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INTRODUCTION
Corneal laceration is one of the leading causes of ocular morbi

dity(1). Preoperative evaluation of these cases requires meticulous 
assessment of the etiological agent and extent of the injury. Surgical 
management of corneal lacerations requires understanding of the 
wound architecture in order to use appropriate suturing technique 
to minimize corneal scarring and restore anatomical integrity of the 
globe. Postoperatively, corneal penetrating injuries have the risk of 
developing wound leakage, epithelial ingrowth, and excessive corneal 
astigmatism(2). Wound overriding is a rare but serious complication of 
the surgical management of ocular penetrating injuries; it is caused 
by unequal suturing of both sides of oblique corneal wounds.

Ultrasound biomicroscopy (UBM) is a valuable diagnostic tool and 
is preferred in the detailed evaluation of the anterior segment. UBM 
has the ability to evaluate anterior segment structures, including the 
structures posterior to the iris plane. The ability of UBM to completely 
analyze all structures of the anterior segment makes it a valuable tool 
in the preoperative evaluation of traumatic cases(3). 

In this paper, we present the clinical properties of a case of cor
neal overriding that developed after surgical management of a case 
with corneal laceration. We used UBM in the diagnosis of corneal 
overriding as slit lamp examination did not demonstrate the exact 

structure of the corneal wound due to severe irregularity and loca-
lized corneal edema. To the best of our knowledge, our paper is the 
first study to demonstrate the use of UBM in the management of 
abnormal wound architecture of a corneal laceration.

CASE REPORT
A 28-year-old male soldier with a history of penetrating ocular 

injury caused by a bayonet was referred to our institution. The prima
ry suturation was performed at another institution 2 months ago. 
Ocular examination of the patient’s left eye was unremarkable with 
a visual acuity of 20/20. Visual acuity in the right eye was light per-
ception. Slit lamp examination demonstrated a horizontal limbus to 
limbus laceration between the 3 and 9 o’clock positions in the cornea 
(Figure 1 A). The corneal wound was sutured with multiple, single, 
interrupted sutures. There was a 2.5-mm difference between hori-
zontal and vertical white-to-white measurements. There was vitreous 
hemorrhage and the retina was attached in B-scan ultrasonography.

Slit lamp findings were inconclusive; we used UBM to define the 
wound architecture in detail. UBM was performed with the patient 
in the supine position after receiving topical anesthesia. A 50-MHz 
probe was used with an immersion technique (OTI Scan, Ophthalmic 
Technologies, Inc.). UBM images demonstrated significant overriding 

Ultrasound biomicroscopy confirmation of corneal overriding due to improper 
suturing of full-thickness corneal laceration 
Confirmação por biomicroscopia ultrassônica de encavalamento corneano devido à sutura  
inadequada de laceração de espessura total da córnea 

Murat Kucukevcilioglu1,2, Volkan Hurmeric3

	 Submitted for publication: January 6, 2014
	 Accepted for publication: February 17, 2014

	 Study conducted at Gulhane Military Medical School, Department of Ophthalmology and World 
Eye Hospital, Ankara.

1	University of Iowa, Department of Ophthalmology, Iowa City, Iowa, USA.
2	Gulhane Military Medical School, Department of Ophthalmology, Ankara, Turkey.
3	World Eye Hospital, Ankara, Turkey.

	 Funding: No specific financial support was available for this study. 

	 Disclosure of potential conflicts of interest: None of the authors have any potential conflicts of 
interest to disclose.

	 Corresponding author: Murat Kucukevcilioglu. GATA Goz Klinigi - Etlik, Ankara - Turkey
	 E-mail: doctorminik@yahoo.com

ABSTRACT
We herein present a case with corneal overriding due to improper suturing of 
a full-thickness corneal laceration. There was a 2.5-mm difference between ho-
rizontal and vertical white-to-white measurements in the cornea. However, slit 
lamp examination failed to demonstrate the exact architecture of the laceration. 
Ultrasound biomicroscopy defined the wound edges thoroughly and confirmed 
the presence of corneal overriding. Six weeks after suture enhancement, the 
abnormal oval appearance of the cornea was absent and correct apposition of the 
corneal edges was seen on ultrasound biomicroscopy. Ultrasound biomicroscopy 
can be used in preoperative surgical planning of cases with complicated corneal 
lacerations. It can be used to adjust and enhance wound architecture in eyes 
with penetrating injury.
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RESUMO 
Apresentamos um caso com encavalamento corneano devido à sutura inadequada 
de uma laceração da córnea de espessura total. Houve uma diferença 2,5 mm entre as 
medidas do branco ao branco horizontais e verticais na córnea. No entanto, o exame 
da lâmpada de fenda não conseguiu demonstrar a arquitetura exata da laceração. A 
biomicroscopia ultrassônica definiu as bordas da ferida completamente e confirmou 
a presença de encavalamento da córnea. Seis semanas após a melhora da sutura, 
a aparência oval anormal da córnea havia desaparecido, e a correta aposição das 
bordas da córnea foi identificada na biomicroscopia ultrassônica. A biomicroscopia 
ultrassônica pode ser usada no planejamento cirúrgico pré-operatório de casos com 
lacerações corneanas complicadas. Ela pode ser utilizada para ajustar e melhorar a 
arquitetura da ferida em olhos com lesão penetrante. 

Descritores: Córnea/lesões; Lacerações; Ferimentos oculares penetrantes/ultrasso
nografia; Técnicas de sutura; Humanos; Masculino; Adulto; Relatos de casos
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of the corneal wound edges in the central part of the cornea (Figure 
2 A). We discussed surgical alternatives with the patient and sugges-
ted adjustment of the corneal sutures before starting management 
of the vitreous hemorrhage. 

Surgery was performed under general anesthesia. All of the 
corneal sutures were cut and re-sutured according to the oblique 
architecture of the wound. The postoperative 6-week visit demons-
trated proper alignment of the cornea (Figure 1 B). The structure of 
the wound edges was analyzed with UBM, demonstrating correct 
apposition of the corneal wound edges (Figure 2 B). The patient was 
managed with pars plano vitrectomy, and visual acuity was 20/200 at 
his last visit at 4 months after the corneal laceration.

DISCUSSION
In our case, we used UBM to demonstrate the exact architecture 

of the corneal wound. Our patient had a history of ocular penetrating 
injury with a sharp object; however, slit lamp examination demons-

trated a significant difference in white-to-white measurements in the 
horizontal and vertical planes of the cornea. UBM images helped us 
exclude corneal tissue loss and changed our surgical approach. After 
the confirmation of inappropriate suturing of the corneal wound 
with UBM, we preferred to treat the patient with suture enhancement 
instead of penetrating keratoplasty.

Anterior segment imaging techniques have limited applications 
in the management of anterior segment trauma. UBM has been 
used in several corneal pathologies, including edema, keratoconus, 
dystrophies, corneal scars, and trauma(4). Anterior segment optical 
coherence tomography (AS-OCT) and Scheimpflug imaging are al-
ternative imaging techniques that could have been used in our case. 
AS-OCT is a no-touch technique that could also have been used on 
our patient(5). With its higher lateral and axial resolution, AS-OCT can 
provide a more detailed image of the cornea. However, our facility 
does not have this imaging tool at present, and UBM was found to 
be quite satisfactory in imaging the corneal wound. Scheimpflug 
imaging has been used in penetrating injuries to analyze the localiza-
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Figure 1. Slit lamp image demonstrating the horizontal laceration with an irregular wound architecture, edema and a 
significant difference in white-to-white measurements in the horizontal and vertical planes of the cornea (A). Slit lamp 
image demonstrating favorable wound architecture and substantial recovery in the shape of the cornea after suture 
enhancement surgery (B).

Figure 2. Preoperative ultrasound biomicroscopy of the cornea showing over
riding of the wound edges (white arrow demonstrates the upper flap, white 
arrow head demonstrates the lower flap and asterisks demonstrate the anterior 
synechia) (A). Postoperative ultrasound biomicroscopy of the cornea showing 
correct apposition of the wound edges (white arrow indicates the start point 
of the oblique laceration on the anterior surface of the cornea) (B).
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tion and dimensions of anterior segment foreign bodies(6). However, 
Scheimpflug imaging has limited imaging quality in corneal opacities 
and edema, which rendered it unsuitable in our presented case. 

The most significant disadvantages of UBM are the need for 
immersion, the necessity of the supine position, and the need for pa-
tient cooperation during image acquisition. UBM is a user-dependent 
technique and requires an experienced imaging technician. We used 
the classic “shell and gel technique” in our patient, which requires 
insertion of a hard plastic shell inside the eye(7). Furthermore, recently 
introduced disposable ultrasound probe covers eliminate the need 
for the supine position and insertion of a plastic shell during image 
acquisition with UBM. In open-globe injuries and uncooperative pa-
tients, UBM can be used with disposable probe covers. 

Corneal lacerations must be addressed according to the pattern 
of the wound(8). In oblique corneal lacerations, the length of passage 
of the suture in the stroma should be equal to the posterior aspect 
of the corneal laceration. The distance between the needle entry site 
and the posterior edge of the oblique incision must be gauged from 
the posterior aspect of the cornea(9).

In conclusion, UBM can be used in preoperative surgical planning 
of cases with complicated corneal lacerations. It can be used to adjust 
and enhance wound architecture in eyes with penetrating injuries. 
UBM with the soft-shell technique has the potential to be used as a 

pre-surgical diagnostic tool to better understand wound architecture 
in anterior segment injuries.
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