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Abstract  Case Series 

 

Corneal perforations are defined by a total loss of the various corneal layers of varying significance, which may be of 

infectious, traumatic, trophic, immunological, or inflammatory origin, affecting both the functional and anatomical 

prognosis of the eye. Management involves closing the corneal perforation as soon as possible for optimal anatomical 

and functional recovery. Objective: To define Tenon patch grafting as an effective and promising surgical technique in 

the management of corneal perforations, especially in developing countries with good anatomical and functional results. 

Methods: Prospective study collecting epidemiological and clinical data as well as anatomical and functional outcomes 

of 24 patients treated with this surgical technique over a one-year period, between January 2021 and December 2021; 

whose follow-up was conducted both by the slit lamp and anterior segment OCT during the follow-up period. Results: 

The Tenon's capsule graft has demonstrated its effectiveness in the management of corneal perforations, with immediate 

closure of the corneal perforation achieved in 23 cases, representing 95.83% of our study. Regarding the functional 

outcomes of our series, the mean final visual acuity was 2.04 Log MAR. Our study has demonstrated that the OCT of 

the anterior segment constitutes a non-invasive, effective, and objective means in the follow-up period. Conclusion: 

Tenon graft is effective, promising, and less costly surgical technique, as shown by several studies, particularly useful 

when corneal grafts are not available and especially in emergencies. 
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INTRODUCTION 
Corneal perforations constitute an 

ophthalmologic ocular emergency requiring rapid 

closure of the corneal defect. They represent a significant 

cause of ocular morbidity and blindness [1,2]. Their 

causes are multiple and can be either traumatic, 

infectious, or immune in origin. Their therapeutic 

management is surgical, and it must be rapid and 

appropriate to establish the integrity of the ocular globe 

and to prevent endophthalmitis. The therapeutic 

management of these corneal perforations is based on 

well-established surgical treatments, the indication of 

which depends on the size, type, and etiology of these 

perforations. Among these different surgical techniques 

are the application of cyanoacrylate biological glue, 

corneal grafting, Tenon patch grafting, amniotic 

membrane grafting, or fibrin membrane grafting [3]. 

These several surgical techniques can be used, but they 

are not always available. Tenon patch grafting aims to 

restore the integrity of the ocular globe and thus allow 

proper healing, subsequently enabling a corneal graft. 

The use of a Tenon graft provides an advantage in the 

management of corneal perforations given its availability 

compared to other therapeutic means, especially in 

urgent situations, as well as the absence of risk of 

rejection during its use. This technique, which is little 

described in the literature, was initially used in the 

management of scleromalacia after pterygium excision, 

or rather in cases of post-traumatic scleral perforations, 

or perforations of filtration blebs following 

trabeculectomy [4, 5, 6, 7, and 8]. The objectives of this 

study are to report and describe a series of cases of 

corneal perforations, whether of traumatic, infectious, or 

immune origin, and to define the modalities of their 

management by Tenon’s graft in a center where 

emergency access to amniotic membrane grafts and 

corneal grafts is limited, but also to report the anatomical 

and functional outcomes of this procedure performed and 

to demonstrate the contribution of anterior segment OCT 

as a means of non-invasive and effective monitoring in 

this surgical procedure. 
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MATERIALS AND METHODS 
• Type of study: This is a prospective study of a series of 

24 patients managed in the ophthalmology department at 

Hassan II University Hospital in Fez over a period of one 

year, from January 2021 to December 2021. 

 

• Surgical technique: The Tenon capsule is harvested 

from the same affected eye. Any Tenon harvesting site 

can be chosen, but the temporal side is preferable due to 

the ease of harvesting and its management. The 

harvesting technique is performed by injecting 0.1 to 0.2 

cc of 0.9% saline sub-conjunctivelly to facilitate the 

dissection of the two layers: conjunctiva and Tenon, after 

which the Tenon capsule is harvested according to the 

size of the perforation, as shown in image 1. Generally, 

a patch slightly larger than the size of the perforation 

should be taken. The surgery is performed under topical 

or general anesthesia and includes the following steps: 

[7] 

1. At the beginning of the procedure, the size of 

the corneal perforation is measured using a 

compass or a millimeter ruler. 

2. The Tenon's tissue is harvested according to the 

size of the perforation. 

3. The perforation site is debrided with excision of 

necrotic tissue. 

4. Creation of a 360-degree stromal pocket around 

the perforation using a crescent knife, thereby 

defining the TUCK-IN TENON PATCH 

GRAFT technique, followed by fixation of the 

patch with buried sutures in the pocket, or the 

harvested Tenon's tissue can be fixed directly 

over the perforation without creating this 

stromal pocket. 

5. Suturing the conjunctiva at the donor site with 

7/0 Vicryl. 

6. The anterior chamber is formed with an air 

bubble to prevent the formation of a leukoma. 

7. A contact lens may subsequently be placed. 

 

• Inclusion and exclusion criteria: We included all 

patients with a corneal perforation, regardless of its 

etiology and location (axial, paracentral, or peripheral). 

The size of the perforation was limited to 6 mm. For all 

patients with a perforation larger than 6 mm, an 

emergency penetrating keratoplasty was proposed 

immediately. 

 

• Data collection: For each patient, we recorded using an 

exploitation form the age, sex, preoperative and 

postoperative visual acuity, as well as the characteristics 

of the perforation, its etiology, and the anatomical and 

functional evolution during the follow-up period.  

 

• Follow-up procedures: Postoperative follow-up of 

patients was conducted on day 1, day 7, day 15, day 28, 

day 60, and day 90 through slit-lamp examination as well 

as anterior segment optical coherence tomography, also 

performed on day 1, day 7, day 15, day 28, and day 60. 

The main postoperative monitoring parameters to assess 

the effectiveness of the surgical technique were the 

formation of the anterior chamber, the integration of the 

Tenon patch, and the stability of the corneal stromal 

thickness, either on slit-lamp examination or anterior 

segment optical coherence tomography. 

 

• Anatomical success: it is defined by the formation of 

the anterior chamber on day 1 post-operation, visualized 

using a slit lamp as well as anterior segment OCT. 

 

•  Functional success: it is defined by a gain of one line 

or more of visual acuity after 1 month of follow-up. 

 

• Statistical analysis: The collected data were classified 

and analyzed using Excel 2019 software. 

 

RESULTS 
A total of 24 eyes (24 patients) were included in 

this study, all of whom underwent Tenon patch grafts 

harvested from the same patient's eye to seal the corneal 

perforation. The sutures were performed using 10/0 

monofilament. The mean age of our patients was 55 

years, with an age range from 5 to 89 years, and a male 

predominance of 70.84% (17 men and 7 women).The 

main etiology of corneal perforation in our series was 

corneal abscess, observed in 54.1% of cases (13 eyes), 

followed by traumatic causes in 20.9% of cases (5 eyes), 

immunological ulcers in 16.6% of cases (4 eyes), and 

finally neurotrophic keratitis in 8.4% of cases (2 eyes) 

(Table 1). Preoperative visual acuity ranged from 

positive light perception to 1/10. The average was 1.98 

Log MAR. The average size of the corneal perforation 

was 4 mm, with intervals ranging from 3 to 4.5 mm. 

Immediate closure of the corneal perforation was 

achieved in 100% of cases (24 eyes), with formation of 

the anterior chamber observed in all our patients on 

postoperative day 1. For our anatomical results, out of 

the 24 patients during the follow-up period, 23 patients 

achieved preservation of the ocular globe, meaning that 

95.83% experienced complete fibrosis of the perforation 

thanks to the Tenon graft, with restoration of corneal 

thickness and corneal regeneration, thus enabling these 

patients to be referred for a corneal transplant. Only one 

patient experienced therapeutic failure following the 

occurrence on day 30 of a Tenon capsule dehiscence; the 

patient underwent evisceration. Regarding the functional 

outcome of our series, the mean final visual acuity was 

2.04 Log MAR. The average duration of the patient 

healing was approximately 82.1 days. According to the 

etiologies of corneal perforations, only a single case of 

anatomical failure was observed in a patient with 

neurotrophic keratitis. Functional results were better in 

patients with post-traumatic causes with a gain of one 

line in visual acuity in this category. For patients with 

infectious keratitis, regardless of the causative 

pathogens, a decrease of 1 line in visual acuity is 

observed. The mean postoperative visual acuity was 2.04 

Log MAR compared to the initial visual acuity, which 
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was 1.98 Log MAR, resulting in a slight loss of 0,6 lines 

indicating no clinically significant improvement. On 

anterior segment OCT(AS-OCT), the mean thickness of 

stromal peri-lesional edema decreased from 801 µm (day 

0) to 645 µm (day 15), corresponding to a rate of 

reduction of 10.4 µm per day. The thinnest corneal 

thinning zone increased from 107 µm (day 0) to 406 µm 

(day 15) and then to 312 µm (day 60). These objective 

findings observed on anterior segment OCT are 

consistent with the subjective clinical improvement 

noted on slit-lamp examination in all our patients. The 

integration of the tenon capsule is observed on day 15 in 

95.84% (23 cases). 

 

Table 1: The distribution of the etiologies of corneal perforations 

Etiology Number Percentage (%) 

Infectious keratitis Bacterial 5 20.9% 

Mycotic 1 4.1% 

No germs found 7 29.1% 

Post-traumatic 5 20.9% 

Immunological ulcer Mooren's ulcer 1 4.1% 

Rheumatoid polyarthritis 3 12.5% 

Neurotrophic keratitis 2 8.4% 

 

 
Image 1: Intraoperative images showing the different steps carried out to obtain a Tenon’s tissue sample for 

grafting. A: Corneal perforation due to abscessed neurotrophic keratitis. B: Harvesting the Tenon’s patch. C: 

Placement of the Tenon’s patch over the perforation. D: Fixation of the Tenon’s patch onto the cornea using 10-0 

monofilament 

 

 
Image 2: Evolution of a post-traumatic ulcer secondary to a chemical burn 
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Image 3: Evolution of an immunologically induced ulcer treated with Tenon 

 

 
Image 4: Evolution of an ulcer of immunological origin secondary to rheumatoid arthritis treated with tenon; note 

the formation of the anterior chamber on the anterior segment OCT 

 

 
Image 5: Evolution of a perforated infectious keratitis of fungal origin treated with Tenon patch 
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DISCUSSION 
In our series of 24 cases, which represent 

preliminary results, our anatomical outcomes were 

superior to those reported in the literature by Korah and 

Sharma [9 and 8]. Our success rate was higher than that 

reported by Korah et al., [9] and Sharma et al., [10], with 

a percentage of 95.83% compared to 74% and 83.7%, 

respectively. This percentage rate can be explained by 

the way the tenon is fixed. Korah et al., [9], in a 6-year 

retrospective study, described this technique using 

cyanoacrylate glue in 27 cases. Meanwhile, Sharma et 

al., [10], in another retrospective study of 31 cases, 

reported this technique using a stromal pocket around 

360 degrees of the corneal perforation and then securing 

it with 10/0 monofilament. In our prospective series of 

24 cases, the technique also involved using the Tenon’s 

capsule, but by fixing it directly without creating a 

pocket with 10/0 monofilament. This allows saving 

operative time but also achieving good anatomical 

results. The mean visual acuity in Log MAR before the 

transplant was 1.98 Log MAR and increased to 2.04 Log 

MAR, representing a slight loss of 0.6 lines; this can be 

explained by the fact that the Tenon’s capsule is a 

fibrous, opaque tissue that does not resorb, especially 

since the location of the perforations is central and 

therefore the visual axis will be compromised. These 

functional results are consistent with those of Sharma et 

al., who also found a decrease in visual acuity after the 

transplant. The follow-up of the Tenon graft in our study 

was conducted both through slit-lamp examination and 

anterior segment optical coherence tomography; this has 

not been described in any study in the literature. This is 

an additional examination that allows for follow-up that 

is more objective than the clinical slit-lamp examination. 

The limitation of this surgical technique remains that it 

is an opaque tissue, and therefore there is a risk of 

reducing visual acuity, especially in the case of axial 

corneal perforation. One drawback also of this technique 

is seen mainly in large corneal perforations where the 

tenon cannot replace the cornea biomechanically, 

leading to corneal ectasia and anterior segment 

staphyloma [11,12]. This was not observed in our series. 

The Tenon’s capsule remains an autologous tissue, easily 

available, inexpensive [13], and effective without the 

risk of rejection or disease transmission. Its use occupies 

an important place in developing countries where there 

is a shortage of donors for corneal transplantation. 

Moreover, this technique increases the chance of a 

potential keratoplasty [14]. This surgical technique has 

its place today in the management of corneal 

perforations; it is described as an effective means in its 

management, as shown by Rakhi Kusumesh et al., [15]. 

The limitation of our study remains the small number of 

patients involved in this study, as well as the duration of 

long-term follow-up of our patients compared to other 

studies described in the literature. 

 

 

 

CONCLUSION 
This surgical procedure represents a promising, 

simple, and low-cost technique for managing corneal 

perforations when other therapeutic options are 

unavailable, especially in emergency situations. Our 

results allowed us to conclude and recommend this 

technique in urgent situations, thereby providing hope to 

patients, particularly those from developing countries, to 

preserve the morphology of the eyeball, which 

subsequently allows for a corneal transplant to be 

performed. Few studies have been published on this 

technique, which could help better define its indications 

as well as its long-term complications, thus encouraging 

further clinical research on this subject. 
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