic tissue and 
binds to fibrin 1, which contains microfibrils.6 Microfibers 
exist not only in elastic tissues, such as ligaments, valves, 
and lens capsules but also in tissues lacking elastin, such 
as the ciliary zone. Microfilaments are relatively rigid 
elastic films and can anchor at the interface between 
ciliated bands and other basement membranes.7

Variant 1 is the deletion variation c.3672delC:p. 
Thr1225fs. This variation causes the LTBP2 gene to be 
shifted from the 1,225th codon and produces a termination 
codon in advance. Variant 2 is the deletion variation 
c.3542delT:p.Met1181fs, which causes the code shift of 
the LTBP2 gene from the 1,181st codon and produces 
a termination codon in advance. Variants 1 and 2 constitute 
a compound heterozygous missense mutation, which will 
lead to a partial loss of function of the LTBP2 gene, 
causing the deterioration of the microfilament stability of 
the suspensory ligament and the lens capsule and, finally, 
resulting in a series of ocular clinical WMS symptoms, 
such as MSP, EL, and secondary pupil block glaucoma. 
Both the father and mother of the case in question have 
normal phenotypes. This means that neither c.3672delC:p. 
Thr1225fs (the father) nor c.3542delT:p.Met1181fs (the 
mother) can cause the disease phenotype alone.

Identifying these pathogenic gene mutation sites will 
help complement the genetic diagnosis of WMS and pro
vide a new direction for prenatal diagnosis to prevent more 
congenital eye diseases.
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