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Abstract

Significance: Intraoperative AS-OCT showed great advantages in the
treatment of the patient with traumatic cataract and corneal perforation, and
could be used to real-time monitor the changes of corneal wound and the IOL
position.

Purpose: To report the change of corneal wound in a patient with traumatic
cataract and corneal perforation during the anterior segment-OCT-assisted (AS-
OCT-assisted) cataract surgery.

Case Presentation: A 48-year-old male patient, whose right eye was injured
by a steel wire two months ago, presented with traumatic cataract and corneal
perforation. When he was referred to our hospital, the corneal epithelium and
part of anterior stroma at the laceration had healed. Therefore, the corneal
laceration was not sutured, and AS-OCT was conducted to monitor the corneal
laceration and assess the |OL position during cataract surgery. The laceration
maintained closed, and no liquid leakage through corneal laceration was found
throughout the surgical operation. IOL was placed into the capsular bag, and the
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visual acuity of the affected eye recovered to 3/10 postoperatively.

Conclusions: Intraoperative AS-OCT could be used to real-time monitor
the changes of corneal wound and the IOL position, and showed a significant
advantage in the treatment of the eye with traumatic cataract and corneal
perforation
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Introduction

The incidence of ocular trauma is common despite the anatomical
and functional protective mechanisms of the eye from the orbital rim
and reflex closure of the lids [1]. Open-globe injuries, a visually and
economically devastating cause of vision loss, are estimated to affect
2.8 and 3.7 per 100,000 population annually according to previous
studies from New Zealand and Singapore [2,3], and are often
accompanied by traumatic cataract. For the patients with open-globe
injuries and traumatic cataracts, the change of corneal wound during
cataract surgery has not yet been reported.

Anterior segment optical coherence tomography (AS-OCT) is
a tool used for assessing different anterior segment eye variables,
having the advantage of contactless operation and high scanning
speed and precision [4,5]. It could be used to obtain high-resolution
anterior segment images in vivo, even in the eyes with corneal
scars. In clinical practice, AS-OCT has been widely applied for the
diagnosis and treatment of many ocular anterior segment diseases,
such as primary angle closure glaucoma, ocular surface neoplasia,
corneal dystrophies, and so on, and for improving the accuracy of
intraocular lens (IOL) power calculations during cataract treatment
[6]. Previous study reported that the operating microscope integrated
intraoperative OCT could also be used for guiding cataract surgery
and following up the changes of corneal wound [7]. Here we report
a patient with traumatic cataract and corneal perforation, whose
corneal wound was tracked in real time during cataract operation

using a microscope integrated intraoperative OCT.
Case Presentation

A 48-year-old male, whose right eye was injured by a steel wire
two months ago, was referred to the outpatient of The First Affiliated
Hospital of Shandong First Medical University due to blurred vision in
the affected eye. After injury, he went to a local hospital immediately,
and the antibiotic eye drops were used. But the corneal laceration was
not sutured at that time, and no other ophthalmological treatment
was performed before visiting our hospital.

The visual acuity of the affected eye was hand movement. Slit-
lamp examination showed an about 4mm corneal laceration in the
temporal side of the pupil, where the corneal tissue exhibited local
nubecula and edema. Iris posterior synechia and white cataract could
be observed (Figure 2A and 2B). The presence of intraocular foreign
body was excluded by ocular B-scan ultrasound (Figure 2C and 2D)
and CT examination (Data not shown). Angle closure at the upper
and nasal sides could be found by UBM, and the inferior and temporal
anterior chamber angle was narrow (Figure 3A and 3B). The anterior
chamber was slightly shallow (Figure 3C). AS-OCT revealed a full-
thickness laceration in the temporal side of the central cornea, but the
corneal epithelium and part of anterior stroma at the laceration had
healed when the patient was referred to our hospital. Furthermore,
a membrane adhering to the posterior surface of corneal laceration
was found (Figure 3D). However, what the membrane was and where
the membrane was from were still not sure. We inferred that it might
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surgery and IOL implantation.
AS-OCT: Anterior Segment Optical Coherence Tomography.

Figure 1: Clinical Timeline: a 48-year-old male patient diagnosed with traumatic cataract and corneal perforation and treated with AS-OCT-assisted cataract

found by B-scan.

Figure 2: Preoperative slit lamp photograph and B-scan images of the affected eye. (A-B) There was a laceration in the temporal side of the pupil, and the corneal
tissue around the laceration exhibited local nubecula and edema. Iris posterior synechia and white cataract were observed; (C-D) No intraocular foreign body was

come from the capsule of the lens or the folded Descemet membrane.

After the eye and general examination, phacoemulsification
was performed under topical anesthesia. A typical small incision
phacoemulsification and primary IOL implantation was adopted. To
avoid the staining of the tissue around the laceration, the filtered air
was injected into the anterior chamber before the trypan blue dyeing
of the lens capsule (Figure 4A and 4B). After trypan blue staining,
we found that a small piece of lens capsule was missing (Figure 4C).
Based on this, we deduced that the membrane attached to the corneal
laceration should be the missing lens capsule. A bottle height of 90cm
was used for irrigation to maintain the relatively low intraocular
pressure during phacoemulsification. Corneal laceration, which was
not sutured, kept closed and no liquid leakage was found throughout
the surgical operation (Figure 4D). We inferred that it might benefit
from the reduced irrigation pressure during phacoemulsification
and the healing of the corneal epithelium and anterior stroma.
Furthermore, due to the affected eye with corneal perforation injury
and the opacity of the central zone of cornea, AS-OCT was used
to guide surgical operation in monitoring the change of corneal

laceration and assessing the IOL position (Figure 4E and 4F).
Postoperatively, conventional topical antibiotic and steroid therapy
(both Pred Forte and Levofloxacin eyedrops 4 times per day, and
Tobradex eye ointment at bedtime) was used to reduce inflammation.

On the 1% postoperative day, the visual acuity of the affected eye
was 0.3. Corneal laceration was closed, and no liquid leakage was
found (Figure 5). After the three-month follow-up, the laceration
healed well, and the position of IOL was stable. However, the visual
acuity had no significant improvement due to the corneal scar caused
by the laceration (Data no shown).

Discussion

Open globe trauma, defined as a full-thickness laceration of the
eye wall, is the major cause for single eye blindness and a subsequent
decline in quality of life [7,8]. Traumatic cataract is a common
complication of the penetrating ocular injury [9]. Corneal edema
and opacity caused by ocular injury significantly increased the
difficulty of cataract surgery. AS-OCT, which uses low-coherence
interferometry laser to obtain a cross-sectional image and provide
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Figure 3: UBM and AS-OCT images of the affected eye. (A) UBM image showed the angle closure at the upper and nasal sides; (B) The inferior and temporal
anterior chamber was narrow; (C) The anterior chamber was slightly shallow; (D-E) AS-OCT revealed a full-thickness laceration in the temporal side of the central

cornea (D) and a membrane adhering to the posterior surface of corneal laceration (D-E).

The defect of |
lens capsule

Figure 4: The process of phacoemulsification and primary IOL implantation. (A-B) The filtered air was injected into the anterior chamber before the trypan blue
dyeing of lens capsule to avoid the staining of the tissue around the laceration; (C) The defect of anterior lens capsule; (D) The process of phacoemulsification;
(E-F) AS-OCT was used to assess the IOL position and monitor the change of corneal laceration.

objective assessment, can effectively monitor the dynamic changes of AS-OCT has been used to check the abnormality of cornea,
the anterior segment of the eye and assess the IOL position in the eyes  anterior chamber angle, and lens, such as open-globe injury, angle
with corneal edema and opacity [10]. It showed great performancein  closure, lens subluxation, IOL tilt and decentration, and so on [11-
cataract surgery of the patient with corneal edema and opacity. 14]. In this case, we found that intraoperative AS-OCT had great
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cataract surgery on the 1 postoperative day.
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Figure 5: The slit lamp photograph and AS-OCT image of the affected eye postoperatively. Corneal laceration was closed, and no liquid leakage was found after

advantage in constantly monitoring the changes of corneal laceration
and identifying the decentration and tilt of IOL during surgery,
especially in the eyes with opaque cornea. All of these could do a great
favor for further decision making during the operation and reduce
the operative complication.

For open globe injury, the first step of the treatment is to suture
the wound, and recover the integrity of eyeball [15]. However, for this
patient, his right eye had been wounded for more than two months,
when he presented to our hospital. Though the corneal laceration was
not sutured, the corneal epithelium and part of the anterior corneal
stroma had healed at that time. Plus, corneal laceration suture would
include an additional step to remove the surgical stitches. Based on
these, we decided not to deal with the corneal laceration. Liquid
leakage and corneal wound dehiscence were not observed in the whole
operation procedure. We deduced that the corneal laceration with
healed epithelium and anterior segment stroma would not split again
under the reduced irrigation pressure during phacoemulsification.
However, significant scar formation was observed in the area of
corneal laceration during follow-up. Previous studies reported that,
in the repair of penetrating corneal injury, the posterior gap of the
laceration allows aqueous infiltration of the posterior stroma and
increases scarring [16]. These demonstrated that surgical repair might
be necessary for the corneal wound with divergence of posterior part
and within two months after injury.

Furthermore, we noted that the membrane attached to the
endothelium surface of the laceration disappeared after cataract
surgery. It suggests that this membrane should be the lens capsule.
Anterior capsulotomy, which was used to remove the anterior capsule
incarcerated into cornea, might need to perform for the healing of
corneal wound in the patients with traumatic cataract and capsular/
cornealincarceration [17]. In this case, the capsule incarceration might
not be so tight, and the broken capsule spontaneously released from
the corneal laceration during phacoemusification. We inferred that it
might be benefit from the fluid flow caused by phacoemulsification
irrigation/aspiration. According to this, we concluded that some
loose incarceration of the anterior capsule into the cornea might be
spontaneously released during phacoemulsification.

In summary, intraoperative AS-OCT could be used to real-
time monitor the changes of corneal wound and the IOL position
in the eyes with traumatic cataracts and corneal injuries, and might
do a great favor for further decision making during the operation.

Furthermore, corneal wound with healed epithelium and anterior
segment stroma would not split again under the reduced irrigation
pressure during phacoemulsification.
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