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PURPOSE: To evaluate the clinical features of developmental cysts of the orbit.
PATIENTS AND METHODS: Retrospective study of patients who had excision of cysts between 1992 and 2020.
RESULTS: Three hundred and 58 patients (189 male; 53%) with orbital developmental cysts were identified, all being unilateral. Age
at surgery varied from birth to 77 years (mean 17, median 18 years) and the average symptom duration was 5 years (median
18 months; range 1 day-50 years). The commonest presenting features were a peribulbar lump or upper lid swelling, followed by
proptosis, pain, diplopia and reduced vision. Most patients (82%) had a palpable mass, with epidermoids, sebaceous dermoids and
keratinised dermoids commonly affecting the superotemporal quadrant, and conjunctiva-containing cysts usually being biased to a
medial location.Cysts were lined by keratinised epithelium with dermal structures (224/358; 63%), non-keratinised epithelium with
dermal structures (69/358; 19%), epidermis without identifiable dermal structures (19/358 ‘epidermoids’; 5%), conjunctiva (12/358;
3%), respiratory epithelium (4/358; 1%), or mixed dermal and conjunctival epithelia (30/358 ‘dermo-conjunctival’ cysts; 8%). Overall,
two-thirds (242/358; 66%) had histological evidence of chronic intramural inflammation, and a half of cysts showed granuloma
formation (178/358 cysts). Chronic inflammation was less common with conjunctival cysts (54%, 7/12 patients) and none showed
granuloma formation.
CONCLUSION: Developmental cysts of the orbit vary from the relatively common dermoid cysts to the extremely rare respiratory
epithelial-lined cysts. Respiratory cysts, being deeper, may present late in life and cysts containing conjunctival epithelium tend to
be less inflamed and typically favour the superonasal quadrant.
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INTRODUCTION
Congenital cysts are the commonest orbital mass in childhood,
derived by sequestration of surface ectoderm along suture lines that
close during embryonic development [1]. According to the epithelial
phenotype, the presence of dermal appendages, keratinisation, or
goblet cells, these cysts may be termed ‘epidermoid’, ‘sebaceous
(non-keratinised) dermoid’, ‘keratinised dermoid’, ‘congenital con-
junctival cyst’, ‘congenital respiratory cyst’ or ‘dermo-conjunctival
cyst’ [2].
Although possibly some overlapping features, there appear to

be fundamental clinical, pathological and embryonic distinctions
between these types of cysts, and we compare the modes of
presentation for a large series of such patients.

PATIENTS AND METHODS
Patients who, between 1992 and 2020, underwent surgical excision of
developmental cysts of the orbit at Moorfields Eye Hospital were
identified from the orbital database. Based on surface epithelial
phenotype and the presence of keratin, intradermal appendages and/or
goblet cells, the cysts were classified into one of six categories—namely,
keratinised dermoid (Fig. 1A), (ii) sebaceous (non-keratinised) dermoid, (iii)
epidermoid (Fig. 1B), (iv) congenital conjunctival cyst (Fig. 1C) (v)
congenital respiratory cyst (Fig. 1D), or (vi) dermo-conjunctival cyst
(Fig. 1E) [2]. The clinical records for these patients were reviewed for
gender, symptoms and duration, laterality, age at surgery and position
within the orbit.

The study was approved by the Institutional Review Board (MEH #367)
and adhered to the tenets of the Declaration of Helsinki.

RESULTS
Three hundred and 58 patients (189 male; 53%) had complete
histopathological records, with 224 (63%) keratinised dermoids, 69
(19%) sebaceous dermoids, 30 (8%) dermo-conjunctival cysts,
19 (5%) epidermoids, 12 (3%) conjunctival cysts, and 4 (1%)
respiratory cysts.
The overall mean age at presentation was 17 years (median 18;

range 0–77), with keratinised or sebaceous dermoids typically
presenting in the first two decades, earlier than other groups (p <
0.001) (Table 1). The duration of symptoms was extremely varied
with all types of cyst (from 1 day to ~50 years), the average
duration being 5 years and median duration 18 months. The
commonest symptoms were a peribulbar lump or upper eyelid
swelling (Table 1). Overall, a palpable mass was evident in 82%
(294/358) and proptosis in 22% (77/358), although a higher
proportion of patients with epidermoids and respiratory cysts had
proptosis (9/19 [47%] and 3/4 [75%], respectively) (p= 0.002)
(Table 1). Although non-axial displacement was noted in 16% (58/
358) patients overall, it was seen with 37% epidermoids, 50%
respiratory cysts and 47% dermo-conjunctival cysts (p < 0.001).
Impaired ocular motility was rare with keratinised and sebaceous
dermoids, and absent with conjunctival cysts, but occurred
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more commonly with epidermoids (26%), respiratory cysts (50%)
or dermo-conjunctival cysts (20%) (p < 0.001) (Table 1).
The location of a cyst was known accurately in 304/358 (85%)

patients and most (207/304; 68%) were preseptal or parabulbar,
although 50% epidermoids and 59% dermo-conjunctival cysts
were retrobulbar (Table 2). Dermoids and epidermoids were the
only lesions recorded as having a “dumbbell” configuration
through the lateral orbital wall, and only sebaceous or keratinised
dermoids occurred in the temporalis fossa. Of 160 superotemporal
lesions, 121/160 (76%) were keratinised dermoids and 32 (20%)
sebaceous, whereas conjunctival and dermo-conjunctival cysts
were not found in this location. Most (75%) conjunctival cysts
were located superonasally or superiorly and 84% dermo-
conjunctival cysts were nasally-biased (Table 2).
Chronic intramural inflammation was present in 66% (242/358)

cysts and granulomatous inflammation in a half (178/358).
Conjunctival cysts were associated with somewhat less chronic
inflammation (7/12 cysts; 54%) and with no granuloma formation
(Table 3).

DISCUSSION
Keratinised dermoids were the commonest developmental
cysts in this series, followed by non-keratinised ‘sebaceous’
dermoids—with the former containing a thick, greasy keratin
‘paste’ and the latter having translucent sebaceous oil: both
have a predilection for the superotemporal quadrant [3, 4] and,
in this series, are the only types found within the temporalis
fossa (Table 2). Dermoid cysts presented at the youngest median
age (Table 1), although deep orbital dermoids present later
and often with inflammation due to leakage of lipid [3, 5].
Consistent with previous studies [6–8], chronic intramural
inflammation was seen in two-thirds of our dermoid cysts;
the lower proportion with inflammation amongst conjunctival
cysts (Table 3) suggests that leakage of the lipid content from
dermoids is a potent inflammatory trigger.
Epidermoid cysts are lined by keratinised squamous epithe-

lium and lack dermal appendages, although some dermoids may
be regarded as ‘epidermoid’ if—due to histological sampling

variation—sparse dermal appendages are missed. Although
clinically similar to dermoids, epidermoids often presenting 1–2
decades later as a higher proportion of them involve the deeper
parts of the orbit, with a superotemporal predilection. A deep
orbital epidermoid with possible intracranial extension has been
described[9].
Congenital respiratory cysts are extremely rare (1% of cases in

this series) and with less than 20 cases in the literature [10–18].
Whilst most orbital respiratory cysts occur with paranasal sinus
disease or trauma[10, 11], congenital respiratory cysts probably
arise from epithelium sequestered during the development of the
paranasal sinuses [12]. The four patients in this series had no
history of sinus disease or trauma, presented in later adulthood,
and three of the four cysts were retrobulbar—the latter causing
non-axial proptosis and impaired ocular motility (Table 1) [7,10–
12,16–18].
Developmental conjunctival cysts usually present with a soft,

fluctuant and uninflamed mass in the anterior superonasal
quadrant, without visual impairment, diplopia or globe displace-
ment (Tables 1–3). The 3% prevalence in our series is comparable
to previous reports [19, 20], as is the superonasal location [21, 22].
Although less likely to have intramural inflammation (Table 3)
[2, 20], the slow expansion of these thin-walled cysts can cause
pain and tenderness [21]. Dermo-conjunctival cysts (with both
conjunctival and cutaneous epithelia) are almost exclusively
sited medially [2, 5, 20], this location suggesting that they may
arise from sequestered embryonic caruncular tissue [2]. They
accounted for 8% of our cases, comparable to the 5% reported by
Shields et al. [6].
In summary, this large series highlights the clinical and

pathological differences between various congenital orbital
cysts. Due to their more anterior location, keratinised and
sebaceous dermoids are usually detected at a younger age
than other types of developmental cyst. The large or deep
orbital lesion may cause significant globe displacement and
reduced motility. Intramural or perilesional inflammation can
be identified in two-thirds of the cysts, especially those with
dermal appendages that secrete pro-inflammatory lipids, such
as keratin and sebaceous oil.

Fig. 1 Typical histopathology for developmental cysts of the orbit. A Dermoid cyst with keratinised squamous epithelium, free keratin in
the cavity (arrow) and intramural sebaceous glands (arrow-head). B Epidermoid cyst with free keratin (arrow) inside a cavity lined by
keratinised squamous epithelium, but without any intramural dermal appendages. C Conjunctival cyst with goblet cells within the epithelium
(arrow-heads). D Respiratory cyst lined with ciliated (arrow-head) pseudo-columnar epithelium. E A dermo-conjunctival cyst with both goblet
cell-containing epithelium (arrow) and non-keratinised stratified squamous epithelium (arrow-head). All stained with haematoxylin and eosin
and x10 objective, except “D” (with x40).
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Table 1. Clinical characteristics for 358 patients undergoing excision of different types of congenital orbital cysts.

Clinical
characteristic

Keratinised
dermoid

Sebaceous
dermoid

Epidermoid cyst Conjunctival cyst Respiratory cyst Dermo-
conjunctival cyst

Significance*

Proportion of
right orbits

118/
224 (53%)

37/
69 (54%)

9/19 (47%) 5/12 (45%) 2/4 (50%) 18/30 (60%) p= 0.92

Mean age at surgery
(median; range)

15 years
(5; 0–77)

17 years
(16; 1–66)

30 years
(31; 0–68)

29 years
(26; 1–61)

52 years
(57; 22–72)

29 years
(25; 4–75)

p < 0.001

Mean duration of
symptoms
(median; range)

35 months
(18; 0–288)

47 months
(23; 0–600)

72 months
(12; 1–600)

20 months
(24; 6–36)

26 months
(30; 9–36)

63 months
(24; 1–396)

p= 0.53

Presenting symptoms

Peribulbar lump 164/
224 (73%)

50/
69 (71%)

9/19 (47%) 6/12 (50%) 3/4 (75%) 13/30 (43%) p= 0.003

Lid fullness,
swelling or ptosis

46/
224 (21%)

11/
69 (16%)

5/19 (26%) 6/12 (50%) 0 9/30 (30%) p= 0.10

Proptosis 8/224 (4%) 1/69 (1%) 4/19 (21%) 0 1/4 (25%) 4/30 (13%) p= 0.002

Ache or pain 2/224 (1%) 3/69 (4%) 1/19 (5%) 0 0 2/30 (7%) p= 0.091

Diplopia 2/224 (1%) 2/69 (3%) 0 0 0 1/30 (3%) p= 0.66

Reduced vision 1/224 (0.4%) 0 0 0 0 0 –

Presenting signs

Palpable mass 190/
224 (85%)

60/
69 (87%)

12/19 (63%) 10/12 (83%) 3/4 (75%) 19/30 (63%) p= 0.014

Proptosis 39/
224 (17%)

13/
69 (19%)

9/19 (47%) 3/12 (25%) 3/4 (75%) 10/30 (33%) p= 0.002

Non-axial
displacement

24/
224 (11%)

10/
69 (14%)

7/19 (37%) 1/12 (8%) 2/4 (50%) 14/30 (47%) p < 0.001

Ocular dysmotility 10/224 (4%) 5/69 (7%) 5/19 (26%) 0 2/4 (50%) 6/30 (20%) p < 0.001

*Continuous variables compared using Kruskal–Wallis test and categorical variables using Fisher’s exact test.

Table 2. Periorbital location for congenital cysts in 358 patients, classified by the six different types of cyst.

Orbital location Keratinised
dermoid

Sebaceous
dermoid

Epidermoid cyst Conjunctival cyst Respiratory cyst Dermo-
conjunctival cyst

Principal quadrant

Superior 14/224 (6%) 4/69 (6%) 4/19 (21%) 6/12 (50%) 0 3/30 (10%)

Superonasal 39/224 (17%) 15/69 (21%) 3/19 (16%) 3/12 (25%) 1/4 (25%) 17/30 (57%)

Medial 9/224 (4%) 5/69 (7%) 2/19 (11%) 0 0 5/30 (17%)

Inferonasal 1/224 (0.4%) 0 0 0 0 3/30 (10%)

Inferior 4/224 (2%) 0 0 2/12 (17%) 0 1/30 (3%)

Inferotemporal 3/224 (1.3%) 1/69 (1%) 1/19 (5%) 1/12 (8%) 1/4 (25%) 0

Lateral 13/224 (6%) 4/69 (6%) 2/19 (11%) 0 0 0

Superotemporal 121/224 (54%) 32/69 (46%) 5/19 (26%) 0 2/4 (50%) 0

Position of the cyst

Preseptal 73/194 (37%)* 18/56 (32%)* 5/18 (28%)* 2/10 (20%)* 1/4 (25%) 7/22 (32%)*

Anterior-third 69/194 (36%)* 21/56 (36%)* 2/18 (11%)* 7/10 (70%)* 0 2/22 (9%)*

Mid-third 13/194 (7%)* 6/56 (11%)* 5/18 (28%)* 1/10 (10%)* 1/4 (25%) 10/22 (45%)*

Posterior-third 20/194 (10%)* 4/56 (8%)* 4/18 (22%)* 0 2/4 (50%) 3/22 (14%)*

Temporalis fossa 8/194 (4%)* 5/56 (9%)* 0 0 0 0

Dumbbell 11/194 (6%)* 2/56 (4%)* 2/18 (11%)* 0 0 0

Uncertain 30 13 1 2 0 8
*Percentages refer to the proportion in patients where the location is known
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Summary Table
What was known before

● Most periorbital developmental cysts are lined by an
epidermal or dermal epithelium, with contents derived from
such surface epithelium.

● Periorbital dermoids favour a superotemporal location within
the orbit and usually present in childhood as a palpable mass.

What this study adds

● The largest study of patients undergoing excision of
periorbital developmental cysts, with a logical classification
into six subgroups, based upon the type of epithelial lining.

● A broad age range for the presentation of these cysts, with
rarer types (such as those containing solely respiratory or
conjunctival epithelium) often remaining asymptomatic for
many decades.

● In contrast to dermoids and epidermoids, developmental
cysts lined by conjunctival epithelium (with or without an
admixture of stratified squamous epithelium) arise almost
exclusively in the medial half of the orbit.

● Chronic intramural inflammation is common, but less
frequent with conjunctival cysts (in which granulomatous
inflammation was not seen). This difference suggests that
leakage of lipid debris from dermal or epidermal cysts might
be a more potent trigger for intramural inflammation.
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Table 3. Histological evidence of inflammation for six different types of congenital orbital cysts, excised from 358 patients.

Type of intramural
inflammation

Keratinised
dermoids

Sebaceous
dermoids

Epidermoid cysts Conjunctival cysts Respiratory cysts Dermo-
conjunctival cysts

Chronic non-specific 151/224 (67%) 50/69 (71%) 15/19 (79%) 7/12 (54%) 3/4 (75%) 16/30 (53%)

Granulomatous 112/224 (50%) 42/69 (60%) 12/19 (63%) 0 3/4 (75%) 9/30 (30%)
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