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Early Postoperative Capsular Block Syndrome
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Background: Postoperative capsular block syndrome (CBS) is a unique and rare complica-

Methods:

Results:

Conclusion:

tion of continuous curvilinear capsulorhexis (CCC). The purpose of this
study was to analyze the clinical characteristics and results of early postoper-
ative CBS.

Patients who developed early postoperative CBS after cataract surgery from
October 1998 through September 2002 were retrospectively identified. All
eyes underwent smooth phacoemulsification after anterior CCC. An intraoc-
ular lens (IOL) was implanted into the capsular bag. Neodymuim:YAG
(Nd:YAG) laser peripheral anterior capsulotomy or posterior capsulotomy
was performed when resolution did not occur or the intracoular pressure was
elevated.

Eight eyes of eight patients were included in the study. These patients pre-
sented with a shallow anterior chamber, anteriorly displaced IOL, distended
capsular bag, and myopic shift within the first week after the surgery. One
eye was associated with secondary angle-closure glaucoma. No CBS
resolved without intervention during the follow-up period. The Nd:YAG
laser peripheral anterior capsulotomy (4 eyes) and posterior capsulotomy (4
eyes) were successful in resolving the CBS in all eyes, and normalized the
intraocular pressure in the eye with secondary angle-closure glaucoma.
Postoperative CBS did not resolve spontaneously in most cases. Only a small
percentage of early postoperative CBS was associated with secondary glau-
coma. The Nd:YAG laser peripheral anterior capsulotomy and posterior cap-
sulotomy were successful in treating postoperative CBS.

(Chang Gung Med J 2003,;26:745-53)
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Capsular block syndrome (CBS) is a unique and
rare complication of cataract surgery with
implantation of a posterior chamber intraocular lens
(PCIOL) after an anterior continuous curvilinear
capsulorhexis (CCC). It is characterized by capsular
hyperextension, intraocular lens (IOL) displacement

anteriorly, anterior chamber shallowing, and unex-
pected postoperative myopic shift in refractive sta-
tus. It was first described by Davison.” Holtz and
Masket each reported similar cases.*” It has also
been reported to have developed during cataract
surgery® and even years after cataract surgery.®®

From the Department of Ophthalmology, Chang Gung Memorial Hospital, Taipei.

Received: Apr. 24, 2003; Accepted: Jun. 9, 2003

Address for reprints: Dr. San-Ni Chen, Department of Ophthalmology, Chang Gung Memorial Hospital. 5, Fushing Street, Gueishan
Shiang, Taoyuan, Taiwan 333, R.O.C. Tel.: 886-3-3281200 ext. 8666; Fax: 886-3-3287798; E-mail: jauder @adm.cgmh.org.tw



746 Jau-Der Ho, et al
Postoperative capsular block syndrome

Miyake and associates proposed a classification of
CBS (intraoperative, early postoperative, and late
postoperative) based on the time of onset.” The
methods of treatment differ for each type. Yeoh and
Theng further divided the intraoperative type into
two stages.® Our current study was restricted to
cases with early postoperative CBS (onset between 1
day and 2 weeks after the surgery).

CBS is characterized by blockage of viscoelastic
substance or particulate matter within the capsular
bag.®'” The contents are prevented from passing
between the optic the IOL and the anterior capsule.
They possibly draw in water and lead to capsular
expansion, anterior displacement of IOL and iris
diaphragm, anterior chamber shallowing, unexpected
postoperative myopic shift in refraction, as well as
increased space between the IOL and the posterior
capsule of the crystalline lens."'? The treatment of
CBS includes neodymium:YAG (Nd:YAG) laser
peripheral anterior capsulotomy and posterior capsu-
lotomy. In this study, we present eight cases of post-
operative CBS noted within a 4-year period. All
eyes had typical presentations of CBS. Only one eye
developed elevated intraocular pressure. CBS
resolved in all eyes after Nd: YAG laser anterior cap-
sulotomy or posterior capsulotomy.

METHODS

We retrospectively reviewed and analyzed the
medical records of eight eyes in eight patients with
CBS after phacoemulsification and IOL implanta-
tion, which were performed between October 1998
and September 2002. Patients with capsular disten-
sion, anterior chamber shallowing, anterior displace-
ment of the IOL and iris diaphragm, occlusion of the
anterior capsular opening by the IOL and onset with-
in 2 weeks after the surgery were included in this
study.

All of these cases underwent smooth pha-
coemulsification using a 2-handed technique after
anterior CCC. After removal of the cortical materi-
als, viscoelastic material was injected into the capsu-
lar bag. The viscoelastic materials used included
sodium hyaluronate 3%-chondroitin sulfate 4%
(Viscoat®, Alcon, Fort Worth, Tex, USA) and 1.4%
sodium hyaluronate (Healon GV®, Pharmacia,
Kalamazoo, Mich, USA). The IOL was implanted
into the capsular bag. The viscoelastic material was
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then removed and the wound was closed using 10-0
nylon or without any suture. Patients were followed
on the first postoperative day, weekly for the first
month, monthly to bimonthly for 6 months and as
indicated by clinical condition. Examination includ-
ed refraction, best corrected visual acuity, slit lamp
biomicroscopy of the anterior segment, intraocular
pressure measurement by pneumatic tonometer, and
fundus examination. Once the CBS was diagnosed,
the eye was followed up first without laser interven-
tion unless it was associated with secondary glauco-
ma. The Nd:YAG laser anterior capsulotomy or pos-
terior capsulotomy was performed at least 1 month
after the operation, except in one case that was asso-
ciated with secondary glaucoma.

RESULTS

All eight patients (3 men and 5 women) had
nuclear sclerosis with posterior subcapsular opacity
preoperatively in the operated eyes. The mean age
was 68.417.4 years old (from 59 to 83 years old).
The patient characteristics are summarized in Table
1. Polymethyl methacrylate PMMA IOLs (812A,
Pharmacia) were implanted in two eyes. The other
eyes were implanted with foldable acrylic IOLs
(MB30BA, Alcon). The CCC size ranged from 4.5
to 5 mm. The viscoelastic materials used included
sodium hyaluronate 3%-chondroitin sulfate 4%
(Viscoat®) in six eyes and 1.4% sodium hyaluronate
(Healon GV®) in two eyes. One eye was associated
with secondary angle-closure glaucoma. The others
had normal intraocular pressure during the follow-up
period. No CBS resolved without intervention dur-
ing the follow-up period (>1 month after the diagno-
sis for the eyes with normal intraocular pressure).
The Nd:YAG laser anterior capsulotomy (4 eyes) and
posterior capsulotomy (4 eyes) were successful in
resolving the CBS in all eyes, and normalized the
intraocular pressure in the eye with secondary angle-
closure glaucoma. All eyes were associated with
myopic refractive error (spherical equivalent of -3.38
(0.82 D) in the presence of CBS. This myopic shift
was reduced after laser capsulotomy (spherical
equivalent of -0.44 £0.87D).

Case 1
A 72-year-old woman with history of coronary
artery disease presented with gradual blurring of
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Table 1. Clinical Characteristics on Eight Cases with Early Postoperative Capsular Block Syndrome

Patient  Age (years)/ BCVA Refractive Status (D) IOP (mmHg)
No. Sex pre-Nd:YAG post-Nd: YAG pre-Nd: YAG post-Nd: YAG pre-Nd: YAG post-Nd: YAG
1 72/F 0.9 1.0 -3.0 -1.75X166  +0.5 -0.25X 10 11 10
2 65/F 0.6 0.9 -2.25-1.0 X 20 -0.5 -05 X 30 11 14
3 59/F 0.5 0.7 -3.25-1.0 X 90 -0.25-0.5 X 75 10 15
4 65/M 0.1 0.7 -1.25-1.25X 33 +1.0 -05 X 15 36 10
5 71/F 0.8 0.8 -3.0 -0.75X 15 -0.25-0.25X179 16 14
6 83/M 0.4 0.5 -4.25-0.75X138 - 1.25-1.75X106 14 13
7 62/M 0.7 0.7 -3.25-0.75X 40  -0.75-0.25X 11 12 16
8 70/F 0.6 0.8 -2.5 -1.25X105  +0.5 -1.0 X118 10 14

Abbreviations: BCVA: best corrected visual acuity; Nd:YAG: Neodymium:YAG anterior or posterior capsulotomy; IOP: intraocular

pressure.

vision in her left eye. The best corrected visual acu-
ity was 0.1 and slit lamp examination revealed
cataract with posterior capsular opacities. She under-
went phacoemulsification with an acrylic IOL
implantation into the bag uneventfully. Viscoat® was
used during the surgery. A shallow anterior chamber
was noted 1 day after the operation. There was no
wound leakage and the intraocular pressure was
within the reference range. The anterior chamber
remained shallow and the IOL was displaced anteri-
orly during the follow-up period. The best corrected
visual acuity 3 weeks after operation was 0.9 with -
2.5-1.371156. The patient was satisfied with the
near vision in her left eye. Therefore, she was fol-
lowed without laser intervention. Seventeen months
after the operation, the patient complained of blurred
vision in the right eye which she used for far vision.
Slit lamp examination revealed cataract in her right

eye. Examination of left eye still revealed a shallow
anterior chamber and an anteriorly displaced PCIOL.
The posterior capsule was displaced far posteriorly
and the capsular bag was distended (Fig. 1A). The
refraction was -3.0-1.752166. To improve the far
vision in her left eye by reversing the myopic shift,
Nd:YAG laser posterior capsulotomy was performed.
Upon rupture of the posterior capsule by the laser,
the anterior chamber deepened, the PCIOL and pos-
terior capsule returned to its normal position (Fig.
1B). The posterior capsule returned to just behind
the PCIOL. One week after the Nd:YAG laser poste-
rior capsulotomy was performed, the best corrected
visual acuity was 1.0 with +0.5-0.25 X 10.

Case 2
A 65-year-old woman with hypertension under-
went phacoemulsification with PCIOL implantation

Fig. 1 Patient 1 at 17 months after the cataract surgery. (A) The posterior capsule was displaced far posteriorly (arrow) and the capsular
bag was distended. The anterior capsule (arrowhead) is adhering to the optic of the IOL (hollowed arrow). (B) Immediately after the
Nd:YAG laser posterior capsulotomy, the posterior capsule returned to its normal position just behind the PCIOL (arrow).
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into the bag smoothly. Viscoat® was used during the
surgery. One week after the surgery, slit lamp exam-
ination revealed a shallow anterior chamber, anteri-
orly displaced IOL and apparent adhesion between
the anterior capsule opening and the PCIOL. The
intraocular pressure was 11 mmHg and the best cor-
rected visual acuity was 0.6 with -2.25-1.0X20.
These presentations persisted for 4 weeks. Nd:YAG
laser posterior capsulotomy was performed. The
anterior chamber deepened immediately after the
capsulotomy. The best corrected visual acuity was
0.9 with -0.5-0.5 X 30.

Case 3

A 59-year-old woman with diabetes mellitus
was diagnosed with cataract in the right eye. The
best-corrected visual acuity preoperatively was 0.08.
Phacoemulsification with implantation of an acrylic
foldable IOL in the capsular bag using Viscoat® was
performed in the right eye uneventfully. Shallowing
of anterior chamber with anterior displacement of
PCIOL was noted 2 days after the operation. The
wound was intact without leakage. Mydriatics was
administered, however, the shallowing of anterior
chamber did not improve. The anterior chamber
remained shallow for 3 weeks after the operation.
The refraction was -3.25-1.0X90 and the best cor-
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rected visual acuity was 0.5. Gonioscopic examina-
tion revealed neither peripheral anterior synachiae
nor angle neovascularization. The intraocular pres-
sure remained within reference range. The anterior
chamber had become shallower at 6 weeks after the
operation. The capsular bag was markedly distended
and the posterior capsule was located far behind the
IOL. Ultrasound biomicroscopy showed a shallow
anterior chamber, iridopseudophakic touch, and cap-
sular bag distension (Fig. 2A). The intraocular pres-
sure remained normal (10 mmHg). Nd:YAG laser
anterior capsulotomy was performed to open the cap-
sular block. The anterior chamber deepened and the
iris was separated from the IOL after the anterior
capsulotomy (Fig. 2B). The myopia was also
reduced (refraction: -0.25-0.5 X75).

Case 4

A 65-year-old man with cataract received pha-
coemulsification after CCC in the right eye smooth-
ly. An acrylic foldable IOL of 21.5 D was implanted
in the bag. The axial length was 22.45 mm. The
preoperative intraocular pressure was 11.5 mmHg.
The patient reported ocular fullness sensation and
blurred vision 3 days after the operation. On slit
lamp examination, the cornea appeared edematous.
The capsular opening was apparently adhering to the

Fig. 2 Ultrasound biomicroscopy of patient 3. (A) Six weeks after the cataract surgery, the anterior chamber is shallow. There was irido-
pseudophakic touch (arrow) with capsular bag distension. The posterior capsule (arrowhead) is displaced far behind the PCIOL. (B) One
week after Nd: YAG laser anterior capsulotomy, the anterior chamber deepened and the iris is separated from the IOL (arrow).
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IOL optic. The capsular bag was distended with the
posterior capsule far behind the IOL optic. The ante-
rior chamber was uniformly shallow (Fig. 3A, B).
The intraocular pressure was 36 mmHg and the best
corrected visual acuity was 0.1 with -1.25-1.25X33.
A clinical diagnosis of CBS associated with sec-
ondary angle-closure glaucoma was made. Nd:YAG
laser anterior capsulotomy was performed. The dis-
tended capsular bag collapsed and the anterior cham-
ber deepened a little immediately after the laser treat-
ment (Fig. 3C). Five days after the laser treatment,
the best corrected visual acuity was 0.7 with +1.0-0.5
X'15 and intraocular pressure returned to reference
range (10 mmHg). Slit lamp revealed a clear cornea
and a deep anterior chamber (Fig. 3D).

Case 5

A 71-year-old woman had uneventful pha-
coemulsification with in-the-bag PMMA IOL place-
ment in her right eye. On the first postoperative day,
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mild shallowing of the anterior chamber was noted.
No wound leakage was found. There was a large
space between the anteriorly displaced IOL and the
posteriorly displaced posterior capsule. She was fol-
lowed without laser intervention. Six weeks after the
operation, the best corrected visual acuity was 0.8
with -3.0-0.75X15. Nd:YAG anterior capsulotomy
was performed. The anterior chamber deepened.
The best corrected visual acuity was 0.8 with -0.25-
0.25 X179 one week after the capsulotomy.

Case 6

An 83-year-old man with cataract received pha-
coemulsification and in-the-bag implantation of an
acrylic IOL in his left eye. The operative course was
smooth. A shallow and clear anterior chamber and a
distended capsular bag were noted at 1 week after the
operation. The anterior chamber remained shallow
for another 5 weeks. The intraocular pressure was
14 mmHg. The PCIOL shifted anteriorly. The

Fig. 3 Patient 4 at 3 days after the cataract surgery. (A, B) The capsular opening is apparently adhering to the IOL optic (arrowhead). The
anterior chamber is uniformly shallow, and the cornea appears edematous. (C) Immediately after Nd: YAG laser peripheral anterior capsulo-
tomy, the anterior chamber deepened a little and the CCC margin was disrupted by the laser (arrowhead). (D) Five days after Nd:YAG laser
anterior capsulotomy, the anterior chamber deepened and the cornea is clear.
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refraction was -4.25-0.75X138. Under the impres-
sion of CBS, Nd:YAG laser posterior capsulotomy
was done. The anterior chamber deepened immedi-
ately after the capsulotomy and the refraction
changed to -1.25-1.75X106.

Case 7

A 62-year-old man complained of blurred vision
in his right eye. Cataract was diagnosed and the best
corrected visual acuity was 0.1. He underwent pha-
coemulsification with a PMMA PCIOL implantation
into the capsular bag. There was no rupture of the
lens capsule during the surgery. Healon GV® was
used in the surgery. Shallow anterior chamber was
found 1 week after the operation. The PCIOL was
displaced anteriorly. The best corrected visual acuity
was 0.7 with -3.25-0.75X40. The intraocular pres-
sure was 12 mmHg. These signs persisted for anoth-
er 1 month while the intraocular pressure remained
within reference range. Nd: YAG laser anterior capsu-
lotomy was performed. The anterior chamber deep-
ened and the PCIOL returned back to a normal posi-
tion. The best corrected visual acuity was 0.7 with
-0.75-0.25X 11 at 1 month after the laser capsuloto-
my.

Case 8

A 70-year-old woman underwent uneventful
phacoemulsification with in-the-bag acrylic foldable
IOL implantation in her left eye. Shallow anterior
chamber, anteriorly displaced PCIOL, and distended
capsular beg was found 1 week after the operation.
No wound leakage was noted. Two months after the
cataract surgery, the best corrected visual acuity was
0.6 with -2.5-1.25X105. Under the diagnosis of
CBS, Nd:YAG posterior capsulotomy was per-
formed. The anterior chamber deepened. The best
corrected visual acuity was 0.8 with +0.5-1.0 X118 1
week after the capsulotomy.

DISCUSSION

In the eight cases of CBS included in this study,
standard phacoemulsification and in-the-bag PCIOL
implantation were performed smoothly after an intact
CCC. The CCC size ranged from 4.5 to 5 mm in
diameter and tended to be small. This made it possi-
ble to have the entire edge of the IOL optic in con-
tact with the anterior capsule. This phenomenon was
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observed in all cases in this study. Viscoelastic
materials were used in all of the patients. Viscoat
was used in six cases and Healon GV was used in
two cases. The IOL used included acrylic foldable
IOL (6 eyes) and one-piece PMMA IOL (2 eyes).
The CBS resolved in all cases after Nd: YAG anteri-
or peripheral capsulotomy or posterior capsulotomy.

When performing phacoemulsification, CCC is
the preferred and most popular method of anterior
capsulotomy."*" CCC helps maintain the integrity
of the capsule during the surgery. It also made it
possible to insert the PCIOL in the capsular bag
securely, and reduce the incidence of IOL malposi-
tion. However, complications unique to CCC and
in-the-bag PCIOL implantation have been reported.™
3361011160 These included CBS, which was first
described by Davison” and then by Holtz® as a post-
operative complication of capsular bag distension.
The term of capsular block syndrome was first pre-
sented by Masket.® In their cases, Davison and
Holtz reported that transparent liquid accumulated
between the posterior capsule and PCIOL just after
phacoemulsification and PCIOL implantation.
Additional complications include that CBS has been
observed intraoperatively, and as long as 5 years
after the surgery.“® It has also been reported to
develop after sulcus fixation of an IOL."""

The etiology of postoperative CBS is not clear.
Davison suggested that the fluid in the capsular bag
is produced by oncotic pressure created by lens
epithelial cells and their proteinaceous by-products,
possibly by retained cortical materials, and less like-
ly by viscoelastic material.” Masket® and Durak et
al.!? suggested that the viscoelastic material retained
in the capsular bag was responsible for drawing fluid
into the space in the capsular bag. The accumulated
liquid distended the capsular bag during the postop-
erative period. Sugiura et al.” aspirated the liquid in
the distended capsular bag of postoperative CBS and
analyzed it using high-performance liquid chro-
matography. The results indicated that the major
ingredient of transparent liquid in the capsular bag
was sodium hyaluronate. The lens capsule acts as a
barrier to large non-electrolyte molecules and an
osmotic gradient across the capsule is established.®”
The aqueous humor is drawn into the capsular bag
by this osmotic gradient and leads to distension of
the capsular bag. The distended bag causes anterior
displacement of the IOL and a myopic shift in refrac-



tion. Another possible etiology involves saccadic
eye movement.?"*? It was suggested that a valve-like
mechanism formed by the CCC rim that partially
adheres to the IOL optic can occur postoperatively.
Under these conditions, saccadic eye movement can
increase intracapsular pressure by a unidirectional
inertial displacement of fluid into the capsular bag.
Since the etiology of postoperative CBS may include
the residual viscoelastic material in the capsular bag
that persists after the cataract operation, thorough
aspiration of viscoelastic material from the posterior
chamber may prevent CBS. One sign of complete
removal of viscoelastic material from the capsular
bag is the wrinkles that appear parallel to the IOL
axis during aspiration of the viscoelastic material.*

Sugiura et al.” thought that postoperative CBS
was more likely to occur when a PCIOL with a
sticky surface and a heavy-molecular-weight vis-
coelastic material were used. However, postoperative
CBS has been reported with IOL of various materials
and designs.!***!"1229 The materials of the IOLs we
implanted included acrylic and PMMA. The optic
diameter was 5.5 mm. The haptic angle was 5°
(acrylic IOL) and 6° (PMMA IOL), respectively.
The viscoelastic materials we used included Viscoat®
and Healon GV°.

The clinical presentations of CBS (shallow ante-
rior chamber, anterior displacement of the iris) may
be similar to those of papillary block. In most cases
of CBS, the intraocular pressure is within reference
range. Seven of eight eyes in this study had normal
intraocular pressure. However, one (case 4) of our
patients presented with elevated intraocular pressure
(36 mmHg). The association of CBS and angle-clo-
sure glaucoma has been reported.?” The anteriorly
displaced iris-PCIOL plane may cause angle closure.
Therefore, close follow-up and intraocular pressure
measurement is mandatory for patients with CBS.

Postoperative CBS is treated by performing an
anterior peripheral capsulotomy or a posterior capsu-
lotomy."*>!"12 Creating a communication between
the intracapsular and extracapsular space breaks the
capsular block. Resolution of the CBS returns the
IOL to a normal position and reduces the myopic
shift. The average reduction in the myopic shift after
CBS resolution ranged from 2.52 to 3.6 D.*""? In
our study, the average reduction in the myopic shift
was 2.94 D after laser capsulotomy. Holtz® reported
seven cases of early CBS. The CBS resolved sponta-
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neously in two eyes. Nd: YAG laser anterior capsulo-
tomy was performed successfully in three eyes. No
intervention was necessary in two eyes. In another
report, Omar et al."" described nine eyes with CBS.
They performed Nd:YAG laser posterior capsuloto-
my in all cases with successful results. Durak et
al."? followed early postoperative CBS without inter-
vention for 1 month. Spontaneous resolution
occurred in 15.4% of their cases. In our study, no
eyes were noted to have spontaneous recovery. All
eyes underwent laser capsulotomy to relieve CBS.
No complications of capsulotomy were found in our
eight patients. Since posterior capsulotomy has the
potential for complications such as cystoid macular
edema and an increased risk of retinal detach-
ment,”?® it may be prudent to perform anterior cap-
sulotomy first. The laser posterior capsulotomy can
be reserved for when the CBS persists after anterior
capsulotomy or when there is difficulty in perform-
ing anterior capsulotomy.

The increasing use of phacoemulsification with
CCC and in-the-bag IOL implantation is likely to be
accompanied by a similar increase in the number of
cases of CBS. Complete aspiration of viscoelastic
material from the posterior chamber may prevent
CBS. Follow-up without treatment is not effective in
most cases. Nd:YAG laser peripheral anterior capsu-
lotomy or posterior capsulotomy is an effective and
safe treatment.
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