
46 CZECH AND SLOVAK OPHTHALMOLOGY 1/201946

CASE REPORT

LATE POSTOPERATIVE 
CAPSULAR BAG DISTENSION 
SYNDROME
SUMMARY
Purpose: Capsular bag distension syndrome is to be seen as a relatively rare 
complication after cataract surgery.
Materials and Methods: We describe our experience of late-onset capsular 
bag distension syndrome with one case onset 4 years after cataract surgery. 
Nowadays diagnostic imaging methods were used. The literature was 
reviewed to summarize the diagnosis, classification, use of diagnostic aids, 
and the current treatments for the capsular bag distension syndrome. Visual 
acuity was assessed using the ETDRS (Early Treatment Diabetic Retinopathy 
Study) chart.
Discussion: A  72-year-old woman presented with decreased visual acuity 
and blurred vision 4 years after phacoemulsification with continuous 
curvilinear capsulorhexis (CCC) and in-the-bag IOL implantation. After 
the slit lamp examination, patient was investigated with Scheimpflug  
camera (OCULUS Pentacam HR) and anterior segment spectral domain OCT  
(Optovue, Avanti RTVue XR), which confirmed the diagnosis of capsular block 
syndrome. Aspiration of the turbid fluid behind the lens and capsular bag 
lavage resulted in resolution of her symptoms. Aspirated fluid was examined. 
We have observed no CBS recurrence.
Conclusion: CBS is the relatively rare complication of the standard cataract 
surgery, which can occur during surgery and in a postoperative period. CBS can 
be solved successfully after regular diagnosis using modern imaging methods.

Key words: capsular bag distension syndrome, capsular block syndrome, CBS, 
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INTRODUCTION

Capsular bag distension syndrome (CBDS), also known as 
capsular block syndrome, is described in the literature as a 
rare complication of cataract surgery. It occurs upon the use 
of the technique of continual curvilinear capsulorhexis with 
implantation of a posterior chamber artificial intraocular lens.  

Circular adhesion occurs between the edge of the 
curvilinear capsulorhexis and the anterior surface of the 
artificial intraocular lens or nucleus.

CASE REPORT

In March 2016, a 72-year-old woman was examined at 
our centre, who was complaining of a deterioration of visual 
acuity and blurred vision in the right eye. Upon arrival best 
corrected visual acuity (BCVA) was 0.32. A dramatic deteri-
oration had occurred above all during the course of the last 
month. The patient had not observed any complaints with vi-
sion in her left eye, in which she had also undergone surgery.

In her anamnesis the patient had undergone cataract sur-
gery at a private centre in February 2012, with implantation 

of a posterior chamber artificial intraocular lens into the ca-
psule, and in December 2012 she had undergone a trabe-
culectomy at our centre, with functional filtration bleb, both 
procedures in the right eye. After surgery the patient had not 
experienced any complaints, in the available records posto-
perative uncorrected visual acuity (UCVA) was 1.00. The pati-
ent was treated internally only for arterial hypertension. 

On a slit lamp there was a finding of a pacific anterior seg-
ment, fibrotically altered edge of anterior curvilinear cap-
sulorhexis and circular adherence between the edge of the 
capsulorhexis and the anterior surface of the IOL. The edge 
of the anterior curvilinear capsulorhexis was smaller than 
the optical part of the implanted lens, and circularly cove-
red its edges. The lens was centred in the capsule without 
shifting on a front-to-back axis. Behind the IOL it was possi-
ble to document a distended posterior capsule, and the spa-
ce between the posterior surface of the IOL and posterior 
capsule was homogeneously filled with a milky white turbid 
fluid (Fig. 1). We did not observe any abnormalities of the 
cornea, iris-corneal angle, depth of the anterior chamber or 
content thereof. Intraocular pressure was 15 mmHg.

The quality of the examination of the vitreous body 
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Fig. 2. Anterior-segment OCT demonstrates capsular dis-
tension, before lavage the posterior capsule is distended 
backwards and filled with milky white fluid (hyperreflecti-
ve mass behind IOL). Well centred lens without front-to-
-back shifting.

Fig. 1. Anterior segment without signs of inflammation, 
distended space between the posterior surface of IOL 
and posterior capsule filled with milky white turbid fluid. 
Fibrotically altered anterior capsule closely adhering to 
the anterior surface of IOL.

and retina was not optimal due to the blurred image. 
Nevertheless, no signs of inflammation or vitreoretinal 
pathology were determined. 

On the basis of the examination we determined a 
suspected diagnosis of late postoperative posterior ca-
psular bag distension syndrome. In order to confirm the 
set diagnosis we chose further examination methods 
– anterior segment OCT (Optovue, Avanti RTVue XR) 
without mydriasis (Fig. 2) and Scheimpflug camera (OCU-
LUS Pentacam HR) in maximum mydriasis (Fig. 3).

Taking into account the possibility of infection and in an 
endeavour to prevent the potential penetration of micro-
flora into the vitreous area, instead of laser capsulotomy 
we selected a surgical procedure. Under a microscope, 
three incisions of the anterior fibrotic capsule were made 
from three paracenteses. There followed diagnostic aspi-
ration of the milky white turbid fluid with the aid of a 26G 
needle inserted by paracentesis into the capsule behind 
the IOL. We then performed lavage by irrigation and aspi-
ration, and application of cefuroxime (Axetine) solution 
into the capsule. We did not observe any perioperative 
complications. Postoperatively corticosteroids and anti-
biotics were applied locally for a period of one week. The 
fluid was sent for cultivation and microscopic examination. 
Microscopy confirmed the presence of G+ rods of coryne-
form shape, attesting to the Propionibacterium genus. 
However, the cultivation examination was negative. After 
the procedure the patient was monitored for a period of 
6 months. During this period she was without complaints 
or signs of recurrence of posterior capsular bag distension, 
and her visual acuity reached BCVA = 0.80 (Fig. 4, 5, 6).

DISCUSSION

Capsular bag distension syndrome is relatively rare-
ly described and in the past an infrequently identified 
complication of cataract surgery using the technique of 
anterior continual curvilinear capsulorhexis with phacoe-
mulsification and implantation of an artificial intraocular 

posterior capsule lens, which may occur during the ope-
ration or in the postoperative period. It is characterised 
by an accumulation of fluid inside the capsular bag, espe-
cially between the posterior capsule and the posterior 
surface of the IOL (or nucleus of the lens during surgery).

Capsular bag distension syndrome was first described by 
Davison in 1990 [3] and Holtz in 1992 [7], but it was Mas-
ket [15] in 1993 who was the first to use the term “capsu-
lar block syndrome” in order to refer to this complication.

In 1998, Miyake et al. compiled the first classification 
which differentiates capsular bag distension syndrome 
into three groups on the basis of the time of its origin in 
connection with surgery: perioperative, early postopera-
tive and late postoperative [16]. The second classification 
was compiled by Kim and Shin in 2008 [9] with referen-
ce to the pathogenesis of the origin, which differentia-
tes postoperative capsular bag distension syndrome into 
three groups: acellular, inflammatory and fibrotic types. 

1. Perioperative type originates upon rapid hydro-di-
ssection, upon the use of high irrigation pressure or the 
use of a large quantity of irrigation fluid. This leads to a 
dislocation of the nucleus of the lens in a forward direction 
and a blockade of the opening of the anterior curvilinear 
capsulorhexis. It may cause a rupture of the posterior case 
with luxation of the nucleus into the vitreous area [16].

It occurs more frequently in the case of posterior po-
lar and hyper-mature cataract, and in individuals with an 
axial length of the eyeball greater than 25 mm [6, 22]. 

2. Early postoperative type originates most often on the 
first day after surgery, but may develop during the course 
of the first two postoperative weeks. [1, 4, 15, 18, 22, 25, 
26]. In this type, drainage of fluid from the posterior cham-
ber is prevented by a forward dislocated artificial intraocu-
lar lens adhering to the anterior capsule [12]. 

Miyake et al. [16] were of the opinion that the accumula-
ted fluid behind the IOL is viscoelastic material, which was 
confirmed by Sugiura et al. [25], who analysed the aspirated 
fluid with the aid of highly effective liquid chromatography. 
The result demonstrated that the transparent liquid in the 
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Fig. 3. Scheimpflug photograph documents backwards 
distended posterior capsule filled with opalesque fluid. 
It also documents relatively high density of fluid in the 
capsule (20%).

Fig. 5. Anterior-segment OCT after lavage displays space 
behind IOL collapsed and bordered with frilled posterior 
capsule

Fig. 6. Scheimpflug photograph after lavage documents 
frilled posterior capsule, space behind IOL now without 
opalesque liquid and posterior capsule adheres to 
posterior surface of IOL. Anterior hyaloid membrane is 
displayed behind capsule.

Fig. 4. Anterior segment after lavage without capsular 
distension, frilled posterior capsule

lens sac was diluted sodium hyaluronate. Hyaluronate is a 
viscoelastic material with a high molecular weight, and so 
left in the capsule it increases the osmotic gradient and 
sucks fluid inside via the capsule, which in this situation acts 
like a semi-permeable membrane [7]. This type of posterior 
capsular bag distension was classified as the acellular type 
by the classification according to Kim and Shin [9]. 

Another possible mechanism is also considered, namely 
the development of an osmotic gradient manifested by su-
ction of the chamber water into the capsule to retained re-
sidues of cortical matter or fragments of the nucleus [9, 16, 
25, 26]. With regard to this mechanism, this type of CBDS 
has been classified as inflammatory postoperative capsu-
lar bag distension syndrome according to Kim and Shin [9], 
who assumed that this originates also as a consequence of 
an exudative process of epithelial cells of the lens [9].

An accumulation of fluid shifts the IOL forward to the 
edge of the anterior curvilinear capsulorhexis, thereby 
causing a blockade leading to a shallowing of the ante-
rior chamber and alteration of the iris-corneal angle. If 
this process continues, it may lead to an elevation of in-
traocular tension and acute closed-angle glaucoma [26]. 
The forward-shifted lens causes a change of position of 
the focal point, thereby inducing myopia [9, 26]. For this 
reason, every case of suspected myopic error in the ear-
ly postoperative period should be examined in artificial 
mydriasis in order to exclude the possibility of CBDS [13]. 

In some cases of early postoperative syndrome, spon-
taneous absorption may occur [23]. However, the majo-
rity of cases require a solution in the sense of anterior or 
posterior Nd:YAG laser capsulotomy [15].

CBDS has been described following implantation of various 
types of intraocular lenses [3, 4, 9, 13, 14, 16] of various ma-
terials and shapes [3, 4, 7, 12, 15, 16, 19, 20, 24, 25, 28]. 

3. Late postoperative capsular bag distension syndrome 
is also known as postoperative liquefaction. It concerns a 
chronic process occurring secondarily upon fibrous chan-
ges and generation of adhesions between the anterior 
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capsule and anterior surface of the optics of an artificial 
intraocular lens. It originates on average 3.8 years after 
surgery and is characterised by an accumulation of white 
material behind the lens, inside the capsule [17].

Eifrig studied the accumulated fluid in the capsule and con-
firmed a high concentration of alpha-crystallin and relatively 
low concentration of albumins, which indicates that the ac-
cumulated fluid may originate from residual lens epithelial 
cells (LECs) [5]. Under the influence of various mediators, the 
cells proliferate, succumb to metaplasia and produce various 
types of extracellular matrix and collagens, which accumulate 
in the capsule [27]. This creates an osmotic gradient via the 
semi-permeable membrane of the capsule, with passage of 
the chamber fluid into the capsule [9, 16, 17]. A second po-
ssible mechanism is that residual cells succumb to apoptosis 
and necrosis, with the generation of a mixture of proteins 
and other osmotically active substances [19].

According to the classification compiled by Kim and Shin 
[9], this type is known as fibrotic postoperative type of CBDS. 

The importance of complete cleansing and removal of 
LECs upon cataract surgery, i.e. polishing of the lens, is 
emphasised here.

Nevertheless, in this type of CBDS, more serious com-
plications such as protrusion of the IOL, shallowing of the 
anterior chamber and elevation of intraocular pressure 
do not occur [5]. This is thanks to the fibrotic ring which 
forms on the edge of the original capsulorhexis and pre-
vent the protrusion of the artificial intraocular lens, also 
through the influence of contraction of the capsule as a 
whole with subsequent tightening of the zonules [19].

Deterioration of visual acuity is caused by a dispersion 
of light in the opalesque fluid behind the IOL, resembling 
a piggy-bag effect [2]. 

In some cases of late postoperative type, microbial analy-
sis of the turbid fluid accumulated behind the IOL has reve-
aled the presence of the bacteria Proprionibacterium acnes 
[2, 8, 10]. Infection of the content of the capsule is possible 
upon the primary operation or re-operation. It is practically 
impossible to determine the precise time of penetration of 
infection into the capsule in our case report. Anaerobic bac-
teria may survive for a long time and reproduce only under 
suitable conditions of hypoxia, i.e. congestion of fluid in the 
capsule. As a result, in the etiology of the origin of this type, 
the possibility of infectious components is also considered. 
With regard to this fact, the choice of Nd:YAG laser poste-
rior capsulotomy in the solution of late postoperative dis-
tension of the posterior capsule involves a risk of spreading 
the potential infection to the vitreous area, and may lead to 
the onset of endophthalmitis. Aspiration of the fluid from 
the capsule supplemented by lavage is a technically simple, 
safe and effective method, in which the posterior capsule 
remains intact and all the turbid fluid can be drained. Ad-
ditionally, this procedure enables us to conduct a bacterio-
logical examination and an examination of the composition 
of the fluid. Naturally, determining the precise cause of oc-
currence of CBDS will also be a very important factor with 
regard to deciding on the timing and type of treatment and 
the prevention of its occurrence. 

Although the average time of manifestation of late po-
stoperative type is 3.8 years [16, 17], cases have been 
published in which patients began to manifest symptoms 
10 years after cataract surgery. 

It is speculated that late CBDS is subclinical in the ear-
ly stages and is detected only later, when opacification 
of the posterior capsule takes place, with a subsequent 
deterioration of visual acuity [26], despite the fact that 
according to some authors the deterioration of visual 
acuity is connected exclusively with the accumulation of 
fluid. This takes place only in the case of an accumulation 
of a sufficiently large quantity of fluid, which must be tur-
bid [17]. The presence of milky white fluid in the capsule 
is typical of the late type of postoperative CBDS. 

There is a range of symptoms which may contribute to 
the correct diagnosis of CBDS. A physical examination on 
a slit lamp alone is often sufficient in order to determine 
the diagnosis. Modern methods such as a Scheimpflug 
camera, UBM or AS-SD OCT are able to determine the 
diagnosis absolutely unequivocally. The potential presen-
ce of CBDS with the use of the aforementioned methods 
should be considered also in all cases of unexpected po-
stoperative myopia, especially when it is accompanied by 
a finding of a shallow anterior chamber and distended 
posterior capsule with protrusion of the IOL. 

CONCLUSION

CBDS should be included in differential diagnostics for 
every patient with changes of vision following cataract sur-
gery, independently of the length of time since the operation 
[8]. Definitive diagnosis and better display of the anatomical 
structures can be achieved with the aid of diagnostic exami-
nation methods such as Scheimpflug photography, anterior 
segment UBM and anterior segment OCT. In cases where the 
posterior capsule is extremely distended, AS-SD OCT or ultra-
sonic biomicroscopy is a better display method than Scheim-
pflug photography, which requires extreme mydriasis [11]. 

However, substantially extended Scheimpflug photogra-
phy (Pentacam and other instruments) has an important 
role in documenting the finding and regression after tre-
atment. On the other hand, anterior segment OCT provides 
the same information even without mydriasis. The doctor 
must ultimately take into account the diagnostic options 
and select the optimal display type and subsequent tre-
atment. After the procedure it is necessary to ensure regu-
lar monitoring and evaluation of the therapeutic effect. 

In the literature CBDS is referred to as a rare compli-
cation. The early type is stated as the more common 
form. We are of the opinion that late postoperative cap-
sular bag distension syndrome is far more common than 
described, and that a better awareness of this diagnosis 
will reveal further cases.

Information about the mechanisms sharing in the oc-
currence of CBDS and an awareness of its manifestations 
may contribute to the earlier detection of this treatable 
condition, and to the prevention of adverse consequen-
ces of incorrect diagnosis and treatment.
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