Osmangazi Tip Dergisi
Osmangazi Journal of Medicine 2024

Research Article / Arastirma Makalesi
Muller’s Muscle Conjunctival Resection Surgery: Assessment of The Surgical Outcomes By Using a Novel
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Muller Kas1 Konjonktival Rezeksiyon Cerrahisi: Yeni Bir Method ile Cerrahi Sonuglarin Degerlendirilmesi
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Abstract: The aim of the study was to analyze the upper eyelid position following the Muller’s muscle conjunctival resection
(MMCR) surgery by using a more standardized and objective method which was obtained by using the autorefractometer (AR) front
monitor image (FMI).: Medical records of the patients who underwent either 6 mm or 8 mm MMCR surgery between January 2020
to April 2023 were evaluated. The AR-FMIs were obtained before the surgery and during the follow-up period. The margin reflex
distance 1 (MRD1) was measured by using the AR-FMI and ImageJ software. Outcome measures were derived from preoperative
and postoperative mean AR-MRD1 values. Out of 34 subjects, 14 underwent 6 mm MMCR surgery and 20 underwent 8 mm
MMCR surgery. Mean preoperative AR-MRD1 was 2.1 + 0.8 mm in the 6 mm resection group, and 2.3 = 0.7 mm in the 8 mm
resection group and there was no statistically significant difference among the groups (p: 0.45). The mean postoperative AR-MRD1
value was higher in the 6 mm resection group when compared with the 8 mm resection group, however the difference was not
statistically significant (p: 0.14). The mean AR-MRD1 difference was 1.4 + 0.2 mm in the 6 mm resection group and 1.1 + 0.3 mm
in the 8 mm resection group, however, the difference was not significant (p: 0.09). According to the upper eyelid position change
analysis (which was measured by using an easily evaluable, cost-effective and standardized method), the amount of the excised
tissue following the MMCR surgery and final upper eyelid position was not associated directly and the result supported the current
literature which propose that, changes in the upper eyelid position following the MMCR is a dynamic process rather than the
mechanical process.
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Ozet: Caligmanin amact Muller kasi konjonktiva rezeksiyon (MKKR) cerrahisi sonrasinda iist géz kapagi pozisyonunu oto-
refraktometre (OR) 6n monitér goriintiileri (OMG) kullanarak uygulanan daha standardize ve objektif bir method ile
degerlendirmektir. Ocak 2020 ile Nisan 2023 tarihleri arasinda 6 mm veya 8 mm MKKR cerrahisi uygulanan hastalarin tibbi
kayitlar1 incelendi. Oto-refrektometre 6n monit6r goriintiileri cerrahi 6ncesinde ve takip siirecinde olgulardan alindi. Margin reflex
distance 1 (MRD1) degeri OR-OMG ve ImageJ programi kullamilarak 6lgiildii. Basar dlgiisii preoperatif ve postoperatif ortalama
OR-MRD1 degerleri kullanilarak belirlendi. Calismaya dahil edilen 34 kisiden 14' i 6 mm MKKR, 20' si 8 mm MKKR cerrahisi
gegirmis idi. Ortalama preoperatif OR-MRD1 degeri 6 mm rezeksiyon grubunda 2.1 + 0.8 mm ve 8 mm rezeksiyon grubunda 2,3 +
0,7 mm idi, ancak gruplar arasinda istatistiksel olarak anlamli degildi (p: 0,45). Cerrahi sonrasi ortalama OR-MRD1 degeri 6 mm
rezeksiyon grubunda 8 mm rezeksiyon grubuna gore daha yiiksek idi, ancak fark istatistiksel olarak anlamli degildi (p: 0.14).
Ortalama OR-MRDL1 farki 6 mm rezeksiyon grubunda 1.4 £ 0.2 mm ve 8 mm rezeksiyon grubunda 1.1 + 0.3 mm idi, ancak fark
istatistiksel olarak anlamli degildi (p: 0.09). Ust goz kapag1 pozisyon degisikligi analizine gore (daha kolay ulastlabilir, kost-effektif
ve standardize bir yontem kullanilarak olgiilen), MKKR cerrahisi sonrasinda eksize edilen doku miktari ile final iist gz kapag
pozisyonu arasinda direkt bir iliski yok idi ve mevcut literatiir ile uyumlu olarak MKKR cerrahisi mekanik bir durumdan ¢ok
dinamik bir durumu tanimlamaktadir.
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1. Introduction

Ptosis is the term which is used to describe the
drooping eyelid and generally require to be
corrected surgically for both functional and
aesthetical purposes (1). The Muller’s muscle
and Levator palpebrae superioris are the main
upper eyelid elevators and the dysfunction of
these muscles result with the ptosis (2). The
Muller’s muscle conjunctiva  resection
(MMCR) (posterior approach) surgery is
generally used to correct the functional and
aesthetical eyelid issues in cases with mild to
moderate ptosis (3). In the literature, studies
have been conducted to evaluate the factors
that could affect the final surgical outcomes
following the MMCR surgery and there are
studies conducted to evaluate the association
between the amount of the excised Muller’s
muscle conjunctival (MMC) tissue and final
eyelid position and a direct association could
not be found in these studies (4-7).

Margin reflex distance 1 (MRD1) describes
the distance between the upper eyelid margin
and the center point of the pupil and it was
traditionally used to measure the upper eyelid
position by using the manual method (8). In
recent years, the digital image analysis
method was also commonly used to measure
the MRD1 by using the ImageJ software (8,
9). Because the inter- and intra- observer
reliability of these two methods are moderate,
studies were conducted in an effort to obtain
more standardized and objective MRD1
values (10-13). Autorefractometer (AR) is an
easily evaluable and cost-effective device
which is present in every ophthalmic clinic
(14), and the use of the AR to measure the
MRD1 was performed by using the
autorefractometer front monitor image (AR-
FMI) and the validity and reliability of the
method was demonstrated before (15).

The aim of the current study was to analyze
the final eyelid position (obtained by using an
easily evaluable, cost-effective and more
standardized method) following the MMCR
surgery performed with either 6 mm or 8 mm
MMC tissue resection. To the best of the
one’s knowledge, using the autorefractometer
device to evaluate the final eyelid position
following the MMCR surgery has not been
reported before.

2. Materials and Methods
2.1. Study Design and subjects

A retrospective medical record analyses of
patients who underwent bilateral either 6mm
or 8 mm MMCR surgery between January
2020 to April 2023 was performed. All
operations were made by a single surgeon
(DY) at the ophthalmology department of the
Dr  Abdurrahman  Yurtaslan  Oncology
Training and Research hospital. Informed
consent was taken from all patients. This
study was approved by the institutional review
board and all procedures performed in the
study were in accordance with the ethical
standards of the institutional review board of
the Dr Abdurrahman Yurtaslan Oncology
Training and Research Hospital and with the
Helsinki declaration and its later amendments
or comparable ethical standards.

The data including age, gender, diagnosis,
levator function, amount of the MMC
(Muller’s muscle conjunctiva) tissue excised,
preoperative and postoperative AR-MRD1
and past medical history were evaluated.
Subjects who had good levator function
(above the 10 mm), positive phenylephrine
test, mild-moderate involutional  ptosis,
available pre- and postoperative
autorefractometer front monitor images (AR-
FMI) with acceptable quality and underwent
bilateral MMCR surgery were included to the
study. Mild-moderate ptosis was defined as
an AR-MRD1 equal to 1.1 to 2.5 mm (6) and
standard 6 mm or 8 mm MMCR was
performed regardless of the preoperative
MRD1 values (4, 16). Exclusion criteria were;
previous eyelid surgery, use of botulinum
toxin within the 5 moths of examinations, or
history of any systemic disease, trauma or
usage of the drugs that could alter the
measurements.  Cases involving tarsal
resection were also excluded from this study.
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2.2.Obtaining the AR- MRD1

The front monitor image of the
autorefractometer  (Canon, RK-F1, and
U.S.A.) was video-recorded by using a smart-
phone camera while the device measuring the
refractive error. The screen-shoot of the
video-record was taken while the center point
of the pupil and the structures of the eye
visible clearly on the image (Figure 1). The
front monitor image of the autorefractometer

was analyzed by using the ImageJ software
(U.S. National Institutes of Health, Bethesda,
MD. USA) to calculate the AR-MRD1 value.
The white-to-white distance (WTW) of the
cornea on the operated eye was measured in
pixels and it was normalized according to the
standard scale of 11.77 mm in men and 11. 64
mm in women. According to this scale, the
measurements of MRD1 was converted from
pixels to mm (Figure 1).

Figure 1. Autorefractometer front monitor image taken by smartphone when the visual axis point was clearly visible;
margin reflex distance 1 (MRD1), from optical axis point to the upper eyelid margin. Wide to wide (WTW) distance,
the distance between the corneal margins in the horizontal axis and passes through the visual axis point.

2.3.5urgery

All procedures were performed under local
anesthesia and upper eyelid was everted over
a Desmarres retractor by using a 4-0 traction
suture which was placed upper eyelid margin.
By using three 4-0 traction sutures the
Muller’s muscle-conjunctival tissue was
retracted 3 or 4 mm from the upper tarsal
margin and Putterman clamp was applied with
the tooth of the clamping blade engaging the
marking- suture. Running 6-0 vicryl
(polyglactin 910) suture was placed 1 mm
below the clamp, taking bites of the
conjunctiva and Muller’s muscle and
resection of the Muller’s muscle conjunctival
tissue was performed by using no. 15 surgical
blade via a metal-on-metal technique to avoid
cutting the suture. A soft contact lens was
applied following the surgery for 1 week and
topical lubricant eye drop and fix
dexametazon / netilmisin combination eye
drop was prescribed. At 1% week, 1% month
and 6" month visits AR-MRD1 measurements

were performed to assess the surgical results
(Figure 2).

2.4. Statistical analysis

Continuous variables were analyzed using the
Student’s t test. The quantitative variables
were described as mean, range, and standard
deviation.  Categorical  variables  were
described as frequencies. The statistical
analysis was carried out using IBM SPSS
software version 24.0 (SPSS, Inc., Chicago,
IL, USA). P < 0.05 was considered as
significant.

3. Results

Out of 34 subjects who meet the inclusion
criteria of the study and included to the study,
14 (28 eyes) underwent 6 mm MMCR surgery
and 20 (40 eyes) underwent 8 mm MMCR
surgery. During the follow-up period, only 3
subjects experienced mild ocular irritation and
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relieved with topical lubricant eye drops.
There was no significant difference in terms
of the age, gender and follow-up period
among the groups. Mean age of the study

population was 53.3 + 8.3 years (range, 30-64
years) and mean follow-up time was 13.9 +
6.2 months (6-27 months) (Table 1).

Table 1. The demographic and clinical properties of the study groups are given in the table.

6 mm MMCR group

8 mm MMCR group

n:14 n: 20 p
Age (years) 494 +6.5 51.4+9.1 0.33
Female/male 11/3 17/3 0.23
Follow-up time (month) 13.3+£6.5 146+6.1 0.24
Pre-op AR-FMI MRD1 21+08 23+0.7 0.45
Post-op AR-FMI MRD1 39+05 3.6+£0.7 0,14
Mean diff AR-FMI MRD1 14+ 02 1.1+£0.3 0.09

MMCR: Muller’s muscle conjunctival resection, AR-FMI:

reflex distance 1.

The mean preoperative AR- MRD1 values
were compared among the 6 mm and 8 mm
MMCR groups, and, there was no significant
difference among the groups (p: 0.45). The
mean postoperative AR-MRD1 values were
compared among the 6 mm and 8 mm MMCR
groups, however, the difference was not

Autorefractometer front monitor image, MRD1: Margin

significant (p: 0.14). The mean difference of
the AR-MRD1 was compared among the two
excision groups and the 6 mm MMCR group
had higher MRD1 value when compared with
the 8 mm MMCR group, however, the
difference was not significant (p: 0.09) (Table
1) (Figure 2).

Figure 2. The preoperative and postoperative digital images of the patients who underwent MMCR surgery for mild-
moderate involutional ptosis. A) Preoperative digital image of the patient who underwent 8 mm MMCR surgery with
Heiring sign and elevation of the right eyebrow to compensate the ptosis on the right side. B) The worsening of the
ptosis on the right side by blocking the frontal muscle contraction manually. C) Postoperative 6" month digital image
of the subject. D) Preoperative digital image of the patient who underwent 6 mm MMCR surgery. E) Postoperative

6" month digital image of the subject.
4, Discussion and conclusion

In the current study, the final upper eyelid
position following the MMCR surgery
performed either 8 mm or 6 mm tissue
resection is evaluated by using an easily
evaluable, cost effective and more
standardized /objective MRD1 measurement
method and according to the results, the final
AR-MRD1 value and change of the AR-

MRD1 were not significantly different among
the excision groups.

In the literature, there are studies, conducted
to analyze the association between the amount
of the excised MMC tissue and final MRD1
value. Rootman et al. has compared the
standardized 7 mm excision of the MMC
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tissue with the variable excision nomogram
(MMC tissue excision length / desired
elevation of the eyelid: 4/1) and evaluated the
MRD1 difference among the study groups by
using the digital image analysis. According to
the results, they did not find significant
MRD1 difference among the groups and the
authors concluded that, these results supported
that there was no direct mechanical
mechanism in the MMCR surgery (4).
Roelofs et al. also conducted a study in an
effort to analyze the effect of the amount of
the excised MMC tissue on the final eyelid
position. They created 3 groups with fixed 7

mm MMC resection bilaterally, variable
resection (4/1 ratio, with lower side
underwent greater tissue resection), and

tarsectomy (fixed 7 mm MMCR and 1 mm
tarsectomy on the lower side of the eyelids)
and evaluated the MRD1 by using the digital
images of the eyes and ImageJ software.
According to the results, the authors found
that the amount of the excised tissue and
technique used to correct the eyelid position is
not a predictor for the postoperative outcomes
of the MMCR surgery, and, the authors stated
that, changes in the eyelid position following
the MMCR is a dynamic process not a
mechanical process (16). In another study,
Dan et al. evaluated the predictors of the
surgical outcome following MMCR surgery
and used 4/1 variable resection algorithm by
using the digital image analyze with ImageJ
software and the final surgical success was
compared with the amount of the tissue
resected, however, they could not find a
significant association (17). In the current
study, similar with the literature, despite there
was no significant difference in terms of the
preoperative mean AR-MRD1 among the
groups and measurements were made by using
a more standardized measurement method,
there was no significant difference of the final
AR-MRD1 and AR-MRD1 change among the
fix 6 mm or 8 mm excision groups.

In the study conducted by Dan et al. to
analyze the predictors of the surgical success
following the MMCR surgery, the association
between the phenylephrine test and final
surgical success was evaluated and the authors
did not find significant association (17).
Nacaroglu et al. has also evaluated the

surgical success rate of the MMCR surgery
among the severe and mild/moderate
involutional aponeurotic ptosis cases by using
digital image analysis of the MRD1 and found
higher surgical success rate in phenylephrine
test positive cases, however the difference
was not significant (6).

There are studies conducted to evaluate the
MMCR surgery outcome, however, the
MRD1 analyze method was not mentioned.
For example, Leung et al. has conducted a
multicenter prospective study and evaluated
the effect of 2.5% phenylephrine test, amount
of the response to the phenylephrine test and
excised MMC tissue on the surgical success
rate of the MMCR surgery, however, the
measurement method was not stated in the
paper (18). Similarly, Dryden et al reported
the results of the levator-Muller tissue
complex resection (the technique described by
Morris et al.) surgery for ptosis repair by
measuring the MRD1 and stated that, in cases
who responded to the phenylephrine test can
benefit from the 8 mm and 10 mm resection
of the levator-Muller tissue complex,
however, the authors did not mention about
the MRD1 measurement method in the paper

().

As mentioned above, in the majority of the
studies, the digital photographs of the eyes
were evaluated by using the ImageJ software
to evaluate the upper eyelid position. Because
the measurement of the MRD1 is an essential
part for the patient follow-up, surgery
planning and academic purposes, there are
studies conducted to achieve more
standardized and objective MRD1
measurement methods. In those studies; the
head position of the patient, examiner and
fixation target; the power of the frontal
muscle  contraction,  orbicular  muscle
contraction, camera flash; the distance
between the patient and fixation target were
all analyzed and considered to allow for a
more reproducible and accurate measurements
of the eyelid position (9, 19). Hence, in an
effort to achieve more standardized and
objective MRD1 measurements, the advanced
and expensive ophthalmic devices were used
(such as OCT and Orbscan 2) (11-13). In an
effort to achieve more accurate and
standardized MRD1 measurements by using
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an easily available and cost effective device,
the autorefractometer was also used and
validity and reliability of the method was
assessed before (10).

There was a lot of limitations in the current
study because of the retrospective design of
the study, the study population was small and
the amount of the resected tissue was not
measured postoperatively.

In summary, the upper eyelid position was
evaluated following the MMCR surgery
performed either 6 mm or 8 mm MMC tissue
resection by using the autorefractometer and
according to the results, despite the final
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