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ABSTRACT

Objective: This study described the clinical profile and outcomes of patients with ocular dermoid cysts at a
subspecialty Ophthalmology clinic of the Philippine General Hospital (PGH).

Methods: Medical records of 38 patients seen at the External Disease & Cornea Clinic from January 2012 to
June 2023 were reviewed. Demographics, best-corrected visual acuity (BCVA), refraction, other associated
malformations, and dermoid characteristics were collected. For those that underwent surgery, the procedures
performed and histopathology reports were reviewed. Most recent refraction, BCVA, presence of amblyopia,
recurrence, and complications were recorded.

Results: Mean age at presentation was 8.33 years old with equal male:female distribution (52% vs 48%). Thirty-
four (34) participants (89.5%) had unilateral dermoids and 4 participants (10.5%) had bilateral dermoids, for a
total of 42 eyes. Thirty-five (35) or 83.3% of the dermoids were located at the inferotemporal quadrant of the
cornea. There were 42.1% participants who had associated congenital anomalies, with dermolipoma and pre-
auricular tags being the most common ocular and craniofacial findings, respectively. Twenty-seven (27) eyes
(64.2%) underwent surgery and the most common procedure was excision with limbal conjunctival autograft
(55.6%). In the 8 eyes that underwent simple excision, recurrence of the dermoid was seen in 1 patient and
development of pseudopterygium in 5 patients. Dermoid was the histopathological diagnosis in 96.3% of the
excised tissues. Twenty-four (24) patients (63.2%) presented with ambylopia with BCVA <20/30, and
regardless of type of intervention done, only 7 participants (23.3%) had a visual acuity better than 20/30 during
their latest consult.

Conclusion: Ocular dermoid is a common congential anomaly usually presenting as an isolated, unilateral mass
at the inferotemporal limbal area. Aside from the obvious effect on the cosmetic appearance of the eye, a more
pressing concern is the high incidence of amblyopia. Timely excision with limbal conjunctival autograft is highly
recommended coupled with aggressive amblyopia therapy.

Keywords: Ocular dermoid cyst, clinical profile, outcomes, recurrence, amblyopia, limbal conjunctival
autograft, pseudopterygium
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Ocular dermoid cysts are the most common
congenital ocular masses in children, occurring in 1-
3 per 10,000 births.! They are considered to be a form
of slow-growing, congenital, cystic teratomas from
epidermal inclusions due to defective embryonal
facial cleft closure. They may also be classified as
choristomas, which are normal embryonic tissues
located in an abnormal site.? Although these dermoid
cysts are all firmly adherent to the globe itself, they
often vary in size, location (corneal/epibulbar, or
limbal), and composition.! They may include
appendices such as hair follicles, sebaceous glands
and sweat glands, nerves, smooth muscle, fat, fibrous
tissue, and blood vessels.

Ocular dermoid cysts may present as an isolated
lesion, but they may also be associated with other
congenital malformations. One commonly identified
pattern of association is that of Goldenhar syndrome,
which are dermoid cysts that appear in conjunction
with malformations of the ear (e.g., pre-auricular
appendages, pretragal fistulas), face, skull, and
vertebrae.!3 Goldenhar syndrome has recently been
classified as the oculo-auriculo-vertebral spectrum of
craniofacial microsomia.!

Due to variability in presentation of ocular
dermoid cysts, their degree of severity can also differ.
Most commonly, they are usually solitary, unilateral
lesions that straddle the limbus at the inferotemporal
quadrant.> Small and peripherally located dermoids
may not significantly affect visual acuity and may be
treated conservatively; or they may be removed for
cosmetic reasons. However, larger or more centrally
located dermoids may influence development of
problems such as sensory deprivation amblyopia,
high astigmatism (>1.5D), ocular motility problems,
as well as significant deformity.! If these conditions
are present, surgical management can be considered.*

A wide variety of surgical techniques may be
employed for dermoids. Among the major
considerations as to which technique to employ
would be the depth, size, and location of the lesion.
These can range from simple shave excision or
superficial keratectomy, to more complicated
procedures such as excision with corneal tattooing
and limboconjunctival — autografting, amniotic
membrane transplant, and lamellar (i.e., deep lamellar
anterior keratoplasty) or penetrating
keratoplasty.25:67 Adequate cosmetic results may be

achieved from complete excision of the lesion;
however, the possibility remains that the bed may
opacify over time. Itis also important to note that the
patient’s amblyopia may still persist depending on the
timing of the surgery.

At the Philippine General Hospital (PGH), the
variability of presentation of patients with ocular
dermoid cysts seems to hold true. Some patients are
brought in for consultation as early as during their
neonatal stage, while some patients have their initial
consults in their teenage years. In a local study
reviewing the different tumors of the eye and ocular
adnexa, dermoids were determined to be the second
most common type of benign conjunctival tumors.?
There was no overwhelming sex predilection, and a
large majority of patients presented with unilateral
lesions only.® However, the study did not mention
whether the dermoids were seen as an isolated
finding, or whether there were other associated
systemic malformations or treatments done and what
their outcomes were. The aim of this study was to
describe the clinical profile and outcomes of patients
with ocular dermoid cysts who were seen at the

PGH.

METHODS

This was a single-center, retrospective, cross-
sectional study conducted at the External Disease &
Cotnea (ED/Cornea) Clinic of the Department of
Ophthalmology and Visual Sciences, PGH utilizing
medical records of patients diagnosed with ocular
dermoid cysts from January 2012 to June 2023. This
study was approved by the University of the
Philippines Manila Research Ethics Board and was
conducted in compliance with the World Health
Organization Standards and Operational Guidance
for Ethics Review of Health-related Research with
Human Participants  (2011), the International
Council for Harmonisation of  Technical
Requirements for Pharmaceuticals for Human Use
(2016), and the National Ethical Guidelines for
Health and Health-related Research (2017).

The list of potential study participants was
obtained by reviewing the census of the ED/Cornea
Clinic and the surgical pathology logbooks of the
Philippine Eye Research Institute (PERI). Records of
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patients of the ED & Cornea Clinic, PGH with
clinical and/or histopathological diagnosis of ocular
dermoid cyst were included. Records with more than
50% missing data and those with any concomitant
corneal, neuro-ophthalmic, glaucomatous or retinal
pathology, and other ocular conditions unrelated to
ocular dermoid cysts were excluded. In addition to
reviewing their ED/Cotnea records, patients’ data in
the other co-managing ophthalmology subspecialty
clinics (Pediatric Ophthalmology and Strabismus
Clinic, Plastic-Lacrimal Clinic, and the Ozbit Clinic)
were also reviewed, when available.

The following clinical data were collected from
the initial clinic visit: sex, age at initial consultation at
the ED/Cornea Clinic, reason for delayed consult,
best-corrected visual acuity (BCVA), refraction,
other ocular/congenital malformations, and dermoid
characteristics (laterality, size, and location). For
those who underwent surgery, the surgical procedure
done was noted, the histopathological reports from
PERI were reviewed, and the final diagnosis was
recorded. The rest of the patient records were
reviewed, with pertinent information, such as the
recurrence of the dermoid or development of other
ocular findings, listed down. The findings at the most
recent consultation were recorded, which include
refraction, BCVA, as well as presence of amblyopia.
Duration of their entire treatment course was also
noted.

Visual acuity (VA) was converted to LogMAR.
For pre-verbal pediatric patients, visual acuity of
“positive dazzle/reacts to light” and “central, steady,
maintained” (CSM) were assigned corresponding
LogMAR values of 1.30 and 0.30, respectively.”!0 In
this study, amblyopia was defined as having visual
acuity <20/30 (LogMAR 20.18).1%12 Improvement
of VA was defined as an increase in Snellen VA by at
least 1 line on the latest visit compared to the initial
consult, while worsening of VA was defined as a
decrease in Snellen VA by at least 1 line on the latest
visit compared to the initial consult.

Statistical Analyses

Patient characteristics were summarized. Data
wrangling and statistical analyses were performed in
R and RStudio (Version 2023.09.1+494). Continuous
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variables with normal distribution were presented as
means with standard deviations (SD); otherwise,
median with interquartile range [Q1, Q3] were
presented. Key variables were tested for normality by
examination of distribution and QQ plots.
Categorical variables were presented as counts and
percentages (%). All possible categories were
presented, and missing values were provided for truly
missing data. To assess the difference in BCVA on
follow-up between patients managed non-surgically
compared to patients surgically, Wilcoxon rank-sum
non-parametric test was performed. BCVAs were
grouped into LogMAR value categories where the
difference between non-surgical and surgical patient
groups was tested using Fisher exact test. Hypothesis
testing p-value <0.05 for two-tailed comparisons was
considered statistically significant.

RESULTS

A total of 63 medical records were identified.
Forty-seven (47) were paper charts and 16 were
passcode-protected  electronic medical records
(EMR). Of the 47 paper charts, only 22 records were
located. A total of 38 records or 60% (38/63) were
included for review.

Forty-two (42) eyes of 38 patients were analyzed
in this study. A summary of their baseline
characteristics is presented in Table 1. The mean age
at initial consultation at the ED/Cornea Clinic was
8.3 £ 7.5 years old (range 3 weeks to 28 years old).
Mean duration of symptoms prior to consult was 99
+ 89 months (range 0.75 to 342 months). No sex
predilection was observed with 20 male (52.6%) and
18 female (47.4%) participants. Majority of
participants (n=20 or 52.6%) were seen by other
doctors prior to being referred or deciding to seek
consult at PGH. Thirty-four (34) or 89.5% of the
dermoids were unilateral, with an almost even
distribution between right (47.4%) and left (42.1%)
eyes. Bilateral dermoids were only seen in 4 patients
(10.5%). Twenty-four (24) participants (63.2%) had
BCVA of LogMAR >0.18 and 14 participants
(36.8%) had BCVA of LogMAR <0.18 on initial
consult. Mean duration of follow-ups was at 14.8 +
21.5 months, ranging from 0 months (single visit
only) to 91 months.



Philippine Journal of OPHTHALMOLOGY

Table 1. Baseline Characteristics

Characteristics n =38
Age (years)
Mean (SD) 8.3 (7.5
Sex, n(%)
Male 20 (52.6)
Female 18 (47.4)
Duration of symptoms prior to consult (months)
Mean (SD) 99 (89)
Reason for delayed consult, n(%)
Seen by other doctors 20 (52.6)
Opted observation 8 (21.1)
Economic 3(7.9)
Lost to follow-up 2 (5.3)
Geographic 1(2.6)
Admitted at intensive care 1(2.6)
Not specified 3(7.9)
Anomalies, n(%0)
Tsolated 22 (57.9)
With associated anomalies 16 (42.1)
Laterality, n(%0)
Unilateral 34 (89.5)
Right eye 18 (47.4)
Left eye 16 (42.1)
Bilateral 4 (10.5)
Best-corrected visual acuity on initial consult
(LogMAR), n(%)
>0.18 24 (63.2)
<0.18 14 (36.8)
Duration of follow-up (months)
Mean (SD) 14.8 (21.5)

Table 2 shows the clinical characteristics of the
dermoids. Mean area was 59.8 mm?, (range 3 to 400
mm?. No area measurements were obtained for
9.5%. A large majority of the dermoids were located
at the inferotemporal quadrant (35/42 or 83.3%).
The median astigmatism on initial refraction was 2.25
diopter (D) cylinder, ranging from 0.00 D to 11.00 D.
Initial refraction was not done for 38.1% on initial
consult.

Table 2. Clinical Characteristics of the Dermoids

Parameter n =42
Area (mm?)
Mean (SD) 59.8 (82.8)
Location, n(%)
Inferotemporal 35 (83.3)
Central 3(7.1)
Temporal 2 (4.8)
Inferior paracentral 124
Inferonasal 124
Initial cylinder refraction (D)
Median [Q1, Q3] 2.25 [1.00, 2.50]

Twenty-two (22) or 57.9% of the patients
presented with isolated dermoids, while 16 (42.1%)
had associated congenital anomalies. The congenital
anomalies identified in the patients are presented in
Table 3. Dermolipomas (10.5%) were the most
commonly observed ocular congenital anomaly,
while pre-auricular tags (31.6%) were the most
common craniofacial congenital anomaly. Of note,
all 4 participants who had bilateral dermoids had
other congenital anomalies.

Table 3. Associated Congenital Anomalies

Associated congenital anomaly n (%)

Ocular/Otbital anomaly
Dermolipoma 4 (10.5)
Lid coloboma 2(5.2)
Orbital mass 2(5.2)
Orbital floor defect 1(2.6)
Ectropion 1(2.6)
Congenital aphakia 1(2.6)
Microphthalmia 1(2.6)

Craniofacial anomaly

Pre-auricular tags 12 (31.6)
Cleft lip and palate 3(7.9)
Hearing impairment 2(5.2)
Cleft lip 1(2.6)
Nasal cleft 1(2.6)
Facial cleft 1(2.6)
Hemifacial microsomia 1(2.6)
Others
Scoliosis 1(2.6)

Among the 38 patients, 25 (65.8%) underwent
surgery. All 4 bilateral cases underwent surgery (2
bilateral surgery, 2 unilateral surgery). A total of 27
specimens were sent for histopathology. Mean age at
surgery was 8.6 years, ranging from 3 months to 28
years old. Mean interval between initial consult and
surgery was 8 months (range 1 week to 36 months).
As shown in Table 4, the most common initial
surgical procedure performed was excision with
limbal conjunctival autograft (48.1%), followed by
simple excision with or without corneal tattooing
(29.6%). Pictures of a representative case are shown
in Figure 1.

Of the 25 participants who underwent surgery,
the mean duration of follow-up after surgery was
12.1 months (range 2 weeks to 82 months). Fourteen
(14) patients or 56.0% had a postoperative follow-up
duration of at least 3 months. Out of the 27 eyes that
underwent surgery, there were 2 documented cases
of recurrence of the dermoid. One recurrence was
noted 62 months after the initial surgery, while the
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other recurrence was noted 4 months after surgery.
Pseudopterygium was noted in 5 of the patients who
underwent simple excision without limbal
conjunctival autograft (Table 4).

Table 4. Types of Surgery Performed and Postoperative Findings

Parameter

Eyes that underwent surgery, n(%) n=42
Yes 27 (64.2)
No 15 (35.8)

Mean age + SD at initial surgery (years) 8.59 £ 8.2

Duration between initial consult and

surgery (months)
Mean (SD) 8.0 (11.1)

Type of procedure, n(%) n=27
Excision with limbal conjunctival autograft 13 (48.1)
Excision +/- corneal tattooing 8 (29.0)
Excision with limbal conjunctival autograft
+ debulking of other masses 274
Excision + lid surgery 2 (74
Debulking + orbital surgery 1(3.7)
Penetrating keratoplasty 13.7)

Post-operative follow-up, n(%) n=25
>3 months 14 (56.0)
<3 months 11 (44.0)

Recurrence of dermoid, n(%) 2 (7.4

Post-operative ocular findings, n(%) n=27
Pseudopterygium 5 (18.5)
Cataract 13.7)
Microbial keratitis 1.7

Figure 1. Representative case of an eye with a dermoid cyst that
underwent excision with limbal conjunctival autograft. (A1-2) Bascline
photos. (B1-2) Post-operative 1 day. (C1-2) 3 months after surgery
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Among the 27 eyes that underwent surgery, 26
(96.3%) had a final histopathological diagnosis of
dermoid. One specimen was identified as a
tibroepithelial polyp.

Of the 27 eyes that underwent surgery, 22
(81.5%) had a LogMAR BCVA >0.18 and 5 (18.5%)
had a LogMAR BCVA = 0.18 on follow-up visit.
Among the 15 eyes that did not undergo surgery, 5
(33%) had a LogMAR BCVA >0.18 and 2 (13.3%)
had a LogMAR BCVA =0.18 on follow-up visit.
Although 8 patients (53.3%) in the no surgical
intervention group did not have any follow-up visits
with repeat BCVA, majority of patients who had
follow-ups had no change in their BCVA (5 or
33.3%). In the surgical intervention group, 11
patients (40.7%) had no change in BCVA, while 8
patients each (29.6%) had improved or worsened
BCVA.

For the patients in the no surgical intervention
group, the latest median cylinder refraction was -0.50
D cyl, ranging from 0.00 D to -4.00 D. Majority in
this group also had no change in cylinder refraction
from baseline to their last visit. In the surgical group,
the most recent median cylinder refraction was -2.00
D, ranging from -0.50 D to -8.00 D. There was a
decrease in the cylinder refraction in 4 (36.4%)
patients who underwent surgery, however 16 (59.3%)
patients did not have refraction repeated during their
latest post-operative consultation. These values are
seen in Table 5.

Table 5. Visual Acuity and Cylinder Refraction on Follow-up

No surgery With surgery VQI.II-.IE
IBCVA (LogMAR), n(%) n=15 n =27
>0.18 5(33.3) 22 (81.5) 0.61
<0.18 2 (13.3) 5(18.5)
(Change in BCVA, n(%) n=15 n =27
Improved 1(6.7) 8 (29.6) 1.0
No change 5(33.3) 11 (40.7)
Worsened 1(6.7) 8 (29.6)
No follow-up visit 8 (53.3) 0 (0.0)
[Latest cylinder n=4 n=11 -

refraction (D)

Median [Q1, Q3] 0.50 [0.00, 2.50] | 2.00 [1.00, 4.00]

Range 0.00 - 4.00 0.50 - 8.00
IChange in cylinder n=15 n =27 -
refraction, n(%)

Decreased 0 (0.0) 4 (36.4)

No change 2 (50.0) 2 (18.2)

Increased 1(25.0) 2 (18.2)

No baseline refraction 1(25.0) 5 (45.5)

*BCVA- best-corrected visual acuity; D - diopter
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The BCVA for the no surgical intervention
group was missing on follow-up in 8 (53.3%)
patients. Cylinder refraction on follow-up was
missing in 11 (73.3%) patients in the no surgical
intervention group and 16 (59.3%) of patients in the
surgical intervention group. Baseline cylinder
refraction for comparsion with follow-up refraction
was not done in 1 (25%) participant in the no surgical
intervention group and 5 (45.5%) patients in the
surgical intervention group.

DISCUSSION

This study described the clinical profile and
outcomes of 38 patients with ocular dermoid cyst
seen in a single referral center in the Philippines over
a 2012-2023 period. Our study findings showed an
almost even distribution among the male and female
participants. This is in contrast to several studies that
demonstrated a female preponderance in the
occurrence of dermoids.1413 Only one study did not
find sex predilection among the 50 participants.!

Majority (89.5%) of the lesions in our study
were unilateral, with an almost even distribution
between the right and left eye. Most of them were
also noted in the inferotemporal quadrant (83.3%).
This is similar to the findings reported by del Rocio
Arce Gonzales ¢f al. and by Nevares ¢ al., although
specific laterality and location of corneal dermoids
were not reported in both studies.#!* In contrast, a
study by Walker e7 a/. revealed a larger proportion of
patients with bilateral lesions at 21% with only 47%
located at the inferotemporal position.!

In our study, 42.1% of the patients presented
with other congenital anomalies apart from the
dermoid, which is similar to other studies.%!4
Goldenhar syndrome, also known as craniofacial
microsomia (CFM), was found to be the most
common syndromic association in three previous
studies.1*!4 In this study, however, not all patients
with findings consistent with Goldenhar syndrome
have received formal diagnosis, but they have been
referred to the Pediatric Department for further
systemic evaluation. Dermolipoma was the most
common associated ocular/otbital anomaly in our
study. Other studies reported eyelid colobomas and
oblique astigmatism as the most common ocular

anomaly.h14 Lastly, the most common associated
craniofacial anomaly in our study was pre-auricular
tags, which was similar to the Walker study.!
Pirouzian ¢t al described an anatomic grading
classification of dermoids to aid in the approach of
these patients.> Grade I dermoids are superficial
lesions localized to the limbus that measure less than
5 mm. Grade II dermoids are larger lesions that span
most of the cornea and extend deep into the stroma
to the Descemet membrane without its involvement.
Lastly, grade 111 dermoids are lesions that involve the
entire cornea that extend up to the pigment
epithelium of the iris. Based on the descriptions and
figures on the medical records, a large number of the
dermoids seen in our study would appear to be
classified as Grade I lesions in terms of the perilimbal
location or Grade II in terms of the size. However,
this classification cannot be applied retroactively due
to the lack of descriptions pertaining to the depth of
the lesions. The young age of some of the patients
precludes examination of the lesion, especially when
ascertaining depth of involvment. In these cases,
intraoperative ultrasound biomicroscopy (UBM) has
been recommended during the surgical planning. Itis
not routinely done at our institution.

On presentation, 63.2% of patients had a visual
acuity of LogMAR >0.18, corresponding to a Snellen
VA of worse than 20/30. Regardless of treatment
done, whether non-surgical or surgical, only 7
patients (23.3%) had a visual acuity of LogMAR
<0.18 during their follow-up. This may be due to the
relatively small number of patients who underwent
amblyopia management and the inadequate follow-
up period of several patients in order to detect the
effect of the amblyopia therapy. Moreover, a study
by Hussein and colleagues showed poor initial VA of
<20/200 (LogMAR 21.00) and astigmatism of =1.50
D were risk factors for functional failure of
amblyopia therapy. They also stated that increased
treatment failure risk was also noted if intervention
was instituted after 6 years of age.!> In our cohort,
majority had astigmatism of greater than -1.50 D and
8.3 years was the mean age of the patients.

We also noted no improvement in the
astigmatism of our post-surgery cohort. This is
similar to the study by Fan and colleagues wherein no
statistically significant change was found in baseline
astigmatism of the 66 patients with ocular dermoids
who underwent lamellar keratoscleroplasty.!¢ It has
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been postulated that the long-standing molding or
alteration in the corneoscleral wall anatomy from the
growth of the dermoid results in mass-induced
astigmatism that cannot be fully corrected after
surgery.

Although dermoids are lesions that are not
typically known to recur, there were 2 documented
cases of recurrence of the dermoid in our study. One
recurrence was noted 62 months after the initial
surgery, while the other recurrence was noted 4
months after. There were also 2 patients who had
unilateral recurrent dermoids that had previously
undergone surgery  at  other  facilities.
Pseudopterygium was also noted in 5 patients who
underwent surgery, all of which had excision without
limbal conjunctival autograft. Other complications
that have been reported in literature include
persistent epithelial defects, dellen, peripheral corneal
neovascularization, and scarring due to a focal limbal
stem cell deficiency.!?

Jeong and colleagues described a surgical
technique wherein excision of grade I dermoids was
combined with corneal tattooing and sutureless
limbal conjunctival autograft.!® The endpoints of this
surgery were complete removal of the lesion while
maintaining the corneoscleral plane and masking the
residual corneal opacity with ink. Conjunctival
defects that ensued after the surgery were covered by
a conjunctival patch graft from the superior
conjunctiva and secured using fibrin glue. A bandage
contact lens was applied and maintained for 1-2
weeks. Out of 24 patients who underwent this
procedure, there was only one case of recurrence of
a pre-operative pseudopterygium over 3 years.

At our institution, simple excision with or
without corneal tattooing was performed on 7 cases
from 2012 to early 2019. From 2019, there was a shift
in the surgical technique to include limbal
conjunctival autograft due to a presumed focal limbal
stem cell deficiency at the area of the dermoid. Since
then, with the exception of 2 cases, 15 cases had
limbal conjunctival autografting done.

Despite the inherent limitations of retrospective
studies specifically on the completeness of clinical
information, our data showed that ocular dermoids
seen at the PGH had no strong sex predilection.
Most were isolated, unilateral masses at the
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inferotemporal limbus resulting in significant
astigmatism and amblyopia which are the frequently
reported visual complications of ocular dermoids.
Due to incomplete data on BCVA and refraction on
presentation and on follow-up of a lot of the patients,
an accurate conclusion regarding improvement or
worsening of BCVA with or without surgical
intervention cannot be drawn. Nevertheless, we
highly recommend that aggressive amblyopia
management be instituted especially in the eatly
pediatric age group. Referral to pediatric
ophthalmologists for co-management will be helpful.
For surgical management, excision with limbal
conjunctival autograft should be the procedure of
choice to prevent the subsequent development of
pseudopterygium.
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