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Abstract

Background: Anterior vitreous incarceration is a condition in which vitreous prolapses into the anterior chamber
and passes through a microscopic wound at an incisional site. The condition can be identified as a vitreous strand
leading to the wound site during slit lamp examination. If the vitreous strand penetrates through all the corneal layers
on to the extraocular surface it becomes vitreous wick syndrome. Anterior segment imaging with spectral-domain
optical coherence tomography of the iridocorneal angle can provide high definition scans to confirm vitreous
incarceration and rule out vitreous wicking. It is important to appropriately diagnose this condition to prevent vision
threatening complications.

Case report: A case of anterior vitreous incarceration is presented secondary to phacoemulsification cataract
extraction. Anterior segment spectral-domain optical coherence tomography scans were obtained to visualize the
vitreous strand extending into the cornea but not to the extraocular surface.

Conclusion: This case demonstrates the application of spectral-domain OCT in visualization of anterior vitreous
incarceration secondary to phacoemulsification cataract extraction.
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Introduction
Vitreous incarceration is a condition where vitreous is trapped

within a wound or incision site. When involving the cornea, vitreous
can prolapse into the anterior chamber and pass through a
microscopic wound at the location of an incision. A vitreous strand is
visible on slit lamp examination and the condition is often associated
with a peaked pupil where the vitreous strand contacts the iris. If the
vitreous penetrates through all the corneal layers and onto the
extraocular surface, a vitreous wick syndrome develops significantly
increasing the risk for endophthalmitis [1]. Vitreous incarceration can
also cause pupillary block glaucoma, cystoid macular edema,
vitreoretinal traction, and corneal decompensation [2-3].

Vitreous wick syndrome has been documented as a cause of delayed
onset endophthalmitis. In 1970, Ruiz and Teeters described the
condition in eleven patients who presented with delayed-onset
endophthalmitis after intracapsular cataract extraction surgery (ICCE)
with vitreous prolapse [1]. The protruding vitreous strand prevents the
wound from closing and can allow micro-organisms to enter [4].
Anterior vitreous wick syndrome is commonly associated with ICCE
but has also been reported in cases of extracapsular cataract extraction
(ECCE), after posterior capsulotomies, as well as corneal relaxation
incisions [1,5-7].

Reported cases of vitreous wick syndrome in ICCE and ECCE have
been reported to occur 9 to 30 days after the procedure [1,5]. Posterior
vitreous wick syndrome has been reported after vitreo-retinal
procedures such as intravitreal injections and transconjunctival

sutureless vitrectomy [8-10]. Due to the increased risk for
endophthalmitis in vitreous wick syndrome, it is important to identify
if the vitreous incarceration penetrated through to the extraocular
surface.

Phacoemulsification is considered the standard surgical procedure
for cataract extraction in developed countries. The procedure uses
ultrasound to fragment and emulsify the cataract. The incision in
phacoemulsification is smaller than ECCE and has a lower incidence of
complications [11]. The smaller incision allows for faster visual
rehabilitation and less induced astigmatism [12]. Reports of vitreous
wick syndrome and vitreous incarceration have been mostly associated
with ICCE and ECCE and parallels the incidence of vitreous loss. The
incidence of vitreous incarceration has been reported to be 8% in ICCE
[13]. With improved surgical techniques like sutureless clear corneal
cataract incisions associated with phacoemulsification, complications
such as vitreous loss has decreased significantly along with vitreous
incarceration [1-2,5-7,14-16].

Case Report
A 72-year-old white male reported for follow up care and refraction

after uncomplicated phacoemulsification cataract surgery with
posterior chamber intraocular lens implant in his left eye 4 weeks
prior. His chief complaint was blurry vision in his left eye (O.S.) at near
that was constant. The patient had finished his post-operative ocular
medications, which included moxifloxacin 0.5%, diclofenac 0.5%, and
prednisolone acetate 1%. His best corrected visual acuity was 20/20 in
the right eye (O.D.) and 20/20 O.S. On slit lamp examination, the pupil
was peaked at the inferotemporal position O.S. and a vitreous strand
was visible that connected the posterior chamber to the anterior
cornea at the location of the incision site. There was a negative Seidel
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test and no visible external vitreous strand over the anterior surface of
the wound site. The anterior chamber was deep and quiet with no cell
or flare O.U. A 3-mirror gonioscopy lens was used to attempt to
visualize the vitreous strand that blocked the view of the
inferotemporal iridocorneal angle. The intraocular pressure was 14
mmHg in both eyes with Goldmann tonometry. Dilated examination
identified an inferior anterior capsular tear in the location of the
vitreous strand O.S. There were no signs of corneal edema,
endophthalmitis, cystoid macular edema, vitreoretinal traction, or
pupillary block glaucoma. Cirrus spectral domain optical coherence
tomography (SD-OCT) V.6.0. (Carl Zeiss Meditec, Dublin, California,
USA) anterior segment high definition line scans were completed over
the area of the vitreous strand (Figure 1). SD-OCT scans revealed the
vitreous strand to protrude through the pupillary border, through the
anterior chamber, and up to the superficial anterior layers of the cornea
at the incisional wound site. The patient was diagnosed with vitreous
incarceration without any definitive signs of extraocular surface
exposure and referred back to the cataract surgeon. Given no
associated complications, the patient was monitored closely without
surgical treatment by both the cataract surgeon and a retinal specialist
(Figure 2).

Figure 1: Cirrus SD-OCT anterior segment vertical scan. Vitreous
strand is seen prolapsing through the pupil, attaching to the iris and
penetrating into the cornea to the level of the stroma at the
incisional wound site. The epithelium is intact and no external
vitreous strand is visible.

Discussion
Vitreous incarceration after intraocular surgery is secondary to an

improperly sealed wound leading to aqueous leakage and vitreous
prolapse [1]. Early postoperative wound leakage has been reported in
sutureless clear corneal cataract incisions after phacoemulsification.

Figure 2: Color photograph of the left eye. The pupil is peaked
inferotemporally corresponding to the area of vitreous incarceration

A possible mechanism proposed is an everted flap of the posterior
corneal tissue forming a corneal tongue that prevents normal
anatomical apposition of the surgical wound edges leading to potential
wound incompetence. The corneal tongue consists of an everted
triangular flap of posterior corneal stroma, Descemet’s membrane, and
endothelium [17]. An aqueous leak at the wound may even cause the
vitreous to prolapse forward if a capsular break occurs, as seen in the
case presented [1,17]

Vitreous incarceration can lead to various complications, such as
pupillary block glaucoma, cystoid macular edema, vitreoretinal
traction, corneal decompensation, and endophthalmitis [2-3].

Pupillary block glaucoma prevents the flow of aqueous into the
anterior chamber [18]. In the case presented, SD-OCT allows the
visualization of the iridovitreal synchiae between the vitreous strand
and the iris. This area corresponds to the location of the peaked pupil
seen on slit lamp examination. The case presented had symmetrical,
average intraocular pressures with no suspicion for glaucoma. There
were poor views of the iridocorneal angle with 3-mirror gonioscopy in
the location of the iridovitreal synchiae due to blockage from the
vitreous strand. SD-OCT allowed visualization of the inferotemporal
angle and all the structures behind the vitreous strand that were not
seen on gonioscopy.

Cystoid macular edema (CME) after cataract extraction, also
referred to as Irvine-Gass syndrome, can be associated with
complicated cataract surgery. Patients with vitreous incarceration have
a higher risk for CME. The exact mechanism is unknown but a
proposed theory suggests that tractional forces can attribute to
perifoveal permeability [19]. The case presented did not have CME.
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These tractional forces can also cause vitreoretinal traction leading to
higher risk for retinal tears and detachments [3].

Corneal decompensation can occur due to damage of the corneal
endothelium from the direct interaction with the vitreous strands
[2-3]. Histopathology studies of eyes with vitreous incarceration have
demonstrated migration of corneal endothelium onto the adherent
vitreous with production of basement membrane (Descemetization)
[3]. SD-OCT of the case presented revealed thickening of the posterior
corneal stroma and hyper-reflectivity around the area of the cornea-to-
vitreous strand contact.

Increased risk for endophthalmitis occurs when the vitreous strand
protrudes onto the extraocular surface forming a vitreous wick.
Vitreous wick can be distinguished from vitreous incarceration by
completing the Seidel test and gently tugging on the exposed vitreous
in the area of the incisional wound site. A positive Seidel test would
indicate an aqueous leak and exposure of the vitreous strand. Gently
tugging on the exposed vitreous can cause pupillary distortion and
movement of the vitreous strand in the anterior chamber [1]. The case
presented had a negative Seidel and did not have any exposed vitreous
visible on slit lamp examination. By utilizing anterior segment SD-
OCT, the vitreous strand could be localized to the anterior corneal
stroma with an intact epithelium.

Management of vitreous incarceration includes neodymium-doped
yttrium-aluminum-garnet (Nd:YAG) vitreolysis, pars plana vitrectomy,
anterior vitrectomy, or close monitoring. Steinert and Wassion
reported 29 cases of vitreous incarceration and cystoid macular edema
treated with Nd:YAG vitreolysis. Fifty five percent achieved two or
more lines of stable visual improvement [20]. In the case presented, the
cataract surgeon and a retinal specialist decided to monitor the
vitreous incarceration given the lack of associated complications.

Conclusion
Vitreous incarceration occurs secondary to vitreous prolapse to the

incisional wound site, such as in the case presented after
phacoemulsification complicated by an anterior capsular tear. The
condition is associated with vision threatening complications and must
be recognized and treated promptly. SD-OCT allows visualization of
the vitreous strand and the corneal layers involved to differentiate
between vitreous incarceration and vitreous wick syndrome.
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