
ARTICLE

Comparison of three surgical techniques for internal angular
dermoid cysts: a randomized controlled trial
Mostafa M. Diab 1✉, Richard C. Allen2, Ayman E. Abdel Ghafar3 and Kareem B. Elessawy 4

© The Author(s), under exclusive licence to The Royal College of Ophthalmologists 2021, corrected publication 2021

PURPOSE: To compare the outcomes of three techniques for removing internal angular dermoid cysts: lid crease, sub-brow, and
direct mini-incision.
METHODS: In this single-center trial, 47 children with internal angular dermoids were enrolled and randomly assigned to one of
three surgical groups: group A, sub-brow, group B, lid crease, and group C, direct mini-incision. Outcome measures were operative
time, postoperative scar quality using Stony Brook Scar Evaluation Scale (SBSES), scar visibility, and family satisfaction.
RESULTS: In each group, fifteen patients completed follow-up and were analysed. The operation time (median/IQR) in Group C was
significantly shorter (10/5 min) compared with group A (25/10min) and B (35/20min) (p < 0.001). Group B had the least visible scar
at all follow-up visits. Both group B and C showed superior scar quality using SBSES compared with group A at 6 months (p < 0.001).
All families in group B (100%) found the scar excellent compared to 11 families in group C (40%) and 6 families in group A (73.3%).
Persistent postoperative inflammation was noticed in two patients in group C. No cases of recurrence were recorded.
CONCLUSIONS: Both the lid crease and direct mini-incision approaches result in superior scar quality with minimum visibility
compared with the sub-brow technique, however, the lid crease technique shows a prolonged operation time particularly for cysts
outside the rim.
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INTRODUCTION
Dermoid cysts are the most common periorbital masses in
children [1]. These choristomatous lesions arise from aberrant
ectodermal elements at suture lines and can be superficial or deep
depending on their location [2, 3].
Superficial lesions typically present earlier in life as subcuta-

neous, slow growing masses and are found most commonly in the
supero-temporal aspect of the orbit (external angular dermoid),
arising from the frontozygomatic suture [4]. The supero-nasal
lesions (internal angular dermoid) arising along the fronto-lacrimal
suture represent the second most common type (10–46%) [3–5].
Internal angular dermoids pose unique diagnostic and ther-

apeutic challenges compared to their external angular counter-
parts due to the broad differential diagnosis in this region [6–8].
Furthermore, their relation to the trochlea and superior oblique
tendon [9], along with their increased risk of intraoperative
rupture give rise to additional challenges [10].
Given the conspicuous location of this type of dermoid cyst,

direct excisional techniques may leave visible cutaneous scars that
could pose a psychological burden on children. Therefore, several
approaches have been developed to minimize incision line
visibility. Examples of such approaches include camouflaging the
incision in the brow or the eyelid crease or using endoscopic
excision through scalp incisions [11–16]. Attempting to minimize
the length of skin incision, some authors recommend evacuation

of the cyst contents before complete excision of its wall through a
very small direct incision [17].
This study aims to compare the cosmetic and functional

outcomes of three surgical techniques for removing of internal
angular dermoid cysts including eyelid crease, sub-brow, and a
direct mini-incision.

METHODS AND MATERIALS
This randomized, parallel-controlled clinical trial was conducted at Fayoum
University Hospitals from May 2020 to May 2021. This research adhered to
the tenets of the Declaration of Helsinki and was approved by Fayoum
University, Faculty of Medicine Scientific Research Ethics Committee
(R114). Informed consent was obtained from parents/ guardians of all
included children before enrollment in this study after discussing the
different surgical options, benefits and risks. Written consent was obtained
from parents/guardians for use of photograph(s) of their children in
published media. Study population included children between 2 and 12
years old having internal angular dermoid cyst diagnosed both clinically
and radiologically. Children with prior eyelid or orbital surgery, recurrent
cases, cases with intracranial or nasal extension and cases with doubtful
diagnosis were excluded from this study. Additionally, patients with
<6 months follow-up were excluded from the statistical analysis.
The recruited patients were randomly assigned via computer-generated

numbers to one of three parallel groups, in 1:1:1 ratio. Group A: underwent
cyst excision through medial infra-brow incision (n= 15), group B:
underwent cyst excision through medial lid crease incision (n= 15), and
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group C: underwent evacuation of the dermoid cyst through a direct mini-
incision before complete removal of the wall (n= 15). Allocation
sequence was concealed in sealed opaque envelops. Masking of
the study participants and personnel was not possible.
All included children underwent complete preoperative eye examination

and orbital imaging. The side, the size, and the site of the cyst (outside or
inside the rim) were recorded (Fig. 1A–D).

Surgical technique
All surgical procedures were performed under general anesthesia under
complete aseptic condition by the first author (Fig. 1E, F). In group A, a skin
incision of about 15mm long, is made below the medial eyebrow.
Dissection continues through the orbicularis muscle to expose the entire
anterior surface of the cyst. A Freer periosteal elevator is used to dissect
the cyst from the underlying bone aiming for intact excision.
In group B, a skin incision, 15 to 20mm in length, is made along the

medial upper eyelid crease. Dissection continues through the orbicularis
muscle to the orbital septum. For cysts laying inside the orbital rim,
dissection is continued within the orbital septum using Westcott scissors in
order to identify the cyst (Supplementary Fig. S1A–E). At this point, the cyst
can be easily separated from the surrounding orbital fat and levator
muscle/aponeurosis. For cysts outside the orbital rim, dissection is made in
the sub-orbicularis plane keeping the orbital septum intact. The cyst is fully
exposed by retracting the wound medially (Supplementary Fig. S1F–H).
While grasping the cyst with fine forceps, any attachments to periosteum
were further dissected from the lesion with a Freer periosteal elevator
aiming for intact excision.
In group C, a small horizontal skin incision, 4 to 5mm in length, is made

directly over the cyst using a scalpel no. 15 within relaxed skin tension lines
in the thin lid skin. After exposure of the anterior portion of the cyst, a
small incision is made in the of the cyst through which complete aspiration
of the cyst contents is performed using a suction catheter. The cyst capsule
is then completely excised using scissors. The surgical site is irrigated with
triamcinolone acetonide solution (Supplementary Fig. S2).
Skin is then closed using interrupted polyglactin 910 6/0 sutures.
Any intraoperative complications were recorded and operative time for

each procedure was documented. Topical antibiotic/steroid ointment was
prescribed to each patient. Ice packs were recommended in the first 48 h
followed by hot foment until resolution of the oedema. The skin suture was
removed at 5 days postoperatively to avoid tissue reaction.

Postoperative evaluation and scar assessment
Patients were asked to return for follow-up at 5 days, 1, 3, and 6 months
following surgery. All postoperative assessments and grading were carried
out by two independent observers, not involved in the surgery or the
study (in person). The main outcome measures were operative time, scar
visibility with eyes open and scar quality using SBSES with eyes closed.
Secondary outcome measures were parenteral satisfaction.

Scar evaluation. With eyes open, scar visibility was assessed by direct
visualization in the same room and under the same light conditions from 1
m distance. If the observers were unable to detect the side of surgery it
was assessed as invisible= grade 1. If the scar was appreciable, it was
graded as minimally visible= grade 2, moderately visible= grade 3, and
easily visible= grade 4 [18].
With eyes closed, the scar was evaluated using the Stony Brook Scar

Evaluation Scale (SBSES) [19]. The scar was assigned zero or one point each
for the presence or absence of a width more than 2mm, elevation or
depression, discoloration, hatch marks, and overall poor appearance. The
individual scores were summed to obtain a total score ranging from 0 (the
worst) to 5 (the best).
Family’s questionnaire; at the last follow-up visit, the family members

were given a questionnaire to evaluate scar visibility, to score their
satisfaction of the skin incision appearance, and to state some social
factors related to the scar appearance [13].

Statistical analysis
Descriptive statistics for the variables were presented in the form of
median, interquartile range for numeric variables. While frequencies and
percentages are used for categorical variables. Comparison of the
characteristics and outcome in the three groups was performed using
the Chi-square test for categorical variables while the Kruskal–Wallis test
was used for numeric variables with Bonferroni post hoc adjustment. A p
value of <0.05 was considered significant. Sample size calculation was
based upon previous publications.

RESULTS
Demographic data
A total of 47 patients were recruited, and 45 patients (median age/
IQR = 4 years/3.5) completed 6 months of follow-up with 15

Fig. 1 Internal angular dermoid types and preoperative marking. A, B Clinical photograph and CT scan of a child with a medial dermoid
cyst inside the rim. C, D Clinical photograph and CT scan of a child with a medial dermoid cyst outside the rim. E, F Clinical photograph of the
same child in (B) with the three possible incisions marked with eye closed and open.
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patients in each group. Two patients were lost to follow-up after
surgery. 25 (55.6%) were females. 29 (64.4%) were on the right
side. There was no statistically significant difference between the
three groups regarding age, gender, side of operation, the size of
the cyst, or the site of the cyst. The demographic data and
baseline characteristics are shown in Table 1.

Operative time
Median/IQR operative time for Group C was significantly shorter
(10/5 min) compared with group A (25/10 min), and B (35/20 min)
(p < 0.001) (Table 1). For cysts inside the rim, operative time was
comparable in groups B (15/0 min) and C (15/5 min) and
significantly longer in group A (25/14min). For cysts outside the
rim, duration of surgery was significantly longer in Group B (40/10
min) compared with group A (20/10min) and C (10/5 min).
Within group B, operative time for cysts outside the rim

(median/IQR; 40/10 min) was significantly longer compared to that
of cysts inside the rim (median/IQR; 15/5 min) (p= 0.003).

Objective scar visibility (patient’s eyes open)
Kappa test was utilized to check the agreement of scar visibility
grading between the two observers, which showed the following:
at 1 month (0.444), 3 months (0.748), and 12 months (0.638).
Median (IQR) scar visibility grade of group A by the 2 observers at
1, 3, and 6 months was 3.0 (0), 2.5 (1), and 2.0 (0.5) respectively.
Median (IQR) scar visibility grade of group B by the 2 observers at
1, 3, and 6 months was 1.0 (0.5), 1.0 (0), and 1.0 (0) respectively.
Median (IQR) scar grade of group C by the two observers at 1, 3,
and 6 months was 2.5 (0), 2.0 (0), and 1 (0.5) respectively. The scar
visibility grades were compared between the three groups at 1, 3,
and 6 months using Kruskal-Wallis test and showed that group A
had significantly more visible scars compared with the other two
groups at each follow-up (Table 2). The scars in group C were
significantly more visible when compared with those in group B at
1 and 3 months (p value < 0.05), however this difference was not
present at 6 months.
At the sixth month postoperatively, both observers were not

able to recognize the side of surgery in all patients in group B. A
significant improvement in scar visibility was noticed by the two
observers in all groups at 3 months with no further improvement
noticed among group A at 6 months (p value > 0.05).

Stony Brook Scar evaluation (patient’s eyes closed)
Kappa test was utilized to check the agreement of scar grading
between the two observers, which showed the following
agreement between them: at 1 month (0.554), 3 months (0.499),
and 12 months (0.430) respectively.
Median (IQR) scar grade of group A by the 2 observers at 1, 3,

and 6 months was 3.0 (1.5), 3.5 (1.5), and 4 (0.5) respectively.

Median (IQR) scar grade of group B by the two observers at 1, 3,
and 6 months was 5.0 (0.5), 5.0 (0.5), and 5.0 (1) respectively.
Median (IQR) scar grade of group C by the two observers at 1, 3,
and 6 months was 5.0 (1), 5.0 (1) and 5.0 (0.5) respectively. The scar
grades were compared between the three groups at 1, 3, and
6 months using Kruskal-Wallis test. SBES was significantly worse
in group C compared with the other two groups at each follow-up

Table 1. Baseline demographic characteristics of children with internal angular dermoids in the three study groups.

Group A,
N= 15

Group B,
N= 15

Group C,
N= 15

P value

Age, median (IQR) 5 (3) 4 (6) 4 (1) 0.154

Gender, male, N (%) 8 (53%) 5 (33%) 7 (47%) 0.533

Side of surgery, right, N (%) 11 (73%) 9 (60%) 9 (60%) 0.678

Cyst location, inside the rim, N (%) 4 (27%) 5 (33%) 2 (13%) 0.566

Largest cyst diameter (cm), median (IQR) 1.3 (1) 1.5 (1) 1.1 (0.4) 0.315

Operative time, median (IQR) (min) 25 (10) 35 (20) 10 (5) <0.001b,c

>0.999a

Small letters in bold denotes statistically significant difference.
aStatistical difference between sub-brow, and lid crease.
bStatistical difference between sub-brow, and direct mini-incision.
cStatistical difference between lid crease and direct mini-incision.

Table 2. Median scar visibility grade and Stony Brook scar evaluation
score at 1, 3, and 6 months.

Group A
(n= 15)

Group B
(n= 15)

Group C
(n= 15)

P value

Scar visibility grading (median/IQR)

1st Observer

1 Month 3/0 1/1 3/1 <0.001a,b,c

3 Months 3/1 1/0 2/0 <0.001a,b,c

6 Months 2/1 1/1 2/0 <0.001a,b,
0.08c

2nd Observer

1 Month 3/0 1/0 2/1 <0.001a,b,c

3 Months 2/1 2/0 2/0 <0.001a,b,c

6 Months 2/0 1/1 1/0 <0.001a,b,
0.09c

SBSES (median/IQR)

1st Observer

1 Month 2/1 5/1 5/1 <0.001a,b,
0.99c

3 Months 3/2 5/1 5/1 <0.001a,b,
0.99c

6 Months 4/1 5/0 5/1 <0.001a,b,
0.12c

2nd Observer

1 Month 3/2 5/0 5/1 <0.001a,b,
0.10c

3 Months 4/1 5/0 5/1 <0.001a, 0.03b

0.19c

6 Months 4/0 5/0 5/1 <0.001a

0.008b, 0.12c

Small letters in bold denotes statistically significant difference.
SBSES Stony Brook scar evaluation scale.
aStatistical difference between sub-brow, and lid crease.
bStatistical difference between sub-brow, and direct mini-incision.
cStatistical difference between lid crease and direct mini-incision.
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(p value < 0.05) with no significant difference detected between
group B and C. There was a significant improvement in scar score
among group A at 3 (both observers) and 6 (2nd observer)
months, while there was no significant change in scar score
among groups B and C at 3 and 6 months (p value > 0.05) (Table 2)
(Fig. 2A–D).

Family’s questionnaire
In response to the first question regarding do you notice any
scar at site of surgery from 2-foot distance, all families in group
A (100%) answered yes compared to one family in group B
(6.7%) and 10 families in group C (66.7%). This statistically
significant difference was present at 4 and 6-foot distance as
well. All families in group B (100%) found the scar excellent
compared to 11 families in group C (40%) and six families in
group A (73.3%). No family in group B stated that the scar was
unacceptable, while four families in group A (26.7%) and one
family in group C (6.7) did. To the question of whether the
patient was bullied because of the scar, yes response was
obtained from two families (13.3%) in group A compared to
none in the other two groups (Table 3).

Complications
Intraoperative dermoid rupture occurred while dissecting them from
periosteum in one patient in group A (6.7%) and two patients in
group B (13.4%). After complete removal of the cyst wall, the site of
the surgery was irrigated with steroid and antibiotic solution with no
postoperative sequelae. Medial ptosis was noticed in one patient in
group B (6.7%) that markedly improved at 6-month visit. Post-
operative inflammation was noticed in two patients in group C, yet
complete resolution occurred at 4 weeks with topical steroids. A
persistent residual small mass without inflammation was present in
one patient in group C at the end of follow-up; the parents refused
any further intervention.

DISCUSSION
In an esthetically oriented world, having an imperceptible skin
scar is a major goal in all facial procedures. Prominent facial scars
can seriously jeopardize the quality of life of many patients [20].
This applies to the conspicuous periocular area where scars are
easily appreciated. It is well known that poor scar formation tends
to occur in younger populations, areas of thick skin, and incisions
perpendicular to relaxed skin tension lines [21]. Therefore,
periorbital dermoid cyst surgery is a matter of substantial concern.
Internal angular dermoid cysts pose added management chal-
lenges when compared to the more common external angular
type. With a broad differential diagnosis for lesions in this region,
including encephalocele, meningocele, haemangioma, lipoma and
sebaceous cyst, multiple disease processes must first be ruled out
[6–8]. Furthermore, important structures in the supero-medial
quadrant of the orbit, such as the trochlea and superior oblique
tendon may be at risk during the surgery [9]. Moreover, there is a
higher risk of intraoperative rupture [10]. Finally, given its more
conspicuous location, direct incisions inevitably leave significantly
noticeable skin scars.
Several surgical techniques have been described for removing

internal angular dermoid cysts [22]. An ideal technique allows
optimum exposure while leaving minimal skin scarring. Tradition-
ally, these cysts have been approached by incisions directly over
the cyst, along the orbito-nasal groove (Lynch incision) or at the
lower border of medial eyebrow [13, 22]. These direct techniques
provide good surgical exposure and allow complete excision of
the dermoid cyst. However, the cosmetic outcome may be
unsatisfactory due to the resultant poor skin scars, possible
webbing and brow hair loss [12, 14, 23]. Therefore, different
surgical approaches have been developed to manage these
esthetic concerns particularly in children [24]. An endoscopic
assisted technique may be employed to avoid any facial scar [25–
27]. Disadvantages of this procedure include the need for

Fig. 2 Representative postoperative appearance. A Left-sided sub-brow incision in a 4-year-old girl. The scar is moderately visible with
hypopigmentaion and missing brow hair. B Right-sided sub-brow incision. The scar shows persistent erythema at 3 months. C, D Left-sided
upper lid crease incision. At 3 months, the scar is invisible when the eye is open; still inconspicuous with the eye closed. E, F Direct mini-
incision in two different patients. The scar is minimally visible at 1 (E) and 3 months (F).
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expensive devices, slow learning curve, relatively longer operative
times, and unfamiliarity to oculoplastic surgeons [27–31]. Naik
et al. [32] treated periorbital dermoids with foam sclerotherapy
using sodium tetradecyl sulfate. Although their technique appears
to be minimally invasive, postoperative residual mass and related
asymmetry noticed in their photographs may be more objection-
able than a skin scar. Moreover, recurrence, risk of malignant
transformation, and the lack of histopathological confirmation
remain of concern. Other authors [17] described evacuation of the
dermoid cyst contents through a direct small wound followed by
excision of its wall with resultant small scar.
An upper lid crease approach is not a new concept in periorbital

dermoid surgery [33], however it is well reported in lateral cysts
with scarce publications on its use for internal angular lesions. One
main advantage is its familiarity to the oculoplastic surgeons with
the ability to perform the dissection between the cyst and the vital
lid structures safely [12, 33].
In this study, we compared three techniques for removing

internal angular dermoid cysts; the sub-brow, the lid crease, and
the direct mini-incision. In terms of cosmetic outcomes, the lid
crease and direct mini-incision approaches showed superior scar
quality by SBSES when compared with the sub-brow approach.
Both the lid crease and the direct incisions were made in the thin
eyelid skin parallel to the relaxed skin tension lines, which are
known to heal rapidly, leaving fine final scars. On the other hand,
in the sub-brow group, the incisions were made in the thick brow
skin leaving depressed scars with prolonged discoloration
[11, 16, 22, 34].
With the patients’ eyes open, the lid crease group had the least

visible scar. The reason for this is that the upper lid fold overlaps
the lid crease concealing the incision site [11, 12]. In the direct
mini-incision group, the minimum length of the incision makes
the scar inconspicuous over time [34]. Conversely, the sub-brow
group experienced the most noticeable scar which can be
attributed to the poor scar quality, missing brow hair in the scar
area and the conspicuous location of the incision.
Köse and Okur [23] compared the lid crease approach with

direct excision for lateral dermoid cysts. The cosmetic results were
comparable for adults, however, the lid crease showed better
results in children. Cozzi et al. [14] reported better scar quality with
the lid crease approach in a study comparing 26 patients, who

underwent a trans-brow incision, with eight patients, who
underwent lid crease incision for lateral angular dermoid cysts.
In contrast to our results, Gur et al. [13] reported good esthetic
outcomes following excision of angular dermoid cysts through
incisions camouflaged in the eyebrow. It is thought that lateral
brow incisions can leave an acceptable scar, although when the
incision is carried more medially the scar can become consider-
ably more noticeable.
With regards to the operative time, the lid crease group had the

longest operation time, and the direct mini-incision technique was
associated with the shortest time. The majority of the cysts
encountered in the present study were located anteriorly outside
the rim, for which we experienced some difficulties with the lid
crease approach with resultant increase of the operative time. Cyst
exposure is hindered by the limited distensibility of the medial lid
caused by the deep attachment of the orbicularis muscle at the
medial canthus and the immobility of the cysts. Additionally, cyst
dissection can be tricky as the cyst is found to be adherent to the
overlying dermis in addition to the deep periosteal attachment
along with the increased distance between the cyst and the
incision. However, the lid crease incision provides a more direct
approach for more posterior cysts lying inside the rim and minimal
dissection. In addition, the cysts can be easily dissected from the
surrounding orbital fat and adjacent levator aponeurosis
[11, 12, 35].
The duration of surgery in the sub-brow group was relatively

longer than previously reported for lateral dermoid cysts [23]. This
can be explained by the fact that the medial sub-brow incision is
less direct to the inferiorly located medial cysts when compared to
the frontozygomatic dermoid cysts located closer to the eyebrow.
Therefore, more dissection is required for adequate exposure with
increased operative time.
In the mini-incision group, the technique allows direct access to

the cyst and no much time is needed for careful dissection around
the cyst. Dissection was only needed to remove the wall, therefore
minimizing operation duration.
Nelson et al. [15] report their average operating time for

excision through the lid crease as 30 min. Gur et al. [13] report 25
min for direct excision through eyebrow incision [13]. The average
time in Köse and Okur [23] was 20 min for direct excision versus
24min for the lid crease. Steele et al. [29] report 50.5 min for

Table 3. Family’s questionnaire.

Question Group A Group B Group C p value

1—Do you notice any scar at the site of dermoid cyst surgery?

From 1-foot distance No response, N (%) 0 (0.0%) 14 (93.3%) 5 (33.3%) <0.001a, 0.005c,
0.126b

From 4-foot distance No response, N (%) 2 (13.3%) 15 (100.0%) 9 (60.0%) <0.001a, 0.063b,
0.051c

From 6-foot distance No response N (%) 7 (46.7%) 15 (100.0%) 13 (86.7%) 0.006a, 0.151b,
>0.999c

I do not remember which side was treated Yes response N (%) 0 (0.0) 8 (53.3%) 0 (0.0%) 0.006a, 0.007c

2—Do you think the scar is Excellent 6 (40.0) 15 (100) 11 (73.3) 0.324a, 0.413b,
<0.001cFair 5 (30.3) 0 (0.0) 3 (20.0)

Unacceptable 4 (26.7) 0 (0.0) 1 (6.7)

3—Has any person not knowing about your child’s
medical history commented on the presence of that scar?

No response, N (%) 13 (86.7%) 15 (100.0%) 13 (86.7%) 0.524

4—Was your child bullied for that scar? No response, N (%) 13 (86.7%) 15 (100.0) 15 (100.0%) 0.318

Small letters in bold denotes statistically significant difference.
SBSES Stony Brook scar evaluation scale.
aStatistical difference between sub-brow, and lid crease.
bStatistical difference between sub-brow, and direct mini-incision.
cStatistical difference between lid crease and direct mini-incision.
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endoscopic excision. Lee et al. [30] described an endoscopic
approach for nasoglabellar dermoid cysts with a much longer
operative time (1.5 to 2 h).
In our study, only six families in the sub-brow group graded the

scar as excellent compared with 11 families in the direct mini-
incision group and all families in the lid crease group. Additionally,
no family in the three groups reported any negative social impact
on their child. In contrast, a high proportion of the families in the
Gur et al. study [13], describing the results of the conventional
techniques for lateral dermoid cysts, reported the scar as excellent
and no family stated that the scar was unacceptable. All parents in
the Köse and Okur [23] study were satisfied with the cosmetic
results in the lid crease and the direct incision group, although
scars were more noticeable in children compared to adults. In the
Cozzi et al. [14] study, comparing the lid crease approach with the
direct technique for lateral brow dermoid cysts, all families of the
34 study patients reported great satisfaction and an excellent scar.
This discrepancy between the previous results and our results can
be explained by the assumption that medial brow scars are more
conspicuous than lateral ones.
Intraoperative cyst rupture occurred inadvertently in a minority

of cases in the lid crease and the sub-brow groups (aiming for
excision in-toto) with no sequelae during the follow-up period.
The postoperative follow-up period passed uneventfully for the

majority of patients in the direct mini-incision group, except for
three patients. Two patients experienced prolonged postoperative
inflammation that resolved completely at the third follow-up visit
with topical medications only. This is may be related to keratin
dispersed into the surgical field. Residual mass occurred in one
patient that has shrunk to a small size at the end of the follow-up,
for which the parents declined any further intervention. The exact
pathology of this mass was not identified, as no histopathology
was performed.
Limitations of the study include the small numbers in each

group. Furthermore, longer follow-up period is needed to watch
for any recurrence in the direct mini-incision technique.

CONCLUSION
The sub-brow approach is associated with the poorest esthetic
outcome while both the eyelid crease and the direct mini-incision
are associated with far better cosmetic results. Moreover, the
direct mini-incision has the shortest operative time, whereas the
eyelid crease approach has the longest operative time particularly
for cysts outside the rim.

SUMMARY

What was known before

● Angular dermoid cysts can be removed through an incision
camouflaged in the lid crease or along the brow hair.

What this study adds

● Internal angular dermoid cysts can be separated into cysts
inside and outside the orbital rim by location.

● Internal angular dermoids can be safely removed through a
direct minimum incision after evacuation of its contents.

● Both the lid crease and the direct mini-incision approaches
have superior scar quality with minimum visibility compared
with the sub-brow technique.

● The lid crease approach is associated with a prolonged
operation time particularly for cysts outside the rim, while the
direct mini-incision has the shortest operative time.

DATA AVAILABILITY
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