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Purpose: This study aims to assess the combination of anterior lamellar recession (ALR) with blepharoplasty, suprasternal fixation, 
and internal eyelash bulb extirpation of aberrant lashes posteriorly located in patients with any grade of upper eyelid trachomatous 
cicatricial entropion.
Patients and Methods: We reviewed the clinical data of eighty-six patients (143 eyelids) including age, gender, systemic medical 
illnesses, and comprehensive ophthalmological assessment. Eyelid evaluation was recorded, including laterality, previous surgical 
technique used, possible trichiasis etiology, abnormality of the lid margin, tarsal plate consistency (shrinkage or loosening), skin fold 
overhanging, laxity of the pretarsal skin, margin reflex distance 1 (MRD1), lagophthalmos, and lid retraction. The success rate was 
assessed at 3, 6, 9, and 12 months postoperative.
Results: The success rate was 97.2% in the third month, which decreased significantly to 92.3% in the 6th month and 90.2% in the 9th 
month (P = 0.01, and 0.001 respectively). In the 9th month, we had fourteen failed cases. All of them were submitted for a second 
intervention. Three underwent electrolysis, four cases underwent re-internal bulb extirpation, four cases underwent the same 
procedure, and three cases underwent epilation. The success of the failed cases after the second intervention was significantly 
associated with the type of reintervention (P = 0.03), in which all of them succeed except two cases that underwent epilation. Kaplan- 
Meier analysis showed that the mean recurrence time in our study was 6.8 months (95% CI = 5.8–7.7 months).
Conclusion: This study showed the combination of ALR with blepharoplasty, suprasternal fixation, and cauterization or internal bulb 
extirpation of posteriorly located lashes procedure resulted in a high success rate in patients with any form of UCE with no increase in 
incidence or degree of lagophthalmos associated with UCE.
Keywords: anterior lamellar recession, ALR, blepharoplasty, cicatricial entropion, suprasternal fixation

Introduction
Trachomatous trichiasis (TT) is a major risk factor for corneal opacity (CO), which is the fourth leading cause of 
blindness in the world (5.1%).1 Communities with inadequate environmental cleanliness and low socioeconomic status in 
rural areas are most commonly affected by trachoma.2–4 Population-based surveys in Egypt have reported that trachoma 
is still a public health problem.5

There is widespread consensus that primary TT should be surgically treated. The World Health Organization 
recommends surgery for one or more lashes that rub together, even if the lashes are in the center, on the edges, or in 
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different grades. This is because patients with mild trichiasis may not be checked on for a long time, which raises the risk 
that the condition will get worse and cause vision loss.6

There are various surgical techniques available depending on the severity of upper eyelid cicatricial entropion (UCE). 
Each UCE severity requires a different procedure, so the type of procedure used should be customized.7 It was reported 
that previous surgical procedures may violate the transconjunctiva which may promote the inflammatory process which 
in turn inducing the trachomatous scarring process and increasing the conjunctival contracture.8 So, we need a new 
surgical technique to avoid such disadvantages.

ALR is one of the procedures used to treat cicatricial entropion and trichiasis.9 Few studies present the effect of 
modifications to this procedure in trachomatous entropion and trichiasis.10 Because trachoma is common in our country, 
there is a probability that the number of surgeries for TT will rise.5

In the present study, we aimed to assess the combination of anterior lamellar recession with blepharoplasty, 
suprasternal fixation, and internal eyelash bulb extirpation of aberrant lashes posteriorly located in patients with any 
grade of upper eyelid trachomatous cicatricial entropion.

Materials and Methods
Study Populations
This was a retrospective study that reviewed the data of eighty-six patients (143 eyelids) who underwent surgical 
correction for upper eyelid cicatricial entropion from May 2018 to March 2021 in a tertiary university hospital. Our study 
followed the Helsinki Declaration principles. Ethical Approval was obtained from the Committee of Al-Azhar University 
Faculty of Medicine, and this approval included waiver to use the medical records as our institution took the consent 
from the patients to use their medical data in the future at the time of their admission. This study was registered on the 
Clinical trial.gov (NCT05854420). The inclusion criteria were: All patients presented with upper lid trachomatous 
cicatricial entropion associated with rubbing lashes. Patients having a history of argon laser ablation, electrolysis, 
epilation, or past unsuccessful surgery were also included. The exclusion criteria were: 1) Patients with a follow-up 
period of fewer than 12 months. 2) Patients with very severe UCE and required posterior lamellar grafts. 3) Patients with 
etiology other than trachoma. 3) Patients with dysplastic lashes without entropion were excluded.

Data Collection
We reviewed clinical data of the patients including age, gender, systemic medical illnesses, and comprehensive ophthalmo
logical assessment which included best corrected visual acuity “BCVA”, examination of the anterior segment by the slit lamp 
bio microscopy especially, the status of the cornea and assessment of the degree of corneal opacity if present as well as 
posterior segment evaluation. Eyelid evaluation was recorded, including laterality, previous surgical technique used, possible 
trichiasis etiology, abnormality of the lid margin, tarsal plate consistency (shrinkage or loosening), skin fold overhanging, 
laxity of the pretarsal skin, margin reflex distance 1 (MRD1), lagophthalmos, and lid retraction. The severity of the eyelid 
involvement was categorized as mild (on up gaze, the meibomian gland orifices migrate posteriorly and the lash touches the 
globe), moderate (as mild with either contact between the lash and globe in the primary position or tarsal plate thickening), and 
severe (as moderate with the presence of keratin plaques and lid retraction causing incomplete lid closure). The tarsal plate 
consistency was recorded, either shrinkage (shortening with or without thickening) or loosening (loss of tarsal consistency). 
Anterior lamellar laxity was defined as an overhanging skin fold beyond the lid margin and/or pretarsal skin laxity.8

Surgical Procedure
The surgeries were performed by two Surgeons (ENA) and (MEA) (Figures 1 and 2). The surgery was done under local 
anesthesia (5 mL of lidocaine (2%) with epinephrine 1:100 000). At the intended eyelid crease across the entire lid, the inferior 
incision was marked. Depending on how much redundant skin needed to be removed, a second (upper) incision was made at 
various distances from the first line, guided by a pinching test to avoid lagophthalmos. Then, the skin was incised with the 
excision of excess skin leaving the orbicularis muscle. The orbicularis muscle (anterior lamella) opened and was dissected to 
identify the upper tarsal margin. The sub orbicularis dissection continued using Westcott scissors to expose the anterior tarsal 
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surface to reach the upper lid margin. Then, a lid spatula was inserted to evert the lid making the lid margin face up; then, 
a grey line incision was made to dissect the anterior lamella from the posterior lamella for about 2 mm above the lid margin 
peeling the whole anterior lid margin with aberrant lashes and keratinization away from the tarsus then meet the crease 
incision. A bipedicle flap was formed, completely separating the anterior lamella from the tarsus. Cauterization and internal 
eyelash bulb extirpation of aberrant or metaplastic lashes originating from posterior lamella.

The anterior lamella was retracted until it was 3–4 mm above the edge of the eyelid. Then, it was sutured 4–5 interrupted 
sutures by vicryl (6–0) (Ethicon, Cincinnati, OH, USA). The additional anterior lamella was then removed if needed.

Finally, 3–5 supra tarsal fixation sutures of the anterior lamella were put anchoring the upper border of the orbicularis 
muscle of the recessed anterior lamella to the supratarsal part 2 mm above the upper border of the tarsus to the levator 
aponeurosis. After applying a topical antibiotic ointment, the eyelid was dressed. After surgery, eye patching, systemic 
antibiotic, analgesic and topical antibiotics were given for every patient.

Follow-Up
The patients were seen one day postoperative (opening the dressing), one week (suture removal), three months, six 
months, nine months, and after one year (success assessment). The primary outcome measure was assessed as success or 
failure. Success was defined as none of the lashes touching the cornea. In contrast, failure was defined as having any 
eyelashes touching or reoperation during the follow-up. The secondary outcomes were visual acuity, corneal status, 
papillary reaction, conjunctivalization of the lid margin, feeling of pain, lacrimation, and dryness.”

Statistical Analysis
Statistical analysis was performed with SPSS statistical software, version 26 (IBM, Chicago, Illinois, USA). The 
normality of the data was tested by the Kolmogorov–Smirnov test. Continuous data were expressed as mean ± SD. 
Categorical data were expressed as numbers and percent (N (%)) and were compared by using the Chi-square test. 

Figure 1 (A) Skin marking at the eyelid crease and upper level of planned blepharoplasty incision. (B) Skin incision with blade (15) starting with the inferior marked site. (C) 
Completing the skin incision. (D) Removal of the skin flap. (E) Dissection between the pretarsal orbicularis and anterior surface of the tarsal plate. (F) Continued dissection 
between the pretarsal orbicularis and anterior surface of the tarsal plate down to lash roots.
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Kaplan-Meier analysis was done to determine the period which precedes the failure. P-value <0.05 was considered 
significant.

Results
Available records included 86 (143 eyelids) patients diagnosed with upper lid cicatricial entropion associated with 
rubbing lashes. Among the included patients, 35 (40.7%) were males, and 51 (59.3%) were females, with a mean age of 
58.6 ± 5.8 years. Fifty-seven 57 (66.2%) patients had bilateral cicatricial entropion, and 29 (33.7%) patients had 
unilateral cicatricial entropion (Table 1). All patients had signs of trachoma, such as pannus siccus, subconjunctival 
fibrosis, and/or Post Trachomatous Degenerations (PTDs).

Table 1 Demographics and Baseline Characteristics 
of the Studied Patients

Age (Years) (Mean ± SD) 58.6 ± 5.8

Gender. N (%)

Male 35 (40.7%)

Female 51 (59.3%)

Laterality. N (%)

Unilateral 29 (33.7%)

Bilateral 57 (66.2%)

MRD1. (mean ± SD) 4.8 ± 0.5

Figure 2 (A) Insertion of lid spatula in the sub muscular plane created to evert the lid making the lid margin facing up. (B) Grey line incision. (C) separation of the anterior 
lamella as bipedicle flap. (D) Removal of the residual hair follicles (internal bulb extirpation). (E) Mattress sutures to reposite the ant lamella leaving 3 mm of bare tarsus. (F) 
Supratarsal fixation suture (the needle passing through the upper part of orbicularis muscle of recessed ant lamella). (G) Supratarsal fixation suture (the needle passing 
through the levator aponeurosis). (H) Skin closure. (I) immediate postoperative.
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The baseline clinical characteristics of the studied patients are described in Table 2. Most of the studied eyelids had 
a moderate degree of entropion 87 (60.8%). However, severe entropion with misdirected and metaplastic lashes and lid 
retraction was present in 19 eyelids (13.3%), with a mean preoperative MRD1 of 4.8 ± 0.5 mm. Regarding the extent of 
affection, 88.8% of the studied eyelids had generalized affection.

In terms of previous intervention, previous electrolysis for rubbing lashes was done in thirty-one eyelids (21.7%), 
partially epilated lashes were done in sixty-three eyelids (44.1%), posterior lamellar tarsal rotation (PLTR) was done in 
seventeen eyelids (11.9%), and ALR was done in eleven eyelids (7.7%). Forty-six eyes (38.3%) had preoperative corneal 
punctate epithelial erosions.

Table 2 Baseline Clinical Data of the Studied 
Eyelids (n = 143)

Variables N (%)

Corneal state

Clear 22 (15%)

Opaque 65 (45%)

Punctal epithelial erosion 56 (39%)

Tarsus state

Good 83 (58%)

Atrophic 30 (21%)

Loose 30 (21%)

Lagophthalmos

Absent 128 (89.5%)

Present 15 (10.5%)

Previous intervention

NO 21 (14.7%)

PLTR 17 (11.9%)

Electrolysis 31 (21.7%)

Epilation 63 (44.1%)

ALR 11 (7.7%)

Degree of entropion

Mild 37 (25.9%)

Moderate 87 (60.8%)

Severe 19 (13.3%)

Extent of affection

Localized affection 16 (11.2%)

Generalized affection 127 (88.8%)

Side of affection

Right 70 (49%)

Left 73 (51%)
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According to the corneal state of the studied eyelids, corneal opacity of variable densities and the location was present 
in sixty-five eyes (45%), and Punctal epithelial erosion was found in fifty-six eyelids (39%).

Skin laxity was present in 109 eyelids (76.2%), atrophic tarsus (shrinkage) was present in thirty eyelids (21%), 
loosening of the tarsal plate was found in thirty eyelids (21%), and lagophthalmos in fifteen eyelids (10.5%) 
(Table 2).

All patients had post-operative lid edema and/or ecchymosis, yet all had good lid closure. By the fourth week, all the 
lids had a slight thickening, which got better over time and went away by the third month. No postoperative ptosis or 
lagophthalmos or new onset upper eyelid retraction with post-operative MRD1 6.30 ± 1.3 mm.

The success rate was 97.2% in the third month, which decreased significantly to 92.3% in the 6th month and 90.2% in 
the 9th month (P = 0.01, and 0.001 respectively). In the 9th month, we had fourteen failed cases (Table 3). All of them 
were submitted for a second intervention. Three underwent electrolysis, four cases underwent re-internal bulb extirpation, 
four cases underwent A, and three cases underwent epilation. The success of the failed cases after the second intervention 
was significantly associated with the type of reintervention (P = 0.03), in which all of them succeed except two cases that 
underwent epilation (Table 4).

Factors that can affect the success rate are described in Table 5, and we found that postoperative notching or lash 
ptosis is the only significant factor that can affect the success rate (P = 0.001, 0.05, respectively).

Kaplan-Meier analysis showed that the mean recurrence time in our study was 6.8 months (95% CI = 5.8–7.7 
months) (Figure 3).

Table 3 Success Rate at the Follow-Up Periods

Success 
Rate. N (%)

At 3rd 
Month

At 6th 
Month

At 9th 
Month

At 12th Month (Post 
Reintervention)

P valuea

Succeed 139 (97.2%) 132 (92.3%) 129 (90.2%) 141 (98.6%) P1= 0.01* 

P2= 0.001* 

P3= 0.6 
P4= 0.1 

P5= 0.004* 

P6= 0.001*

Failed 4 (2.8%) 11 (7.7%) 14 (9.2%) 2 (1.4%)

Notes: aMcNemar test. P1: comparison between the success rate at the 3rd and 6th months. P2: comparison between the success rate 
at the 3rd and 9th months. P3: comparison between the success rate at the 3rd and 12th months. P4: comparison between the success 
rate at the 6th and 9th months. P5: comparison between the success rate at the 6th and 12th months. P6: comparison between the 
success rate at the 9th and 12th months. *Significant P value.

Table 4 Association Between the Type of Reintervention and Success Rate in Failed Cases at the 9th Month 
Postoperative. (N = 14)

Success Rate P valuea

Succeed Failed

Type of reintervention Electrolysis 3 (21.4%) 0 (0%) 0.03

Re-internal bulb extirpation 4 (33.3%) 0 (0%)

Same procedure 4 (33.3%) 0 (0%)

Epilation 1 (7.1%) 2 (14.2%)

Note: aChi-square test.
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Table 5 Factors Affecting the Success Rate at 9th Months Postoperative

Variables Success Rate P valuea

Succeed Failed

Complications. N (%)

Infection 4 (2.8%) 0 (0%) 0.5

Granuloma 5 (3.5%) 0 (0%) 0.4

Notch 4 (2.8%) 4 (2.8%) 0.001*

Lash ptosis 1 (0.7%) 1 (0.7%) 0.05*

Side of affection. N (%)

Right 62 (43.4%) 8 (5.6%) 0.5

Left 67 (46.9%) 6 (4.2%)

Degree of entropion. N (%)

Mild 32 (22.4%) 5 (3.5%) 0.65

Moderate 80 (55.9%) 7 (4.9%)

Severe 17 (11.9%) 2 (1.4%)

The extent of affection. N (%)

Localized affection 14 (9.8%) 2 (1.4%) 0.6

Generalized affection 115 (80.4%) 12 (8.4%)

Previous intervention. N (%)

NO 19 (13.3%) 2 (1.4%) 0.97

PLTR 15 (10.5%) 2 (1.4%)

Electro 29 (20.3%) 2 (1.4%)

EPI 56 (39.2%) 7 (4.9%)

ALR 10 (7%) 1 (0.7%)

State of tarsus. N (%)

Good 77 (53.8%) 6 (4.2%) 0.32

Atrophic 25 (17.5%) 5 (3.5%)

Loose 27 (19.8%) 3 (2.1%)

Corneal state. N (%)

Clear 21 (14.7%) 1 (0.7%) 0.66

Opaque 58 (40.6%) 7 (4.9%)

Punctal epithelial erosion 50 (35%) 6 (4.2%)

Lagophthalmos. N (%)

Absent 116 (81.1%) 12 (8.4%) 0.62

Present 13 (9.1%) 2 (1.4%)

Note: aChi-square test. *Significant P value. 
Abbreviations: ALR, anterior lamellar recession; MRD1, margin reflex distance; TT, Trachomatous 
trichiasis; CO, corneal opacity.
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Discussion
The shortening of the posterior lamella and subsequent in-turning of the lid edge, which may be secondary to some etiologies, 
cause cicatricial upper eyelid entropion. These causes include advanced Meibomian Gland Dysfunction and trachoma, Burns, 
Stevens-Johnson syndrome, vernal keratoconjunctivitis, herpes zoster ophthalmicus, and ocular cicatricial pemphigoid. The 
success of surgical procedures for repair depends on choosing the right approach for the disease.11

Most surgical series indicated a considerable recurrence rate (21–71%) despite the variety of treatment modalities 
available for treating UCE.12 ALR is a well-known treatment with a reported high success rate of 72–89% for treating 
cicatricial entropion.9,13

In our case series, we added the blepharoplasty, suprasternal fixation sutures, and internal bulb extirpation to the 
anterior lamellar recession procedure to address postoperative anterior lamellar sliding and posteriorly located metaplas
tic lashes. We performed this procedure in patients with any grade of cicatricial lid margin abnormality secondary to 
trachoma.

The complete success rate was 90.2% in the 9th month and 98.6% in the 12th month. The success rate was not related 
to tarsal-plate consistency. The failed cases Included 6 cases with normal tarsus, five with atrophic tarsus, and three with 
tarsal loosening. We noticed an eyelid margin thickening in most of the study cases, especially in the first month after the 
operation, decreasing with time. This was due to the healing of the bare eyelid margin.

We could argue that avoiding an incision along the eyelid’s margin by instead performing an anterior lamellar 
recession from the crease would preserve the natural thickness of the eyelid’s margin. Because the pathology lies at the 
eyelid margin, anterior lamellar recession at the site of the incision will not alleviate the underlying cicatricial force. 
A full separation and depression of the anterior lamella on the posterior lamella are required for the eversion effect to 
take place. Thus, it is possible that the pathology can be addressed, and anterior lamella dissection can be facilitated by 
combining the crease incision with the assumed grey line incision.

The procedure for ALR in this study was similar to the procedure described by Bi et al,14 and Ross et al12 with a few 
modifications where we postponed the grey line incision after the crease incision and used a lid spatula in the pretarsal 
plane after dissection of pretarsal orbicularis to evert the lid making the rotated lid margin facing up facilitating the 
meticulous dissection of the two lamellae at the assumed grey line.

Skin redundancy of the upper eye lid is common after ALR technique, however in our study the addition of 
blepharoplasty prevented such complication which agree with Ahmed et al,12 and Bi et al.14

Figure 3 Kaplan-Meier analysis for the recurrence time.
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Sliding of the anterior lamellae to its preoperative site is a common cause of ALR failure.15

Therefore, different surgical approaches have been proposed to counteract this anterior lamellar sliding, such as 
taking a mattress suture between the upper tarsus and the lash line.16 Another technique was proposed by Tie et al,17 

which removes the excess skin and orbicularis of the upper lid followed by transplantation of the amniotic membrane. Bi 
et al14 and Sadiq et al18 combined blepharoplasty with their techniques with an outcome similar to our results.

Aghai et al,16 in a study that included blepharoplasty, anterior lamellar recession, and suprasternal fixation, showed 
a success rate of 75%. This difference between the two studies may be due to the fact that Aghai et al had smaller sample 
size, they did not do cauterization or internal bulb extirpation, and they excluded the UCE with lagophthalmos.

We believe that supra tarsal fixation increased the success rate and prevented long-term recurrence of entropion but 
did not affect the lagophthalmos status according to our results which showed no increase in the degree of preoperative 
lagophthalmos or appearance of new cases of lagophthalmos as a complication of the procedure. Hence, we recommend 
our procedure in all forms of UCE, even if there is preoperative lagophthalmos.

To move the posterior lamella inferiorly and make up for the degree of lid retraction, several authors advocated 
dissecting the upper lid retractors from the tarsus during UCE surgery.12,16 Barr et al19 reasoned that the failure to execute 
concurrent levator recession was the cause of the high recurrence rate (21%), which was reported in their study after 
ALR. However, we believe that supra tarsal fixation combined with blepharoplasty addressed this issue and prevented the 
high recurrence rate according to our results, where the success rate in our study was observed in 129 (90.2%) at the 9th 
month postoperative.

The mean recurrence time in our study was 6.8 months (95% CI = 5.8–7.7 months), which could be due to either the 
anterior lamellar sliding during the healing. In this study, we had no early cases of recurrence; usually, due to 
cauterization or internal bulb extirpation that was added to the ALR. Missing distichiasis and trichiasis, which might 
occur during the operation are considered a risk factor for failure, as documented by Aghai et al.16

Weak points in our study may include an evaluation of the cosmetic satisfaction of the patients and the surgeries done 
by two experienced surgeons in lid surgery which makes it difficult to generalize the procedure as a treatment for all 
cases of trachomatous cicatricial upper eyelid entropion.

Conclusion
Combination of ALR, blepharoplasty, suprasternal fixation, and cauterization or internal bulb extirpation of posteriorly 
located lashes is effective with a high success rate in patients with any form of UCE with no increase in incidence or 
degree of lagophthalmos associated with UCE.

Availability of the Data
The data set used or analyzed in this study available from the corresponding author (Ehab Tharwat) on reasonable request 
after taking approval from our institution to share the patient’s data.
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