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Purpose: To compare the outcomes of anterior lamellar recession (ALR) versus posterior lamellar
tarsal rotation (PLTR) procedure for the repair of lower eyelid trachomatous trichiasis (TT).
Design: Prospective randomized comparative trial.

Methods: Study Population and Interventions: Patients with lower eyelid TT were enrolled.
Patients with a history of lower lid surgery, marked horizontal lid laxity, another evident
cause for the trichiasis, and those under 18 years were excluded. Participants were rando-
mized to either PLTR or ALR. The sequence was computer-generated by an independent
statistician, and the allocation sequence was concealed in sealed opaque envelops. Patients
were evaluated at 1 week and 1, 3, 6, and 12 months. Main Outcome Measures: post-
operative trachomatous trichiasis (PTT) and cosmetic satisfaction.

Results: A total of 60 patients were randomly assigned with 30 patients in each group. Two
(3.3%) participants in PLTR group did not follow up and were excluded from the analysis. At
1, 3, and 6 months, PTT was significantly more frequent in the PLTR group than the ALR
group (14.3% vs 0%; p= 0.048, 25% vs 0%; p= 0.004, 35.7% vs 10%; p= 0.019, respec-
tively). In the ALR group, 6 patients (20%) had PTT at their 12-month follow-up visit
compared with 15 patients (53.6%) in the PLTR group (P = 0.008) with absolute risk
reduction of 33.6% (95% (CI= 9% —58%)). Cosmetic dissatisfaction was significantly
more frequent in the ALR group at the initial follow-up visits compared to the PLTR
group. However, this difference was no longer significant at 6 and 12 months follow-up.
Conclusion: These data provide strong evidence that ALR is more effective in correction of
lower eyelid trachomatous trichiasis with acceptable cosmesis compared with PLTR.
Keywords: lower lid, trichiasis, anterior lamellar recession, posterior lamellar tarsal rotation

Introduction
Entropion with trichiasis is the end-stage of trachomatous scarring that occurs follow-
ing recurrent conjunctival infection with chlamydia trachomatis. Untreated trachoma-
tous trichiasis (TT) of either the upper or lower eyelids can result in irreversible visual
loss from corneal opacity.' World Health Organization (WHO) recommends surgery
for TT as a core pillar of the SAFE strategy for trachoma elimination.® Although recent
studies have shown high prevalence of lower eyelid TT among trachoma patients,
attention has been concentrated on surgery for the upper eyelids in trachoma
programs.”

Various surgical techniques have been described for trachomatous trichiasis
correction, nevertheless most are used to treat the upper eyelid.” Some researchers
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use the tarsotomy procedure, adopted by WHO for upper
eyelids to rectify lower lids.® Tarsotomy procedures carry
the advantage of being simple and easy to teach to non-
ophthalmologists making it suitable in trachoma control
programs; however, the overall failure rates are high.” On
the other hand, other studies have reported good results
with tarsus sparing procedures.®’

The aim of this study is to compare the outcomes of 2
different techniques for correction lower eyelid trachoma-
tous trichiasis: posterior lamellar tarsus rotation (PLTR)
and anterior lamellar recession (ALR).

Patients and Methods

This prospective, randomized, controlled, single-blinded
trial with identifier PACTR201807153376731 was regis-
tered at the Pan African Clinical Trials Registry following
ethics committee approval by the Fayoum University
Ethics Committee (registration number: M 334/2018).
The study adhered to the tenets of the Declaration of
Helsinki.

Patients with lower eyelid trachomatous trichiasis were
enrolled in the study from June 2018 to March 2019 after
signing a written informed consent. Lower lid trachomatous
trichiasis was defined as one or more rubbing lashes in the
presence of characteristic trachomatous scarring of both
upper and lower tarsal conjunctiva, post trachomatous
degenerations and concretions, and superior corneal pannus
with Herbert’s pits. Patients with a history of lower lid
surgery, marked horizontal lid laxity, another evident
cause for the trichiasis, such as autoimmune diseases,
trauma, or severe blepharitis, and those under 18 years
were excluded. Eligible patients were randomized to either
to PLTR or to ALR. The sequence was computer-generated
by an independent statistician, and the allocation sequence
was concealed in sealed opaque envelops.

A complete preoperative ocular examination was per-
formed including slit lamp examination of the cornea with
fluorescein staining, eyelid margin, and tarsal conjunctiva.
The number, type (misdirected, metaplastic, entropic, and
mixed)® and location of pathologic lashes were determined.
According to the number of lashes touching the globe,
trichiasis was subdivided into major TT (6 or more rubbing
lashes) and minor TT (five or less). Trichiasis was classified
as corneal, conjunctival, and combined based on where the
lashes touched the globe in the primary gaze position. The
lid margin position was graded as normal, marginal entro-
pion (rounding of the posterior lid margin edge and anterior-
ization of the mucocutaneous junction), and frank entropion.

Surgical Technique

All surgeries were performed by a single surgeon (MMD)
who has good experience in performing lower lid TT
procedures. The surgery was performed under local
anesthesia with intravenous sedation using 3x binocular
loupes. The surgical technique was completed as per stan-
dard protocols.>'*!! Briefly, in the ALR a gray-line inci-
sion is made along the length of the lower eyelid using
a Bard-Parker No. 11 blade from the lateral canthus to just
lateral to the lacrimal punctum. In cases of metaplastic
lashes, the incision was performed in a more posterior
location along the lid margin. Complete lamellar division
with exposure of lower lid retractors is then performed.
Three mattress sutures (repositioning sutures) are passed
through the lower lid retractors and brought through ante-
rior lamella at higher level below the lash line. The ante-
rior lamella is sutured to the anterior tarsal surface using 3
to 4 interrupted 6-0 mattress sutures leaving 2 mm of bare
tarsus (Supplementary Figure 1). For PLTR, the eyelid is

everted, a full-thickness incision is made through the
tarso-conjunctival layer, parallel to and 2 mm below the
lid margin. The posterior lamella is separated from the
anterior lamella (skin and orbicularis muscle). Three hor-
izontal mattress 6-0 vicryl sutures are placed to externally
rotate the distal tarsus (Supplementary Figure 2).

Patients were examined at 7-10 days, 1, 3, 6 and 12
months after surgery. At 1st follow up visit, participants
were assessed for postoperative trichiasis, degree of lid ever-
sion, any complications, and improvement in subjective dis-
comfort before suture removal. Cosmetic satisfaction was
evaluated at 1, 3, 6, and 12 months. Patients were asked
about cosmetic acceptability of the results of the procedure
(satisfied, indifferent, and dissatisfied). Postoperative tracho-
matous trichiasis (PTT) was defined as 1 or more eyelashes
touching the globe and/or evidence of epilation at any follow-
up visit. The outcomes were evaluated by the first author who
was not involved in the surgery.

Results

A total of 60 patients with lower eyelid trichiasis were
enrolled and randomly assigned with 30 patients in each
group. Two (3.3%) participants in PLTR group did not
follow-up and therefore were excluded from the analysis.
In bilateral cases, the right eyelid was used for analysis.
Thirty-eight patients were female (65.5%). The mean age
was 61.02+ 11.1 (range: 20-78 years). Table 1 shows the
patient characteristics, including age, gender, preoperative
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Table | Demographic and Clinical Characteristics of Participants

in Both Groups of the Study

Table 2 Comparison of the Recurrence Rate (PTT) Between
Both Study Groups at Different Points of Follow-Up

Characteristics Group P value
PLTR ALR (30)
(28)
Gender Female 16 (57.1%) | 22 (73.3%) | 0.195
Male 12 (42.9%) | 8 (26.7%)
Lid margin Normal 6 (21.4%) 6 (20.0%) 0.159
position Marginal 17 (60.7%) 12 (40.0%)
entropion
Frank entropion | 5 (17.9%) 12 (40.0%)
Number of Minor 9 (32.1%) 6 (20.0%) 0.291
lashes Major 19 (67.9%) | 24 (80.0%)
Location of Conjunctival I (3.6%) 2 (6.7%) 0.862
lashes Corneal 15 (53.6%) 16 (53.3%)
Combined 12 (42.9) 12 (40.0)
Type of trichiasis | Misdirected 8 (28.6%) 4 (13.3%) 0.322
Entropic 15 (53.6%) | 21 (70.0%)
Mixed 5 (17.9%) 5 (16.7%)
Corneal status Clear 10 35.7%) | 7 (23.3%) 0.440
Punctate 5 (17.9%) 9 (30.0%)
erosions
Corneal opacity 13 (46.4%) 14 (46.7%)
Upper lid Absent 15 (53.6%) 11 (36.7%) | 0.196
trichiasis Present 13 (46.4%) 19 (63.3%)
Age, year, Mean (SD) 60.36 61.63 0.665
(11.28) (11.01)

Notes: Chi square test of significance for two qualitative groups. Independent
f::lfl:ﬁi;si:):los: rI]:‘uL'Injli,r I::;:Zi:al(:siamellar tarsal rotation; ALR, anterior lamellar
number, location, and type of trichiatic lashes, and the pre-
sence of upper lid trichiasis in each study group. No statis-
tical difference was noted between the groups regarding
baseline demographic and clinical characteristics (Table 1).

At one week postoperatively, PTT was present in one
eyelid in the PLTR group and none in the ALR group. At
1, 3, and 6 months, PTT was significantly more frequent in
the PLTR group than the ALR group (14.3% vs 0%; p=
0.048, 25% vs 0%; p= 0.004, 35.7% vs 10%; p= 0.019
respectively). In the ALR group, 6 patients (20%) had PTT
at their 12-month follow-up visit compared with 15
patients (53.6%) seen in the PLTR group (P = 0.008)
(Table 2). Absolute risk reduction was 33.6% (95% (Cl=
9% —58%)). Figure 1 demonstrates PTT 6 months follow-
ing PLTR in spite of initial good correction. Out of the 6
patients with PPT in ALR group, 4 patients had anterior
lamellar laxity pressing the lashes against the globe
(Figure 2). Kaplan-Meier analysis revealed that the mean

Follow-Up visit PTT Number of Eyelids(%) P value
PLTR ALR

I week | (3.6%) 0 (0.0%) 0.483

I month 4 (14.3%) 0 (0.0%) 0.048

3 months 7 (25.0%) 0 (0.0%) 0.004

6 month 10 (35.7%) 3 (10.0%) 0.019

12 months I5 (53.6%) 6 (20.0%) 0.008

Notes: Bold values refer to statistical significance (p<0.05). Chi square test and
Fisher’s exact test were used.

Abbreviations: PTT, postoperative trachomatous trichiasis; PLTR, posterior
lamellar tarsal rotation; ALR, anterior lamellar recession.

time for recurrence was 8.8 months in the PTLR group
(95% CI=7.1-10.5 months), while the mean time for
recurrence in the ALR group was 11.4 months (95%
CI=10.7-12.1 months), p-value = 0.005 (Figure 3).
Cosmetic dissatisfaction was significantly more frequent
in the ALR group at 1 week, 1 month and 3 months of follow
up compared to the PLTR group. However, this difference
was no longer significant at 6 months and 12 months follow
up (Table 3). Figure 4 demonstrates gradual softening of the
split lid margins following ALR with final good position and
cosmesis. Logistic regression model showed no association
between preoperative location, number, and type of trichiatic
lashes or the lid margin position with the rate of recurrence.
No intraoperative or other postoperative complications were

encountered in either group.

Discussion
Although TT in the lower eyelids is not uncommon (11.5%
of patients with TT),* there is a scarcity of data on surgical
correction of this condition. Universally, there is
a paradigm shift toward the use of reconstructive surgical
procedures rather than focal lash treatments for trichiasis.
Many corrective surgical techniques have been described
to address trichiasis for the upper lids and can be broadly
separated into tarsus-involving and tarsus-sparing
techniques.® WHO adopts tarsotomy procedures for upper
eyelid TT with no recommended technique to address this
condition in the lower eyelid.” Recently, studies have sug-
gested that PLTR is superior to BLTR.'*'* The overall fail-
ure rates of these procedures are significant in the upper
eyelid which cast doubt on their effectiveness to treat the
vertically shorter lower eyelid. On the contrary, some authors
have reported high success rates with lamellar splitting pro-

. . . 9.1C
cedures which spare the tarsoconjunctiva.”'®
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Figure | Preoperative photograph of a patient with lower eyelid TT (A). At | week postoperatively with the lid margin in a good position without trichiasis (B). At 6

months with recurrent trichiasis (C).

Figure 2 (A) Postoperative photograph of a patient with recurrent trichiasis and anterior lamellar laxity following ALR. (B) Postoperative photograph of another patient
with recurrent trichiasis despite the lid margin in a good position following the same procedure.

This study compares the effectiveness of a tarsus-
involving procedure (PLTR) and a tarsus-sparing proce-
dure (ALR) to address lower eyelid TT. To our best
knowledge, this is the first RCT comparing PLTR with
ALR for lower eyelid TT correction. In this trial, the

results suggest that ALR is more effective than PLTR
for correction of lower eyelid trachomatous trichiasis at
the final follow-up visit.

ALR has the advantage that the surgery is being per-
formed anterior to the tarsal plate, thereby avoiding trauma
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Figure 3 Cumulative survival analysis revealed that the mean time for recurrence is 8.8 months in the PTLR group (blue curve), while the mean time for recurrence for the

ALR group (red curve) is | 1.4 months.

to the conjunctiva with its sequelae.® In addition, it does not
compromise the meibomian glands which is particularly
advantageous in patients with chronic trachoma. Recently,
AlDarrab et al reported significant meibomian gland atrophy
with correlated affection of dry eye parameters in patients
with trachoma sequelae.'® Therefore, preserving meibomian
glands during trachomatous trichiasis surgery helps prevent
additional ocular surface compromise.

Table 3 Cosmetic Satisfaction of Participants in Each Group

Cosmetic Satisfaction Group P-value
PLTR ALR

Imonth Dissatisfied 0 (0.0%) 10 (33.3%) 0.001
Indifferent 27 (96.4%) 20 (66.7%)
Satisfied 1 (3.6%) 0 (0.0%)

3months Dissatisfied 0 (0.0%) 0 (0.0%) <0.001
Indifferent 5 (17.9%) 23 (76.7%)
Satisfied 23 (82.1%) | 7 (23.3%)

6months Dissatisfied 0 (0.0%) 0 (0.0%) 0.204
Indifferent 3 (10.7%) 7 (23.3%)
Satisfied 25 (89.3%) | 23 (76.7%)

12months Dissatisfied 0 (0.0%) 0 (0.0%) 0.301
Indifferent 3 (10.7%) 7 (23.3%)
Satisfied 25 (89.3%) | 23 (76.7%)

Notes: Bold values refer to statistical significance (p<0.05). Chi square test was
used.

Abbreviations: PLTR, posterior lamellar tarsal rotation; ALR, anterior lamellar
recession.

ALR is particularly important in cases of metaplastic
lashes that arise at or near orifices of meibomian glands.
Lamellar splitting gives access to these aberrant lash follicles
to be extirpated.'® In addition, the lid margin incision can be
performed posterior to the more posterior aberrant eyelashes.'”

Anterior lamellar laxity with dermatochalasis was
found in 4 patients with PTT who underwent ALR without
repositioning sutures early in the study. However, the use
of mattress sutures between lower lid retractors and ante-
rior lamella has eliminated this complication in subsequent
cases given the resultant anterior lamellar tightening.'®
Additional potential advantage of these sutures is preven-
tion of upward sliding of anterior lamella to its original
position till firm adhesion between both lamellae form.'”

The suboptimal surgical results among the PLTR group
could be attributed for the following: first, a horizontal tarsal
incision will leave a small distal segment of only 2mm to be
rotated. This can hinder effective lid margin eversion.?*?!
Habtamu et al'® found that cases with an incision height of >
4 mm from the lid margin in PLTR surgery are less likely to
have trichiasis recurrence which is impractical in lower
lid surgery due to the shorter height of the lower tarsus.
Second, the horizontal tarsotomy carries the disadvantage
of violating the tarsal plate which may further shorten it
and destabilize the eyelid.'>** Third, tarsoconjunctival inci-
sion in PLTR theoretically aggravates inflammation and may
further enhance the trachomatous scarring process with addi-

tional contracture of the conjunctiva and deeper tissues.”> >
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Figure 4 Pre- and postoperative photographs. (A) Preoperative photograph of a patient with a marginal entropion of the central one third of the lower eyelid, and
postoperative appearance of the patient at | week (B) and 3 months (C) after anterior lamellar recession. (D) Preoperative photograph of another patient with lower eyelid
marginal entropion with trichiasis and postoperative appearance at | week (E) and 12 months (F) following the same surgical procedure. (G) Preoperative appearance of an
elderly woman with lower lid trichiasis without entropion compared to her postoperative appearance at 9 months (H).

This can explain the escalated recurrence rate of PTT with
time following the initial good results.

A few studies™'*?" have described the surgical results after
the use of tarsus sparing procedures in patients with lower eyelid
cicatricial entropion. Malhotra et al'® reported the outcomes of
a gray-line split, retractor recession, anterior lamella reposition-
ing. They achieved a final surgical success rate of 90%.
However, 38% of the cases required a second operation within
1 year of the surgery. In addition, they defined their success by
improvement in lid margin position without comment on PTT.
Choi et al’ used a modified technique of anterior lamellar
reposition with dissection being performed at two sites, ie the
grey line and subciliary incision in patients with lower eyelid
marginal entropion. Of included 30 eyelids, 27 (90%) had
successful postoperative results as without trichiasis. In this
study, we split lids at lid margin only just posterior to aberrant
lashes without the need for additional skin incisions. Three
sutures from retractors traversing anterior lamella were enough
to maintain anterior lamellar recession in our used technique."’

Cruz et al*! described the use of autogenous tarsal graft that
was interposed between the pretarsal anterior lamella and the
tarsus to correct 23 lower lids with trichiasis. PPT was seen in 6
eyelids (in the graft area in 1 lid, and outside the graft area in 5
lids). However, the unpredictable lid margin re-thinning in
addition to the presence of a second surgical site with possible
related complications may negate the use of this technique.

Other authors®®’

resection procedure for cicatricial entropion with good results.

used lamellar splitting with eyelash

However, owing to cosmetic concerns and risk of

lagophthalmos, we think that lash resection should be regarded
as the last resort after failure of lash preserving methods. Ferraz
et al*® compared the outcomes of lid split with graft versus lash
resection in conjunction with skin advancement flap for non-
trachomatous major trichiasis in 89 lower lids. PTT occurred in
80% and 52.5% lids in lid split and lash resection groups,
respectively. They attributed the low success rate in both groups
of their study to the persistence of the primary cause.

Regarding postoperative cosmesis, marginal thickening
with abnormal appearance was noticed in all patients under-
went ALR during the early postoperative period; however,
this tends to soften with reversion to normal skin color within
few weeks. Similarly, Ahmed and Abdelbaky'” showed that
most separated lid margins reverted to their normal color with
upward remigration of anterior lamella within 3 months. The
authors believe that preoperative counseling regarding possi-
ble poor cosmesis in the early postoperative period following
ALR is important to reduce postoperative patient’s anxiety.

The lack of masking of the used technique from out-
come assessor is a limitation to the current study.

In conclusion, the ALR procedure is related to a much
more favorable outcome, but it requires a more gradual
learning curve. PLTR has a higher rate of postoperative
trichiasis. Despite this, it remains a simple technique requir-
ing basic surgical skills.

Data Sharing
The data that support the findings of this study are available
upon reasonable request from the corresponding author, after
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deidentification. The data are not publicly available due to
their containing information that could compromise the priv-
acy of research participants. Study protocol will be also
available. Data will be available beginning 3 months and
ending 12 months following article publication for research-
ers who provide a methodologically sound proposal.
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