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ABS TRACT Objective: To evaluate the effect of sedative anesthesia 
applied during Muller muscle conjunctival resection (MMCR) on the 
success rate of the surgery. Material and Methods: Data from 41 eyes 
of 41 patients who underwent MMCR due to mild ptosis between Oc-
tober 2017 and December 2022 were examined retrospectively. The 
data obtained from 21 patients who received subconjunctival local anes-
thesia without epinephrine and intravenous midazolam (Group 1) were 
compared with the data of 20 patients who received only subconjunc-
tival local anesthesia without epinephrine (Group 2). Margin reflex dis-
tance 1 (MRD1)>2.5 mm and MRD1<0.5 mm between the two eyes 
were accepted as success criteria after MMCR. Results: No significant 
difference was observed between the groups in terms of gender and age 
distribution (p=0.828 and p=0.961, respectively). Postoperatively, the 
mean MRD1 in the ptotic eye and the mean MRD1 difference between 
the two eyes were 4.2±0.2 and 0.4±0.08, respectively, in Group 1 and 
4.0±0.1 ve 0.5±0.08 respectively, in Group 2. While MRD1 was found 
to be significantly higher in Group 1 (p=0.004), the MRD1 difference 
was significantly higher in Group 2 than Group 1 (p=0.017). The suc-
cess rate was 95% in Group 1 and 81% in Group 2. Conclusion: We 
found that the success rate of the MMCR was higher in the sedation 
group. We believe that sedation increases patient comfort and surgical 
success, especially in Muller muscle surgeries where local anesthetics 
without epinephrine are preferred. 
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ÖZET Amaç: Müller kası konjonktival rezeksiyonu (MKKR) sırasında 
uygulanan, sedatif anestezinin operasyonun başarı oranına etkisini de-
ğerlendirmek. Gereç ve Yöntemler: Ekim 2017 ve Aralık 2022 yılları 
arasında hafif derecede pitozis nedeni ile MKKR uygulanan 41 hasta-
nın, 41 gözüne ait veriler geriye dönük incelendi. Epinefrin içermeyen, 
subkonjonktival lokal anestezi ve intravenöz midazolam uygulanan 21 
hastanın (Grup 1) verileri ile sadece subkonjonktival epinefrinsiz lokal 
anestezi uygulanan 20 hastanın (Grup 2) verileri karşılaştırıldı. MKKR 
sonrası, marjin refleks mesafesi 1 (MRM1)>2,5 mm olması ve iki göz 
arasında MRM1 farkının <0,5 mm olması başarı kriteri olarak kabul 
edildi. Bulgular: Gruplar arasında cinsiyet ve yaş dağılımı açısından 
anlamlı farklılık izlenmedi (sırasıyla p=0,828 ve p=0,961). Operasyon 
sonrası pitotik gözde ortalama MRM1 ve iki göz arasında ortalama 
MRM1 farkı Grup 1 de sırasıyla 4,2±0,2 ve 0,4±0,08 iken Grup 2 de sı-
rasıyla 4,0±0,1 ve 0,5±0,08 idi. MRM1 Grup 1 de anlamlı düzeyde yük-
sek saptanırken (p=0,004) MRM1 farkı Grup 2 de Grup 1 den anlamlı 
düzeyde yüksek saptandı (p=0,017). Başarı oranı Grup 1 de %95, Grup 
2 de ise %81 olarak saptandı. Sonuç: Epinefrin içermeyen lokal anes-
tezik ile birlikte sedasyon uygulanan grupta, MKKR operasyonun ba-
şarı oranının daha yüksek olduğunu saptadık. Özellikle epinefrinsiz 
lokal anestezik tercih edilecek olan Müller kası cerrahilerinde sedatif 
anestezinin hasta konforunu ve operasyon başarısını arttırdığını düşü-
nüyoruz. 
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Muller muscle conjunctival resection (MMCR) 
surgery has been frequently practiced among the ocu-
loplastic surgeons for blepharoptosis since it was in-
troduced by Putterman and Urist in 1975.1 It can be 
safely applied to nearly almost all the blepharoptosis 
cases with acceptable levator function except the pa-
tients having ocular scarring and shortened for-
nices.2,3 Although it is considered as an effective 
surgery in terms of increasing the margin reflex dis-
tance 1 (MRD1) sufficiently and providing symmetry 
between two eyelids, concerns were raised about the 
overall success of the surgery.3-5 Furthermore, our un-
derstanding of the factors influencing the success of 
MMCR remains incomplete. The type of anesthesia 
to be preferred in MMCR and the content of the anes-
thetic substance is an important factor that will affect 
the success of MMCR as well as the comfort of the 
patient and surgeon.6 Many local anesthetics used 
today contain epinephrine. Although epinephrine re-
duces bleeding and facilitates pain control, it makes 
surgical interventions for Muller muscle tissue and 
per-operative resection calculations difficult due to 
sympathetic activation.7-9 For this reason, many ocu-
loplastic surgeons avoid the use of local anesthetics 
containing epinephrine in MMCR surgery, which 
makes pain control difficult and shortens the duration 
of anesthesia.7,9,10 For the reasons mentioned above, 
we think that sedation with epinephrine-free local 
anesthesia is a good choice for a successful opera-
tion. 

In our clinical practice, we commonly noticed 
that there was a distinguishable discrepancy between 
the results of the MMCR surgery in patients who 
were administered sedation anesthesia plus local sub-
conjunctival anesthesia and only local subconjuncti-
val anesthesia. As there were no traceable literature 
on this matter, we aimed to evaluate effect of the se-
dation on the surgical outcomes of MMCR. 

 MATERIAL AND METHODS 
This retrospective clinical study was conducted in ac-
cordance with the principles of the Declaration of 
Helsinki, as amended in 2008, with the approval of 
the Kocaeli Health and Technology University Clin-
ical Practices Ethics Committee (date: 29 February 
2024; no: 2024-71). Informed consent was obtained 

from all participants. were included in the study. 

This study evaluated data of 41 eyes of 41 pa-
tients with mild ptosis whose upper eyelids re-
sponded five minutes after instillation of 2.5% 
phenylephrine and underwent MMCR surgery. Mild 
ptosis was described as either demonstrating an 
MRD1 ≤2.5 mm in ptotic eye or MRD1 ≥1 mm lower 
than the MRD1 of the contralateral eyelid and leva-
tor muscle function ≥8 mm. Medical records of all 
patients who underwent MMCR surgery at Sakarya 
Yenikent State Hospital for mild ptosis between Oc-
tober 2017 and December 2022 were reviewed.  

Patients over 18 years of age who underwent 
MMCR surgery for mild ptosis and completed six-
month follow-up were included in the study. Patients 
under 18 years of age, those with a history of previ-
ous MMCR or any ocular surgery; those with dry eye 
disease, strabismus, glaucoma, atopic conjunctivitis; 
patients with congenital ptosis, third or seventh cra-
nial nerve palsy and myasthenia graves were ex-
cluded. 

All patients underwent a detailed ophthalmo-
logic examination including measurement of MRD1 
and levator muscle function. MRD1 was measured at 
pre-operative and six months after surgery using a 
digital platform. All patients were photographed by 
the same ophthalmologist using a Canon M50 camera 
(Canon, Kanagawa, Japan) in the same room, under 
the same lighting conditions, from a distance of 50-
70 cm (Figure 1). The MRD1 measurements were 
taken using Canon EOS Utility software by the same 
ophthalmologist (İ.B.G), who was unaware of the 
type of anesthesia administered to each patient. 

MMCR surgeries were performed by same ocu-
loplastic surgeon (İ.Ö.) using the technique without 
frontal nerve block originally described by Putterman 
and Urist.1 Heart rhythm, blood pressure and oxygen 
saturation were monitored in all patients intraopera-
tively. In the interviews held a week before the 
surgery, patients who stated that they wanted seda-
tion due to anxiety were administered intravenous mi-
dozalam during the operation. Sedation was 
administered by the anesthesiologist, and 0.5 mg/kg 
of intravenous midazolam was injected for sedation. 
Local anesthesia applied to both groups was 100 mg 
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Lidocaine hydrochloride per 1 mL and without 
epinephrine. Patients received 2 mL subconjunctival 
lidocaine injection during the operation. 

The success of the surgery was determined 
based on both MRD1 and symmetry. Patients who 
achieved MRD1≥2.5 mm after surgery were defined 
as MRD1 success, while success in eyelid symmetry 
was defined as patients who achieved MRD1 ≤0.5 
mm difference between the two eyelids after surgery. 
The patients were divided into two groups based on 
the type of anesthesia. Group 1 consisted of patients 
who received both sedation and local anesthesia, 
while Group 2 was comprised of those who received 
only local anesthesia. Surgical success was then com-
pared between the two groups. 

Statistical analysis of the data was performed 
using Statistical Package for the Social Sciences 
(SPSS Inc. Chigaco, IL) for Windows version 15.0. 
The Shapiro-Wilk test was used to assess the normal 
distribution of the age, pre-operative MRD1, post-op-
erative MRD1 and the postoperative difference in 

MRD1 between eyes. Levene’s test was used to as-
sess variance homogeneity of the variables. Mann-
Whitney U Test, chi-square Test and Independent 
Sample t-test were used to evaluate the significance 
of differences between the groups. Data were ana-
lyzed at 95% confidence level and tests were consid-
ered significant if the p<0.05. 

 RESULTS 
This study comprised 21 eyes of 21 patients in Group 
1 and 20 eyes of 20 patients in Group 2. The mean 
age of patients was 31.3±7.1 years in Group 1 and 
29.3±7.4 in Group 2. No significant difference was 
found between groups according to age (p=0.961) 
(Table 1). 

Average pre-operative MRD1 in ptotic eyes 
were 1.8±0.3 mm in Group 1 and 1.9±0.3 mm in 
Group 2 there was a similarity in the average preop-
erative MRD1 measurements (p=0.942). 

The post-operative mean MRD1 was signifi-
cantly higher in Group 1 than Group 2 (p=0.004) 
(Table 2). Furthermore, the post-operative mean dif-
ference in MRD1 was 0.4±0.08 mm in Group 1 and 
0.5±0.08 mm in Group 2 it was significantly lower in 
Group 1 compared to Group 2 (p=0.017). 

During the operation, one patient in the Group 1 
and four patient in the Group 2 required 1 mL reap-
plication of local anesthesia. Within one week after 
surgery significant upper eyelid edema developed in 
one patient (4.76%) in Group 1 and four patients 
(20%) in Group 2. Hematoma of the upper eyelid oc-
curred in two patients (9.52%) in Group 1 and four 
patients (20%) in Group 2. All complications above 
resolved with conservative treatment. 

FIGURE 1: Image of patient before and after Muller muscle conjunctival resection.

Group 1 n:21 Group 2 n:20 p value 
Gender (F/M) 14/6 13/8 0.828a 
Age (X±SD) year 31.3±7.1 29.3±7.4 0.961b 
Fallow-up period (month±SD) 9.25±1.85 9.34±1.25 0.741b 
Tissue resection amount (mm) 8 8 - 

(8-9) (8-9) 

TABLE 1:  Demographic data and fallow-up period of the groups.

Descriptive characteristics were given as Xstandard deviation (SD) (minimum-maximum). A p-value <0.05 was accepted as statistically significant. 
Group 1: Sedation+Local anesthesia; Group 2: Local anesthesia; n: Number of cases; M/F: Males/females,; achi-square test; bIndependent t-test. 
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 DISCUSSION 
Today, many local anesthetic agents contains 
epinephrine together with lidocaine because of its 
bleeding-reducing effect and its contribution to pain 
control.7,9 In surgical interventions performed with 
local anesthetics that do not contain epinephrine, 
bleeding control becomes difficult, and a higher 
amount of administration is required for pain control 
and adequate duration.12,13 Despite the negative as-
pects of epinephrine-free local anesthetic agents, 
many oculoplastic surgeons do not use epinephrine-
containing local anesthetic agents in MMCR surgery 
to avoid the shortening effect of Muller muscle with 
adrenergic activation.14,15 Therefore, comfortable 
surgery and MMCR success may increase when 
epinephrine-free local anesthetics are used together 
with sedation for patient and surgeon comfort and 
thus high MMCR success. In this study, we compared 
the success rates of MMCR performed with sedation 
and epinephrine-free local anesthesia and MMCR 
performed with epinephrine-free local anesthesia 
alone. 

According to our study, sedation group yielded 
significantly more successful outcomes compared to 
the local anesthesia group regarding the postopera-
tive MRD1 and symmetry results (p=0.004, 
p=0.017). All the parameters which could possibly 
affect the MMCR surgery were similar between the 
two groups other than the anesthesia types and all 
surgeries were performed by the same experienced 
surgeon with the same operation technique. The over-
all success was 95% in sedation group and 81% in 
local group regarding the achievement of both goals 
(p=0.04). Putterman and Fett, the first practitioners 

of the MMCR surgery, published the ten years results 
of the procedure and indicated that MRD1>2.5 was 
achieved in 82% of eyelids and 83% of eyelids were 
symmetrical within the 1 mm range.16 In a large co-
hort study spanning 15 years and enrolling 315 eyes; 
the success rates were 65.7% for achieving 
MRD1>2.5 mm and 82.9% for achieving symmetry 
within 1 mm.4 While our success rates in sedation 
group were better than literature, those in local anes-
thesia group were similar to the studies above. It 
should not be forgotten that our number of patients 
is much less than in the studies above. 

Even though MMCR is a safe and efficacious 
treatment, the exact mechanisms that take part in el-
evating the eyelid and the factors that determine the 
success of the surgery remain controversial. In a 
study comparing the standard 7 mm Muller resection 
and variable 4:1 ratio resection, the surgical results 
were found to be similar.17 The authors suggested that 
there could be factors other than the mechanical fac-
tors which might influence the surgical outcome. In 
another study, only preoperative MRD1 and female 
sex were suggested as the predictors of success in 
MMCR surgery.4 Additionally, anesthesia regimen 
was not evaluated in this study. In our study, preop-
erative MRD1 and gender distribution were similar 
in both groups (p=0.942, p=0.828). 

Choice of the appropriate anesthesia for MMCR 
is also a question of debate. Zatezalo et al. conducted 
a prospective comparative study for analyzing pain 
and surgical outcomes between frontal nerve blocks 
and subconjunctival anesthesia in MMCR and found 
no difference between the two procedures. They in-
dicated that although the frontal nerve block is a valid 
technique, they prefer the subconjunctival anesthesia 

Group 1 n:21 Group 2 n:20 p value 
Pre-op MRD1 (X±SD) (mm) 1.8±0.3 1.9±0.3 0.942a 
Post-op MRD1 (X±SD) (mm) 4.2±0.2 4.0±0.1 0.004a 
Post-op difference of MRD1 (X±SD) (mm) 0.4±0.08 0.5±0.08 0.017a 
Success rate 95% 81% 0.040b 

TABLE 2:  Pre and post operative mean MRD1 values and success rate of the groups.

Descriptive characteristics were given as XStandard deviation (SD). A p-value <0.05 was accepted as statistically significant. 
Group 1: Sedation+Local anesthesia, Group 2: Local anesthesia; n: Number of cases; MRD1: Marginal reflex distance; aIndependent t-test; bchi-square test. 
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because; it is safer compared to frontal nerve block, 
it has favorable outcomes, it provides sufficient pain 
control (no intravenous sedation is needed) and fi-
nally it induces less hemorrhage in the tissues via 
vasoconstriction.18 However, there are some concerns 
about the standardization of the anesthesia because, 
they also administered intravenous sedation to the pa-
tients to enhance the compliance to the local anes-
thesia. 

Another topic which is worthy of discussion is 
the usage of epinephrine in subconjunctival anesthe-
sia for MMCR. Some clinicians recommended the 
avoidance of epinephrine due to its contraction effect 
on Muller’s muscle thereby making the adjusting of 
tissue resection difficult.19,20 Matsuda et al. demon-
strated that epinephrine increased the eyelid intraop-
eratively leading to the eyelid drop postoperatively.9 
However, they didn’t refer to the success of the 
surgery in detail. On the other hand, Mohammad and 
Hussain indicated that subconjunctival anesthesia 
with epinephrine yielded more successful outcomes 
compared to the subconjunctival anesthesia without 
epinephrine in MMCR surgery.6 In our study, both 
groups were administered same amount of local anes-
thesia without epinephrine. We demonstrated that in-
travenous sedation plus subconjunctival anesthesia 
without epinephrine for MMCR had favorable out-
comes compared to subconjunctival anesthesia with-
out epinephrine alone. Operation anxiety might 
induce sympathetic activity. Increased sympathetic 
activity causes an increase in blood pressure and 
pulse rate during the operation and increases bleeding 
and makes bleeding control difficult. This may be the 
reason why we encountered more postoperative eye-
lid edema and hematoma in the local anesthesia 
group. This enhanced sympathetic activity might 
have also contracted the Muller’s muscle and im-
paired the proper adjustment of the intended tissue 
resection. Additionally increased sympathetic activ-
ity might have caused the contraction of all the eye-
lid, possibly may cause measurement errors. We 
think that intravenous sedation might counterbalance 
all the adverse conditions aforementioned above. Guo 
et al. carried out a study which evaluated the out-

comes of three anesthesia types, local anesthesia, 
general anesthesia, and sedative anesthesia for Muller 
aponeurosis composite flap advancement surgery and 
found that sedative anesthesia may create better 
MRD1 results.21 The authors stated that patients feel 
more comfortable and surgeons can control the pro-
cess more easily using the sedative approach.21 

The low sample size and the fact that only 
MRD1 was evaluated as the success criterion of 
surgery are the shortcomings of our study. 

 CONCLUSION 
We demonstrated that sedation anesthesia with sub-
conjunctival local anesthesia had more successful 
outcomes compared to subconjunctival anesthesia 
alone regarding achieving MRD1>2.5 mm and sym-
metry of the eyelids within 1 mm. Local anesthesia 
with sedation may be a good choice, especially for 
surgeons who prefer local anesthetics without 
epinephrine. Further prospective randomized studies 
with large sample size are needed to confirm this con-
clusion. 
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