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ABSTRACT

Purpose: the aim of this study was to assess the anthropometric changes of the morphology of 
the lower eyelid and the esthetic outcomes after the use of the subciliary (SCA) and subtarsal (STA) 
approaches in patients with infraorbital rim and orbital floor fractures.

Patients and methods: Twenty-six patients with orbital floor and infraorbital rim fractures 
were included in the study. They were divided equally into two groups. In group 1, the fractures of 
the orbital floor and infraorbital rim were approached via the stepped SCA, whereas in group 2, they 
were approached via the STA. All the cases were evaluated for the anthropometric changes in the 
morphology of the lower eyelid and the esthetic outcomes of the scars as well as the postoperative 
lower eyelid complications (LLCs). A paired sample t-test was used to analyze the difference 
between the operated and non-operated sides, as well as the effect of the surgical approach on the 
anthropometric measurements.

Results: The two approaches provided adequate exposure of the infraorbital rim and orbital 
floor. STA provided rapid access to the field. The anthropometric analysis revealed that there was no 
significant difference between the two approaches, except for the Eye fissure index (EFI) and lower 
iris coverage (LIC) measurements. The SCA had a significant increase in the EFI than the STA. 
Furthermore, the SCA showed a significant decrease in the measurements of the LIC. 

Conclusion: The STA is a minimally invasive incision that provides adequate and direct 
exposure to the orbital floor and infraorbital rim fractures with more stable periorbital architecture 
and anthropometric measurements with the minimal incidence of postoperative complications.

KEYWORDS: Subciliary approach (SCA); Subtarsal approach (STA); Anthropometric 
analysis; Infraorbital rim fractures; Orbital floor fractures; Lower eyelid complications (LLCs). 
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INTRODUCTION 

Maxillofacial surgeons are usually dealing with 
orbital problems such as trauma, pathology, bone 
reconstruction, and esthetics. (1,2) Orbital fractures 
represent a high percentage of all facial fractures 
(30%–40%), especially those of the orbital floor and 
orbital rim fractures, which may occur in isolation 
(blowout fractures) or as a part of associated facial 
fractures mostly the zygomaticomaxillary complex 
(ZMC) fracture. (3) For the management of orbital 
and periorbital fractures, both infraorbital rim and 
orbital floor can be accessed through transcutaneous 
and transconjunctival approaches (TCA). The 
transcutaneous approaches include subciliary 
(SCA), subtarsal (STA), and infraorbital (IOA) 
approaches. (2) The selection of the most appropriate 
surgical approach is guided by the following 
goals: adequate intraoperative visibility, minimal 
postoperative scars, and good esthetic outcomes.

Both SCA and STA usually provide sufficient 
visualization and access to the infraorbital rim and 
orbital floor fractures; however, they differ in terms 
of simplicity, the time needed to gain access, and 
esthetic outcomes. Because of the importance of the 
eyelids to the facial esthetics, any minor changes 
in their architecture may have a major impact on 
patients’ esthetics and psychological outcomes. (4) 
The assessment of such changes is highly desirable, 
as it may be useful in quantifying the effect of 
the selected surgical approach on the eyelid 
morphology. Many anthropometric measurements 
of the face are available in the literature. (5-10) their 
benefit in planning, performance, and evaluation of 
facial surgeries’ outcomes are widely recognized. 
(8-10)  However, these anthropometric measurements 
are not widely used to precisely evaluate the effect 
of the SCA and STA on the morphology of the 
lower eyelid. Therefore, the aim of this prospective 
study was to evaluate the anthropometric changes 
in the morphology of the lower eyelid, the esthetic 
outcomes as well as the postoperative lower eyelid 

complications (LLCs) after the use of the SCA 
and STA, in patients with orbital and periorbital 
fractures. 

PATIENTS AND METHODS

Study Design and Population 

This prospective comparative clinical study 
included 26 patients who suffered from orbital floor 
and infraorbital rim fractures. They were selected 
from the outpatient clinic of the Department of 
Oral and Maxillofacial Surgery, Faculty of Dental 
Medicine for Girls, Al Azhar University between 
January 2016 and March 2019. Patients who fulfilled 
the following inclusion criteria were included in 
the study: (1) patients who have unilateral orbital 
floor and rim fractures with unresolved diplopia or 
indicated for open reduction and internal fixation 
(ORIF); (2) the surgical approaches were performed 
by the same surgeon, and (3) lack of maxillofacial 
deformities of the contralateral eyelid. The patients 
were excluded if they have the following: (1) un-
displaced fractures; (2) extensive soft-tissue damage 
of the lower eyelid; (3) syndromic or medically 
compromised patients; (4) history of previous 
trauma, lesions or surgery in the orbital region or 
eyelids of the affected or the contralateral side; 
and (5) those with bilateral orbital and periorbital 
fractures. The patients were randomly divided into 
two equal groups. In group 1, the fractures of the 
orbital floor and infraorbital rim were approached 
via the stepped SCA, whereas in group 2, they were 
approached via the STA. In accordance with the 
Declaration of Helsinki, written informed consent 
was obtained from all patients, and the local ethics 
review committee of the Faculty of Dental Medicine 
for Girls at Al Azhar University approved the study. 

Study variables

The primary predictor variable was the type of 
surgical approach. The primary outcome variable 
was the change in the anthropometric measurements 
of the lower eyelid. The anthropometric 
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In group 2, the STA was made in the subtarsal 
fold, and it was extended laterally into one of the 
resting skin tension lines along the lateral aspect of 
the orbit. The orbicularis oculi muscle was bluntly 
dissected in the same plane with blunt-tipped scissors 
to the level of the orbital rim. The periosteum just 
below the infraorbital rim was incised and reflected 
to expose the orbital floor and infraorbital rim. In 
both groups, malleable retractors with different 
sizes were used to retract the eye globe and expose 
the orbital floor. Both approaches were performed 
without any medial extension to avoid disruption of 
the nerve supply of the orbicularis oculi muscle. In 
cases of ZMC fractures, the frontozygomatic suture 
was reached through the lateral eyebrow approach. 
In all patients, after achieving an accurate reduction 
of the fractures, 2.0 mm miniplates and screws were 
used to provide adequate fixation, depending on 
the requirements of each case. Wound closure was 
performed in two layers; the periosteum was closed 
with a 5-0 resorbable suture and the skin incisions 
were closed with 6-0 nylon sutures. The Frost suture 
was removed 4 - 7 days postoperatively. 

Data collection 

The following data were recorded in the patients’ 
medical charts: patients’ age, sex, photographs, eti-
ology and site of fracture, associated maxillofacial 
injuries, preoperative ophthalmic symptoms (facial 
paresthesia, diplopia, and enophthalmos), radio-
graphic findings, the time interval between trauma 
occurrence and treatment, surgical details, and post-
operative complications. All the patients were sub-
jected to pre- and postoperative CT scans and oph-
thalmic examination by the same ophthalmologist 
to evaluate all clinical and radiographic signs and 
symptoms before and after surgeries. 

To evaluate the morphology of the eyelids; 
the anthropometric measurements of the lower 
eyelid, for both operated and non-operated sides 
(9,10) and the esthetic appearance of the scar were 
postoperatively recorded six months after surgery. 

measurements of the contralateral lower eyelid, in 
each group, were used as a control to evaluate the 
changes in the morphology of the operated side.  
The secondary outcome variables were the esthetic 
outcome of the scar and the postoperative LLCs 
which included ectropion, entropion, scleral-show, 
and canthal malposition. Furthermore, the presence 
of diplopia, enophthalmos, lagophthalmos (inability 
to completely close the eyes), limitations in eyeball 
movements, trichiasis, epiphora, paresthesia, wound 
infection, plates’ exposure, asymmetry of canthal 
ligaments, keratoconjunctivitis, and subconjunctival 
injections (the presence of localized congestion 
along the distribution of scleral-show) were also 
evaluated. As an additional record, the surgical time 
that elapsed from the skin incision to the exposure 
of the fracture was also recorded.  

Surgical procedures

All the surgeries were performed under general 
anesthesia through nasoendotracheal intubation, at 
the Department of Oral and Maxillofacial surgery 
of Al Zahraa hospital, Al Azhar University. To 
provide adequate hemostasis, 2% mepivacaine 
with 1:200,000 epinephrine was injected through 
the incision line. The two approaches were 
performed in a standardized manner according to 
the techniques which were described by Ellis and 
Zide. (11) A 3-0 silk suture was passed through the 
margin of the upper and lower eyelids, to be used as 
a temporary tarsorrhaphy for globe protection and 
as a Frost suture at the end of the surgery. In group 
1, the stepped SCA was performed 2 mm inferior 
and parallel to the lower lid lash line. It extended 
from the medial canthal region, through the skin 
crease, to the lateral aspect of the orbit. The skin and 
orbicularis oculi muscle dissection were performed 
in a stepped manner. The dissection was continued 
to the level of the infraorbital rim. Once the rim 
was reached, an incision through the periosteum 
was performed to gain access to the orbital floor, 
and then the periosteum was reflected with a freer 
elevator. 
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Both variables were recorded by two examiners 
who were blind with the research and they were 
not informed about the operated side. The esthetic 
appearance of the scar was evaluated according to 
the scale of Feldman et al., (12) which ranges from 
score 0 to 4 (Score 0, not visible; score 1, barely 
visible; score 2, noticeable; score 3, very noticeable; 
score 4, extremely noticeable). The LLCs were also 
recorded for all patients at the end of the first week, 
at the first, third, and sixth months postoperatively.

Anthropometric measurements

The anthropometric analysis was performed ac-
cording to many authors. (5-10,13,14) To record these 
variables, standard photographs were taken by a 
professional photographer. The patients were asked 
to set while their facial midline was perpendicular 
to the ground and asked to keep their eyes open 
and look straight to the lens of the camera. All the 

photographs were standardized to the size of 5 x10 
inch. The photographic analysis was performed by 
using the measurement tool of Adobe Photoshop 
(Adobe, San Jose, CA, USA). All the measurements 
were standardized against the measured width of the 
iris which is 12 mm on average in humans. On each 
photograph (Figure 1), the anthropometric land-
marks, distances, and angles which are summarized 
in Tables 1, 2, 3 were identified and drawn.  

Fig. (1) Anthropometric landmarks, distances, and angles used 
in this study

TABLE (1) Definition of the Anthropometric landmarks

Palpebrale superioris 
(Ps)

The point in the mid-portion of the free margin of the upper eyelid constructed by extending a line from 
the mid-pupil to the upper eyelid

Palpebrale inferioris 
(Pi )

The point in the mid-portion of the free margin of the lower eyelid constructed by dropping a line from 
the mid-pupil to the lower eyelid

Endocanthion (En) The point at the inner commissure of the eye fissure (the inner junction of the upper and lower eyelids)
Exocanthion (Ex) The point at the outer commissure of the eye fissure (the outer junction of the upper and lower eyelids)
Ic Iris Centre
LS Eyelid sulcus
Os Orbitale superioris (highest point on the lower border of the eyebrow)
CPi Corneal palpebral inferior contact point (contact of the lower eyelid and cornea)

TABLE (2) The anthropometric distances used in this study

Eye fissure height (EFH) The distance between the Ps and Pi
Eye fissure width (EFW) The distance between the En and Ex
Upper eyelid sulcus height (ULSH) The distance between the LS and Ps
Upper eyelid height (ULH) The distance between the Os and Ps
Iris Diameter (ID) The horizontal distance between the white margin of the iris on one side to that on the 

other side 
Upper iris radius visible (UIRv) The vertical distance between the center of the pupil and the upper visible part of the iris 
Lower iris radius visible (LIRv) The vertical distance between the center of the pupil and the lower visible part of the iris 
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TABLE (3) The anthropometric analysis

Data Description  

Eye Fissure In-
dex (EFI, %) 

The percentage of the ratio between the 
EFH and EFW 

Upper eyelid 
sulcus height 
ULSH (%)

The percentage of the distance between 
the Ls and Ps to the distance between 
OS-Ps

Upper iris cov-
erage (UIC, %)

- The percentage of that part of the iris 
which is covered by the upper eyelid as 
a percentage of the total ID
- It was measured by halving the ID, 
and then subtracting the UIRv

Lower iris cov-
erage (LIC, %)

- The percentage was calculated by the 
same method of the UIC but with the 
reference to the lower eyelid and the 
lower part of the iris 
- The negative results are obtained if 
there was a scleral show or ectropion 

Position of the 
lower eyelid to 
the lower iris 
(PLEI °)

-	 It is the angle between the lower 
eyelid and  Ic

-	 This angle is formed between the 
vertical line which  passes through 
Ic and that line which connects the 
Ic with the contact point between the 
lower eyelid and cornea (CPI)

-	 Negative values: If the angle was 
medially deviated 

-	 Positive values: If the angle was 
laterally deviated 

Canthal tilt (°) It is the intercanthal fissure inclination 
which is the angle between the EFW 
and the horizontal line which passes 
through the En and Ic

Statistical analysis

The collected data were recorded, tabulated, 
and analyzed statistically. The data were analyzed 
with Microsoft Office XP (Excel) and SPSS version 
15.00 software (SPSS Inc., Chicago, IL, USA). 
Parametric data were expressed as the mean ± 
standard deviation (SD), and non-parametric data 
were expressed as the number and percentage of 
the total. A paired sample t-test was used to analyze 
the difference between the operated and non-
operated sides and compare the effect of the surgical 

approach on the anthropometric measurements and 
the scar esthetic score in the two groups. P values 
≤ 0.05 were considered statistically significant. To 
correlate between the effect of the demographic 
data of the patients and the surgical approach on the 
LLCs, chi2-test was conducted. 

RESULTS 

The patients’ population consisted of 16 males 
(61.5 %) and 10 females (38.5 %) with a male to 
female ratio 1.6: 1. The patients’ age ranged from 
17 to 56 years (mean 32 ± 11.7 years) at the time of 
surgery. Twenty patients underwent the corrective 
surgery within one week of the trauma and the rest 
of the patients underwent the surgery within one 
month after the trauma. The most frequent cause 
of the fracture was interpersonal violence (IPV) 
in 14 cases (54 %), followed by the road traffic 
accident (RTA) in six patients (23 %), falls were 
reported in three cases (11.5 %), and sports injuries 
were also recorded in three cases (11.5 %). Out of 
26 fractures, only 9 patients had isolated orbital 
floor fractures, whereas 17 cases were associated 
with concomitant maxillofacial fractures mostly 
the ZMC fractures. The descriptive characteristics 
of both groups are presented in Table 4. All the 
preoperative ophthalmic examinations showed that 
there was no history of lid injuries. Moreover, there 
was no disturbance in the visual acuity, pupil size, 
and reactivity, either pre- or postoperatively. 

Intraoperative Results

The two incisions provided adequate exposure 
of the infraorbital rim and orbital floor. The mean 
operating time from the incision to the exposure 
of the fracture was 13.7 ± 2.8 minutes for SCA 
and 10.1 ± 1.7 minutes for STA (Table 5) (P-value 
= 0.001). The reconstruction of the orbital floor 
was carried out with titanium mesh in 11 patients 
(42.3 %), and the preformed titanium plates were 
used in 10 patients (38.5 %). Exploration was only 
performed in five patients (19.2 %). 
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TABLE (4) Demographic features of the patients 

Study variables* Group 1
(SCA)

Group 2
(STA) P-value

Gender 0.4

Female 6 4

Male 7 9

Age 28.3 ± 10.6 36 ± 11.3 0.09

Etiology

IPV 7 (53.8) 7 (53.8) 1

RTA 4 (30.8) 2 (15.4) 0.4

Falls 1 (7.7) 2 (15.4) 0.6

Sports 1 (7.7) 2 (15.4) 0.6

Type of fracture 

ZMC  5 (38.5) 6 (46.1) 0.7
Isolated orbital 
floor and rim

6 (46. 1) 3 (23.1) 0.2

Le Fort II 2 (15.4) 4 (30.8) 0.4

Data presented as mean ± SD or numbers, with 
percentages in parentheses.

All p-values were non-significant (p > 0.05)

TABLE (5) Intraoperative surgical details

Group 1
(SCA)

Group 2
(STA)

P-value

Incision time  
(mean± SD, minutes) 13.7 ± 2.8 10.1 ± 1.7 0.001*
Orbital floor repair 
(patients)
Titanium mesh 7 (53.8) 4 (30.8) 0.2
Preformed Titanium plate 4 (30.8) 6 (46.1) 0.4
Exploration 2 (15.4) 3 (20) 0.6

Data presented as mean ± SD or numbers, with 
percentages in parentheses.

* Significant p-value ≤ 0.05

Postoperative Results

The postoperative CT scans revealed satisfactory 
reduction and fixation of the fractures. In addition, 
there were no defects of the orbital floor, no 
herniation of the ocular contents into the maxillary 

sinus, and no evidence of zygomatic asymmetry in 
the cases of ZMC fractures. None of the patients had 
infection, hardware exposure, persistent diplopia, or 
enophthalmos. In all the patients, the postsurgical 
lid edema seemed to resolve within the first month 
of surgery. 

Anthropometric Analysis 

The anthropometric measurements of the 
operated side were changed as compared to the 
normal side; however, the results did not show any 
statistical significance in each group (P-value > 
0.05) as shown in Table 6. This revealed that the 
two incisions provide proper postoperative esthetic 
outcomes of the operated lower eyelid when 
compared to the normal side. When comparing 
the anthropometric measurements of the operated 
lower eyelid in both groups, the results revealed 
that the difference between these two incisions 
was not significant, except for the EFI and LIC 
measurements. The mean of the EFI measurements 
increased in all operated sides. The SCA showed 
a significant increase in the EFI variable than the 
STA, (P-value = 0.045). Furthermore, the SCA 
showed a significant decrease in the measurements 
of the LIC. This change was also greater with the 
SCA than that with the STA (P-value = 0.04). 

Results of LLCs 

The postoperative ectropion was observed in 
three patients (23.1%) with the SCA, while it was 
reported in one patient (7.7%) in the STA group. No 
significant difference was observed between the two 
groups regarding this complication (Table 6). The 
postoperative ectropion resolved by time without 
surgical intervention. Four patients (30.8%) in the 
SCA group suffered from scleral-show; three of 
them complained of subconjunctival injections. One 
case in group 2 also suffered from scleral-show. 
Epiphora was also observed in three patients; two 
patients in the SCA group and one subject in the STA 
group, with no statistically significant difference. 
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The condition was transitory and gradually resolved 
during the follow-up period. The chi2-test revealed 
that there was no significant correlation between 
the patient’s age, sex, the time interval between the 
trauma and surgical interventions, operative time, 
and the type of surgical approach with the incidence 
of LLCs among the two groups. Regarding the 
affection of the infraorbital nerve, 12 patients (46%) 
suffered from preoperative impairment of the nerve 
function. Seven out of 12 patients included in group 
1 and five cases included in group 2. The sensory 
disturbance was transient and completely resolved 
within three months after surgeries.

Scar Esthetic Score

A closer look at the incision site revealed that 
the mean scar score was 0.61 ± 0.9 for group 1 and 
1 ± 1.2 for group 2 (Table 7). This reveals a non-
significant difference between the SCA and STA 
(P-value = 0.4). None of the patients developed scar 
hypertrophy, except one case who was included 
in the STA group (score=4). Nevertheless, all 

the patients were satisfied with the postoperative 
outcomes, both esthetically and functionally. A 
photographic description of two patients of each 
group was shown in Fig. 2.

TABLE (7) The results of the scar esthetic score

Group 1
(SCA)

Group 2
(STA)

P -value

Score 0 8 (66.7%) 6 (46.7%)

Score 1 3 (20%) 4 (26.7%)

Score 2 1 (6.7%) 1 (6.7%)

Score 3 1 (6.7%) 1 (6.7%)

Score 4 0 (0) 1 (13.3%)

Mean ± SD 0.61 ± 0.9 1 ± 1.2 0.4

Data presented as mean ± SD or numbers, with 
percentages in parentheses.

P-value was non-significant (p > 0.05)

TABLE (6) The anthropometric measurements of the operated and un-operated sides and LLCs of the two 
groups

Group 1 (SCA) Group 2 (STA)
P-value of 

both groupsAffected Non-
affected p-value Affected Non-affected p-value

EFI (%) 34.2 ± 4.1 32 ± 4 0.2 31 ±  3.4 30.8 ± 2.2 0.9 0.045*
ULSH
(%) 34.3 ± 5.4 31.7 ± 4.8 0.2 31.8 ± 3 30.3 ± 2.4 0.2 0.2

UIC (%) 17.8 ± 2.4 17.5 ± 2.1 0.7 18.8 ± 4.4 17.4 ± 2.5 0.4 0.5

LIC (%) 0.8 ± 2.1 2 ± 1.8 0.1 2.4± 1.3 2.7 ± 1.3 0.5 0.04*

PLEI (°) -2.2 ± 5.1 -0.5 ± 3.5 0.07 -0.6 ±2.7 -0.45 ±3.4 0.8 0.06

Canthal tilt (°) 2± 3.2 1.6 ±3 0.4 1.4 ± 3.4 1.6 ± 4.8 0.8 0.3

Scleral- show (%) 30.8 15.4 0.4 7.7 7.7 1 0.1

Ectropion (%) 23.1 0 - 7.7 0 - 0.3

Entropion 0 0 - 0 0 - -

Epiphora (%) 15.4 0 - 7.7 0 - 0.6

Data presented as mean ± SD or percentages.		  * Significant p-value ≤ 0.05
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DISCUSSION

Orbital and periorbital injuries frequently require 
surgical treatment. Indications for orbital floor repair 
include muscle entrapment, enophthalmos, and 
displaced fractures as evidenced on a CT scan. (3) 

IPV is the most frequent cause of orbital fractures in 
this study, which is in line with the results of many 
studies. (15,16) On contrary, MVA was considered 
the main etiology of injury in facial trauma, in 
other studies. (3,17) The frequency of fracture was 
observed in males more than females (male: female 
ratio 1.6:1). This ratio compares favorably with 
many authors. (3,16-18) Out of the 26 fractures, only 
9 patients had isolated orbital floor fractures while 
nearly two-thirds of the cases were associated with 
concomitant maxillofacial injuries, mainly the ZMC 
fractures. The same results were also reported by 
Schmäl et al. (3) 

When approaching the face surgically, the 
cosmetic outcome is an important factor that 
should be taken into consideration. As the eye 
and lid area are important determinants of facial 
esthetics, the surgical access to this region has its 
unique challenges. Usually, improper placement 
of orbital incisions will result in both functional 
and esthetic consequences. Many factors should 
be considered when selecting a surgical approach 
to the infraorbital rim and orbital floor. The patient 

esthetic expectations, the rates of complications that 
accompany the selected approach, the surgeons’ 
experience, the site and extension of the ortbital 
fracture are considered important factors that give 
the reasons why one surgical approach might be 
selected over the other. 

The results of this study revealed that the two 
incisions provide adequate surgical exposure to the 
infraorbital rim and orbital floor fractures without 
encroachment on the lateral canthal ligament and 
the lacrimal sac, as also reported by many authors.
(19,20,21)  Moreover, the STA provides more rapid 
access to the surgical field as it only requires a mean 
of 10.1 ± 1.7 minutes. This could be due to the easily 
identified lower eyelid anatomy during dissection 
with adequate surgical exposure which facilitated 
the placement of the plates and closure of the 
incision. Whereas the mean of the SCA operating 
time was 13.7 ± 2.8 minutes, which is significantly 
longer than the STA. 	

Several anthropometric measurements for 
the periorbital region have been described in the 
literature. (5,6) The anthropometric analysis was used 
to identify the morphological outcomes of the two 
approaches. All the anthropometric measurements 
are affected by the type of incision, but their effect 
did not show significant differences between 
the operated and contralateral sides, as observed 
by many authors. (9,10) Furthermore, there are no 
significant differences between the two incisions 
regarding the anthropometric measurements of the 
operated lower eyelid, except for the EFI (P-value= 
0.045) and LIC (P-value= 0.04). Regarding these 
two measurements, the SCA showed significant 
alteration in the shape of the lower eyelid when 
compared to the STA, which is reflected by the 
increase in the value of the EFI and the decrease 
in the value of the LIC. This alteration in the lower 
eyelid morphology is due to lower eyelid retraction. 
The same results were also observed by Raschke et 
al.,(9,10) who reported that the EFI was increased and 
the LIC was decreased following the use of SCA. 
Therefore, the results of this study revealed that the 

Fig. (2) Standardized photographs of patients treated through A. 
Subciliary approach (right side), B. Subtarsal approach 
(right side)
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STA should be used whenever possible because it is 
considered cosmetically acceptable when concealed 
within a resting skin tension line. Furthermore, it 
is considered less risky in matters of the eyelid 
retraction than SCA. Many studies support these 
findings. (22,23)

The changes in the EFI and LIC are mainly due 
to the change in the position of the Pi and Ex points 
which are manifested as the inferior retraction of the 
lower eyelid and the medial displacement of the Ex 
point. According to Appling et al., (23) Ex point is 
medially displaced in the cases of lateral canthotomy 
which is usually performed with the TCA. However, 
in this study, the Ex point was displaced medially in 
a significant number of patients in the two groups. 
This suggested that the change in the position of 
both points (Pi and Ex) is under the effect of the 
scar contraction. The same observation was also 
discussed by Nunu et al. (24) 

To adequately describe the shape of the eyelids, 
two angles were evaluated (canthal tilt and PLEI). 
Both angles exhibit a significant impact on the 
periorbital appearance as reported by many authors. 

(7,14) Normally, the lateral canthus lays 10-15° (25) 
or 2 mm (26) above the medial canthus, otherwise, 
a sad look may be the result of a negative canthal 
tilt. (14) The PLEI describes the normal contact point 
of the lower palpebra to the limbus corneae at the 6 
o’clock position.(14) The results of this study showed 
that the two angles were not influenced by the two 
approaches. 

Regarding the results of the esthetic appearance 
of the scars, the risk of perceiving a noticeable scar 
was higher for the STA in comparison to SCA with 
a non-significant statistical difference. This is in 
accordance with the results of many authors. (12,27) 
The reason for the increased risk of the noticeable 
scars with STA is owed to the vertical level of 
the skin incision. It was reported that the esthetic 
appearance of the scars seemed to be improved 
when it is closer to the ciliary margin. (2,19) This is 
because the skin of the eyelid is thinner and more 

delicate as it becomes closer to the eyelashes, so 
it is not predisposed to edema and development of 
visible scars.(19)  De Riu et al., (28) and Salgarelli et 
al., (22) reported that the SCA also has a high risk of 
noticeable scars which is in contrast to the results 
of this study and the results of Feldman et al. (12) 
This controversy between studies could be due to 
the method and time of the evaluation during the 
follow-up period, the age of the patients, and the 
accuracy of the wound closure as also reported 
by Kelahmetoglu et al.(29) The results of this study 
demonstrated that all the scars that were encountered 
with the STA were acceptable for the patients, and 
no patient requested a scar revision. So, STA is 
considered to offer a favorable esthetic outcome.

Regarding the rate of LLCs, many studies 
compared the two incisions outcomes and reported 
that although the SCA is more a straightforward 
technique, it carries the highest rate of the LLCs 
than the STA.(27,30,31) The scleral show and ectropion 
are considered the most common form of the eyelid 
distortion following the SCA, representing 18.8% 
and 14%, respectively. (21,27) In contrast, the rate of 
scleral-show and ectropion for the STA has been 
reported to be much less, where the incidence of 
these complications ranged from 4.4 to 8% and 0 to 
3.8%, respectively. (17,27) 

In this study, comparable results were also 
observed regarding the scleral-show and ectropion. 
The highest complications rate was noticed in group 
1 (SCA) where three patients (23.1%) suffered from 
ectropion and four patients (30.8%) had scleral show. 
Nevertheless, the anthropometric measurements 
of the contralateral lower eyelid revealed that two 
out of those four patients also had scleral-show. 
Many authors reported similar results.(21,27,30,31) On 
contrary, other studies showed a relatively lower 
rate of ectropion with the SCA than the results 
of this study. (9,10,28,32) In group 2 (STA), only one 
patient (7.7%) had scleral-show in both affected 
and normal sides. Moreover, the same patient also 
suffered from ectropion; this is in accordance with 
the findings of Rohrich et al. (33) who observed that 
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the STA is accompanied by a lower incidence of 
ectropion when it is compared to the SCA. 

According to Raschke et al, (9,10) it is important 
to record the rate of scleral-show of the contralat-
eral side because it may provide information on the 
preoperative morphology of the operated side, as 
followed in this study. Therefore, the results of this 
study revealed that scleral-show only present in two 
cases of group 1 and the other three cases (two pa-
tients in group 1 and one case in groups 2) had nor-
mal scleral-show of both sides. Both scleral-show 
and ectropion, in this study, were considered minor 
and did not represent a clinical problem for any of 
the patients and resolved by time as also reported 
by Liapakis et al. (34) This is owed to the use of the 
postoperative Frost suture which helps in stretch-
ing the orbital septum, retrap the skin of the eyelid, 
and counteract the scar retraction by lengthening the 
lower eyelid when it is taped to the forehead. (35) 

The highest incidence of the postoperative scler-
al-show, ectropion, and the significant changes in 
the anthropometric measurements (EFI and LIC) 
with the SCA, indicate its negative effect on the 
skin of the lower eyelid. Both SCA and STA are cu-
taneous incisions, but the path and length of their 
dissection through the lower eyelid anatomical lay-
ers completely differ. The skin incision of the SCA 
is made just below the eyelashes, so the subcutane-
ous dissection leads to a very thin skin flap which 
is a predisposing factor for the contraction of the 
scar, scleral-show, and ectropion. Whereas that of 
the STA is placed about 4 to 6 mm below the lower 
eyelid margin and runs diagonally in a laterocaudal 
direction. This provides a thicker skin flap that can 
resist the occurrence of scleral-show and ectropion. 
Many other factors may be contributed to the oc-
currence of scleral-show and ectropion including 
edema, hematoma, loss of muscle tonus and adhe-
sions between the orbital septum, orbicularis oculi 
muscle, and surrounding tissue.(9,10,21,32) Further-
more, Subramanian et al., (19) found in their study an 
association between postoperative ectropion and the 
tendency towards senile ectropion. The same find-

ing was also observed in this study because most of 
the patients who suffered from postoperative ectro-
pion were older than 45 years. 

The limitations of this study are the relatively 
small sample size and the short-term follow up of 
the surgical outcomes. Also, different types of os-
teosynthesis were used in this study, and this may 
affect the eventual outcome. Nevertheless, this 
study has many points of strength including; it was 
a single-institution experience, evaluated multiple 
outcomes, and it has a comparative nature. 

CONCLUSION

The STA is considered a minimally invasive in-
cision that provides adequate and direct access to 
the infraorbital rim and orbital floor fractures with 
more stable periorbital architecture and anthropo-
metric measurements with lower incidence of post-
operative complications when it is compared to the 
SCA. Therefore, STA is recommended as a favor-
able and routine approach to the infraorbital rim and 
orbital floor fractures. 
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