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Abstract

True exfoliation of the lens capsule is known to be associated with glassblower’s cataract,
which is caused by extended exposure to excessive heat. Furthermore, inflammation and
trauma are also considered to be predisposing factors. We report two cases of true exfoliation
that were confirmed after cataract surgery. Neither patient exhibited true exfoliation before
cataract surgery. In addition, neither patient had a history of occupation with exposure to
excessive heat, inflammation or trauma. We observed the anterior lens capsules of these two
patients with slit-lamp microscopy before and after cataract surgery. True exfoliation
disappeared by adhering to the anterior capsule in both cases, and there were no
complications during the observation period.
(J Nippon Med Sch 2007; 74: 55―60)
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Introduction

True exfoliation of the lens capsule is a rare
disorder in which the superficial layers of the
anterior lens capsule delaminate and float as a clear,
thin membrane in the anterior chamber. Elschnig
first described true exfoliation of the lens capsule in
three glassblowers in 19221. True exfoliation was not
clearly distinguished from pseudoexfoliation at that
time, and these two entities were often confused.
True exfoliation and pseudoexfoliation were first
described as distinct clinical and pathologic entities
by Theobald in 19542. Although exposure to
excessive heat, intense infrared radiation,

inflammation, and trauma are all considered to be
predisposing factors, the incidence of true exfoliation
due to excessive heat and intense infrared radiation
has been reduced due to improvements in working
conditions. However, idiopathic true exfoliation in
elderly persons without the expected occupational
history has also been described3―5. In the present
report, we describe two cases of true exfoliation that
were considered to have developed during, but not
before, cataract surgery. These two cases were
followed by slit-lamp microscopy for 6 months
postoperatively, and these slit-lamp images were
recorded on a computer system through a charge-
coupled device camera that was connected to the
slit-lamp microscope.
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Case Reports

Case 1
An 83-year-old woman was followed up until 1995

for a cataract that was treated without drugs.
However, she had been followed up for a gastric
ulcer since 1996 and was admitted to the internal
medicine department of our hospital. She reported
gradual visual loss to her internist during her stay,
and we were consulted regarding her ocular disease
on April 3, 2002. She had also been treated for
polycythemia vera and angina pectoris since 1996.
There was no family history of noteworthy systemic
or ocular disease. She managed a restaurant, had
never been exposed to intense infrared radiation or
toxic substances and had no history of trauma,
uveitis, or other ocular problems. The best corrected
visual acuity (BCVA) was 20�200 in the right eye
and 20�40 in the left eye. Tension was 12 mmHg in
the right eye and 16 mmHg in the left eye. Slit-lamp
examination showed no corneal haze, a clear and
deep anterior chamber, and cortical and nucleus
cataracts bilaterally. Furthermore, the right eye
showed pseudoexfoliation and the right pupil
showed poor mydriasis. However, true exfoliation
was not confirmed under mydriasis (Fig. 1).
Ophthalmoscopic examination showed asteroid
hyalosis in the left eye.
Visual acuity loss was advanced by cataract

progression. After informed consent was obtained
from the patient, phacoemulsification and intraocular
lens (IOL) implantation were performed in the right
eye on April 23, 2002. Immediately after the IOL
was implanted in the capsular bag, we observed a
cellophane-like clear membrane floating from the
superficial layers of the anterior lens capsule at the
9-o’clock position. We then unsuccessfully attempted
to remove the membrane using capsular forceps.
The surgery was completed without further
complications. The postoperative BCVA was 20�25
in the right eye, and the cellophane-like clear
membrane, which continued to the superficial layers
of the anterior lens capsule at the 9-o’clock position,
was observed by slit-lamp examination on the first
day postoperatively, and, thus, we diagnosed true

exfoliation (Fig. 2A). Two weeks postoperatively, the
capsulorhexis edge at the 9-o’clock position turned
over, and the fold of the anterior capsule appeared
in this area, but true exfoliation could not easily be
seen on slit-lamp examination (Fig. 2B). One month
postoperatively, the anterior capsule contraction had
advanced, and fibrotic opacification appeared on the
lens capsule, but true exfoliation had disappeared by
adherence to the underlayer of the lens capsule,
apparent on slit-lamp examination (Fig. 3). Six
months postoperatively, anterior capsule contraction
and fibrotic opacification had advanced further, but
true exfoliation was not seen on slit-lamp
examination.
Case 2
An 86-year-old man had been followed up for

cataracts at another clinic, but visual acuity loss was
advanced by cataract progression. The patient was
admitted to our hospital for bilateral cataract
surgery on March 18, 2002. He had a history of
pulmonary emphysema and had been treated for
atrial fibrillation in 1990 for which he was receiving
medication. There was no family history of
noteworthy systemic or ocular disease. He worked
as an architect, had never been exposed to intense
infrared radiation or toxic substances, and had no
history of trauma, uveitis, or other ocular problems.
The preoperative BCVA was 20�30 in the right eye
and 20�40 in the left eye. Tension was 11 mmHg in
the right eye and 12 mmHg in the left eye. Slit-lamp
examination showed no corneal haze, a clear and
deep anterior chamber, cortical and nucleus
cataracts bilaterally, and a posterior capsular
cataract in the left eye. However, true exfoliation
was not confirmed under mydriasis (Fig. 4).
Ophthalmoscopic examination showed hard drusen
in the left eye.
After informed consent was obtained from the

patient, phacoemulsification and IOL implantation
were performed in the right eye on April 23, 2002.
Immediately after the IOL was implanted in the
capsular bag, we observed a cellophane-like clear
membrane that curled up in a scroll-like manner
from the superficial layers of the anterior lens
capsule at the 1-o’clock position, but the surgery was
completed without further complications.
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Fig. 1 Slit-lamp photograph of the right eye in Case 
1.  Pseudoexfoliation  is  shown (arrow), but 
true exfoliation  is  not seen preoperatively. 

Fig. 2A Slit-lamp   photograph   of   Case   1.   First 
postoperative day, true exfoliation is 
shown at the 9-o’ clock position of the lens 
capsule (arrow).

Fig. 2B Slit-lamp photograph of Case 1. Two weeks 
postoperatively, the capsulorhexis edge is 
turned over, and the fold of the anterior 
capsule is seen (arrow).

Fig. 3 Slit-lamp photograph of Case 1. One month 
postoperatively,    fibrotic    opacification    is 
present,      and      true      exfoliation      has 
disappeared (arrow).

Fig. 4 Slit-lamp photograph of the right eye in 
Case 2. True exfoliation is not seen 
preoperatively.

Postoperative BCVA was 20�20 in the right eye, but
the cellophane-like clear membranes remained
visible in the superficial layers of the anterior lens
capsule at the 1-o’clock and 12-o’clock positions on
slit-lamp examination the first day after surgery
(Fig. 5A and 5B). The membranes at the 1-o’clock
position separated into three layers. We also
confirmed that these clear membranes were true
exfoliation. One week postoperatively, true
exfoliation remained present on slit-lamp
examination. One month postoperatively, true
exfoliation was unchanged on slit-lamp examination
(Fig. 5C). Three months postoperatively, anterior
capsule contraction and fibrotic opacification were
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Fig. 5A Retroillumination photograph of Case 2. 
First postoperative day, true exfoliations 
are seen at the 1-o’ clock and 12-o’ clock 
positions of the lens capsule (arrows). 

Fig. 5B Slit-lamp photograph of Case 2. First 
postoperative  day,  membranes  at  the 
1-o’ clock position are observed to be 
curled up.

Fig. 5C Retroillumination photograph of Case 2. 
One   month   postoperatively,   separation  
of    the membrane   into   three   layers  at 
1-o’ clock position can be observed clearly. 

Fig. 6 Slit-lamp photograph of Case 2. Three 
months   postoperatively,   capsular 
contraction  and fibrotic opacification are 
present,  and  true  exfoliation  has 
disappeared.

observed, and true exfoliation had disappeared (Fig.
6).

Discussion

Elschnig originally described true exfoliation in
three glassblowers in 19221. It was previously
believed that true exfoliation was associated with a
history of exposure to excessive heat and intense
infrared radiation. Initially, true exfoliation was not
clearly distinguished from pseudoexfoliation and
these two entities were often confused. However,
the clinical and pathologic differences between true
exfoliation and pseudoexfoliation were first
described by Theobald in 19542. It was reported that

pseudoexfoliation is composed of fibrillar material,
which is produced by aging epithelial or
mesenchymal cells, flocculi, and a membrane of
accretions of fibrillar material deposited on the
surface of the basement membrane6. Subsequently, it
has been reported that inflammation, trauma, and
idiopathic senility are also predisposing factors.
Increases in idiopathic true exfoliation in elderly
patients have recently been noted3―5. In the present
report, we describe two patients without histories of
exposure to excessive heat, intense infrared
radiation, uveitis, or trauma and in whom true
exfoliation was not observed on slit-lamp
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examination before cataract surgery. However,
cellophane-like clear membranes that continued to
the superficial layers of the anterior lens capsule
were confirmed by slit-lamp examination after
cataract surgery. We determined that these clear
membranes represented true exfoliation.
The lens capsule is composed of layers of collagen

fibrils that are joined by interfibrillary cement. Lens
epithelial cells continue synthesizing collagen fibrils
throughout their lifetime. Although the cause of true
exfoliation remains unknown, possible causes include
cement substance failure between the collagen fibrils
that constitute the lens capsule, regressive changes
in the collagen fibrils themselves, and degeneration
of lens epithelial cells7,8. Exposure to excessive heat
and intense infrared radiation, uveitis, and trauma
merely promote these mechanisms5.
The layer structure of the lens capsule, which is

composed of thin laminated collagen fibrillar sheets,
disappears with aging9. Although the cause of true
exfoliation is not yet known, histochemical studies
suggest the involvement of degeneration of fibrillar
constituents of the membrane or damage to the
interfibrillar cement7,8. It has been considered that
age-related changes in the lens play a role in true
exfoliation of the lens capsule because true
exfoliation appears in older patients and because
idiopathic cases in the absence of history are more
common in older patients3,10,11. Ultrastructural studies
have shown that the lamellar construction, even in
the normal lens capsule, changes with age, and it
was suggested that delamination of the anterior
lamella might develop as a result of degeneration of
the fibrillar constituents of the membrane or
damage to the interfibrillar cement7,8. Cashwell et al.
have reported on 7 patients with idiopathic true
exfoliation who were an average age of 85.4 years at
the time of diagnosis3. Fiore et al. have also reported
idiopathic true exfoliation in an elderly patient (age,
86 years) and suggested that the cause was aging12.
In Japan, idiopathic true exfoliation has been
reported in four elderly patients, all of whom were
older than 80 years5,10,13.
In our patients, true exfoliation was observed after

cataract surgery. Braude and Wallensak et al. have
reported that the double-ring sign in the remaining

capsular margins can be observed after continuous
curvilinear capsulorhexis in cataract surgery14,15.
Furthermore, Wallensak et al. have suggested that
there is a weak point in the capsular tissue in the
border zone between the zonular lamella of the lens
and the capsule proper and that the superficial splits
that they observed histologically in this region might
be a precursor or forme fruste of true exfoliation15.
Our present patients were both older than 80

years. We hypothesize that split formation in the
lens capsule layer was already present owing to age-
related degeneration of the fibrillar constituents in
the membrane or damage to the interfibrillar
cement. It is possible that the external force exerted
on the anterior lens capsule during capsulorhexis
delaminated the superficial layer of the anterior lens
capsule.
True exfoliation in these patients disappeared

during the postoperative follow-up period. As for the
mechanism, we hypothesize that the lens epithelial
cells migrated and produced extracellular matrix
components, such as collagen fiber, between the
splits, and we believe that the extracellular matrix
adhered to the delaminated membranes to the lower
layers of the anterior lens capsule. Clinically,
however, there were no complications resulting from
true exfoliation formation.
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