
British Journal ofOphthalmology, 1990,74,631-634

Histology of the lens in the Weill-Marchesani
syndrome

Hisako Fujiwara, Yasushi Takigawa, Shinya Ueno, Kanshi Okuda

Abstract
The Weill-Marchesani syndrome is a rare
systemic connective tissue disease character-
ised by small stature, brachydactyly, ectopia
lentis, and spherophakia. Three siblings with
typical manifestations of this syndrome were
reported. The ophthalmological findings in all
these cases were spherophakia, severe myopia,
a shallow anterior chamber, and narrow angle
glaucoma. Two cases underwent laser irido-
tomy and drug treatment. In the third case the
lens was removed from the eye because of
injury, and this lens was examined by light and
electron microscopy.
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The Weill-Marchesani syndrome was first
reported in one patient with brachydactyly and
microspherophakia by Weill' in 1932 during
research on the Marfan syndrome. In 1936
Marchesani2 reported four cases with brachy-
cephaly, small stature, brachydactyly, and
microspherophakia considered to have this
syndrome.
The Weill-Marchesani syndrome is character-

ised by dystrophia mesodermalis hyperplasia in
contrast to the Marfan syndrome, in which
dystrophia mesodermalis hypoplasia is present.3
The Weill-Marchesani and Marfan syndromes
therefore appear to be mirror images of each
other.4

In this syndrome treatment of the glaucoma is
the main problem.
Three siblings with typical manifestations of

the syndrome are reported on here. Two under-
went laser iridotomy and drug treatment to
control the intraocular pressure. In the third case
the lens had been removed from the eye because
of injury, and this lens was examined histo-
logically.

Case reports
Case 1, proband, a 13-year-old female (Figs 1, 2)
and case 2 eldest brother of case 1, 30-year-old
male (Fig 3) were typical cases, successfully
treated by laser iridotomy.

Case 3 was a 20-year-old male, elder brother of
case 1. Because his sister and brother had been
treated for glaucoma he came to the authors'
department for a detailed examination. His visual
acuity was 20/20 with -1ID in the right eye and
24/20 with - 14D in the left eye. The anterior
chamber was shallow and the angle was narrow.
The intraocular pressure was 14 mmHg in the
right eye and 16 mmHg in the left.
At 1800 on 3 June 1988 a piece ofwood struck

him in the right eye while he. was cutting down a
tree with an electric saw; He was immediately
examined by a local physician and underwent an

Figure I Family tree ofpatients reported on here.

emergency operation because of a ruptured right
eyeball. The lens was easily removed from the
eye during operation. The details of Zinn's
zonule were not clear. The lens capsule was not
ruptured and spherophakia was observed. The
equatorial diameter was rather small at 7 mm,
and the sagittal diameter was longer than normal.
There was some protrusion in the pupillary area
(Fig 4).
The lens was immediately fixed in neutral

formalin.bs.
Figure 2 A: Short hands with stubby fingers oftheproband.
B: Right eye of the same patient showing microspherophakia.
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Figure 5 Light microscopic pi
corticalfibres are liquefied, for?
eosin, x 170.) B: The nuclear I

(Haematoxylin and eosin, x 17

Figure 3 Slit-lamp view of the elder brother of the probana
......e:

showing an extremely shallow anterior chamber.

LIGHT MICROSCOPY
The anterior capsule appeared to be almost B
normal. The epithelial cells were irregularly Figure 4 Extracted lens ofthe brother ofthe proband; small

in size and round in shape. B: Appearance of the extracted
lens. Large sagittal diameter and projection into the pupillary
space are seen.

.....; f. .......*il *. tt.| .... 0 shaped and some of their nuclei appeared

epithelial cells. Many of the cortical fibres had
....pynoi..an vcols er ee btwe

liquefied, forming homogeneous amorphous.*....-....iA~ir'.... ..%''masses.The nuclear lens fibres were strongly
i.+ -::: o$;i 6eosinophilic and well orientated (Fig 5).
Hi_Theanterior capsule stained strongly positive4+; with periodic acid Schieff. A few cortical lens
X .71I!5jfibre nuclei remained in the deeper area (Fig 6).

The posterior capsule was thin. The subcap-
sular posterior cortex was totally liquefied, and
homogeneous proteinaceous masses filled with
subcapsular area (Fig 7).

ELECTRON MICROSCOPY
The anterior capsule was homogeneous and its
anterior and posterior surfaces were smooth.
The epithelial cells were mostly cuboid. The

4WV*4I: ; nucleus was round. The nuclear envelope was
smooth, with many nuclear pores. The euchro-
matin was finely granular and evenly distributed
throughout the nucleus, and the heterochromatin
appeared as many dense, irregularly formed
aggregates. In some degenerating cells nuclear
envelopes were lost in some regions, and

->D aggregates of heterochromatin had decreased in
number. The cytoplasm contained small mito-
chondria, rough-surfaced endoplasmic
reticulum, and single or aggregated ribosomes.
Many vacuoles of different sizes were found
throughout the cytoplasm. Adjacent cells often
had deep interdigitations and showed many
intercellular irregular gaps with fine granular

[cture. A: The epithelial cells are irregularly shaped. Many ofthe debris. The subepithelial lens fibres were
ming homogeneous amorphous masses. (Haematoxylin and * T re
tens fibers are strongly eosinophilic and well oriented. completely degenerated and appeared as evenly
70.) distributed granular masses (Figs 7, 8, 9).
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Figure 6 Light microscopic findings. A: Some ofthe corticalfibres are liquefied and a
homogeneous amorphous masses. The nuclear fibres are strongly eosinophilic. (Masson'
trichrome, x 170.) B: The anterior capsule is strongly PAS-positive. (PAS, x 170.)

Figure 7 Posterior portion ofthe lens. The subcapsular posterior cortex is totally liquefy
(Masson's trichrome, x 170. )

Discussion
The ophthalmological complications of the
Marchesani syndrome include microsphero-
phakia associated with ectopia lentis, lens
myopia, and secondary glaucoma. The lens is
small and spherical with an equatorial diameter
of6 75mm on the average and a sagittal diameter
25% larger than normal.4 The angle becomes
narrow because of the shallow anterior chamber
caused by the spherophakia and the forward
movement of the lens, but there have also been
cases of congenital angular abnormalities.56

Peripheral iridectomy7-9 is an operative
technique for pupillary block glaucoma in this

rn syndrome, but recently laser iridotomy has
appeared as a safe method, with few complica-
tions."' Lensectomy is difficult to perform in
these cases, and complications are apt to arise.
However, it has been reported that no complica-
tions occur when irrigation-aspiration is
performed with anterior capsulotomy by YAG
laser."
To maintain visual acuity an early diagnosis

_ and surgery before the visual acuity decreases are
* necessary.'2 In the diagnosis of visual distur-

bances in children, cases have been reported in
which attacks of acute glaucoma occurred from
cyclopentolate eyedrops, or the glaucoma did not
improve owing to pilocarpine eyedrops. II

Genetically this syndrome often involves auto-
somal recessive inheritance, and there have been
cases where it appears in a father and his sons
and daughters'4 and in a mother and sons.'5 In
our report the syndrome appeared in a mother,
her two sons, and a daughter. This case was con-
sidered to be one of autosomal dominant
inheritance.

In the present study we obtained a lens
removed from the eye owing to an accidental
injury, and it was examined histologically. In
previous reports there have been records only of
the shape, size, and weight of the lens but no
histological findings. It has been suggested that
microspherophakia is caused by growth of the
lens ceasing congenitally when the fetus is 5-6
months old, so that the lens retains it initial
shape. 16 In the lens we obtained there was
marked degeneration of the epithelial cells of the
lens and marked liquefaction and destruction of
the subcapsular cortical fibres in the anterior and
posterior poles in addition to microspherophakia.
These findings indicated a lens with a compli-
cated cataract. '7 However, there was no hyper-
trophy of the capsule such as that seen in cataract
lenses complicated with iriditis.

Degeneration and necrosis of the epithelial
cells of the lens are caused by various factors
including aging, inflammation, trauma, and
surgery."' Destruction of the cortical fibres is
a common histological change seen in lenses
with senile cortical cataracts; in the present
case of Weill-Marchesani syndrome it was con-
siderable.
These changes appear to be due to physical

and mechanical factors, because the lens is
4.r highly movable and often in contact with the iris,

especially in association with long term irritation
in the pupillary area in cases of microsphero-

ed. phakia. However, other biochemical changes
within the lens cannot be ruled out.
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Figure 8 Electron microscopic findings ofthe anterior lens capsule. A: The anterior capsule
(A) is homogeneous, and its anterior and posterior surfaces are smooth. (x2500.) B: Lens
epithelial cell. The nucleus ofthe epithelial cell is round. The euchromatin (E) isfinely
granular. The heterochromatin (H) appears as aggregates. The cytoplasm contains small
mitochondria (M) and many vacuoles (V). Adjacent cells have deep interdigitations (ID) and
show many intercellular irregular gaps (G). (x4200.)
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Figure 9 Lens epithelial cell and lensfibre. The cytoplasm contains rough surfaced
endoplasmic reticulum (RER) and single or aggregated ribosomes (AR). The subepithelial lens
fibres (LF) are degenerated and appear as evenly distributed granular masses. (x 4200).
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