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Management of the Bone Deformity Caused by 
Congenital Cyst of the Periorbital Area: Analysis of 
the Surgical Technique and a Short-term Outcome

Oleksii O. Tymofieiev,a Ievgen I. Fesenko,b,* Olha S. Cherniak,c Valentyna I. Zaritska,d

Pavlo P. Snisarevskyi,e & Oksana B. Shelestf

CASE

Journal of Diagnostics and Treatment of Oral and Maxillofacial Pathology | DTJournal.org | ISSN 2522-1965

SUMMARY

The congenital periorbital cysts like dermoids/epidermoids, in rare cases, can require not only its’ excision but 
also correction/camouflage of the caused bone deformity. This management can require virtual surgical planning, 
osteotomy, and placement of the custom-made patient implant. In this report, the ultrasonography (USG) was 
proved as a highly effective imaging for the presurgical verification of the mass’s structure and establishment 
of the clinical diagnosis. The multi-slice computed tomography (MSCT), even on a two-slice MSCT machine, 
provided high-quality three-dimensional reconstruction of the area of bone deformation caused by the cyst and 
allowed for accurate surgical planning. A 20-year-old male patient with a congenital periorbital epidermoid cyst 
that led to the deformation of the lateral orbital rim was treated using the soft tissue volume-increasing technique 
for the correction of bone deformation following cyst removal. Analysis of the terminological diversity related 
with dermoid/epidermoid cysts is presented. Early diagnostics and management of congenital periorbital cysts 
can decrease the visual, orbital, and esthetic complications, as well as the need to perform bone reconstructive 
surgeries or other corrective surgical procedures.
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INTRODUCTION

Epidermoid and dermoid cysts are relatively 
rare congenital cysts that develop because of a 
malformation of the ectoderm.1,2 A recent study 
(2019) proves that the transformation of a radiological 
epidermoid cyst into a pathological dermoid cyst is 
possible.3 But not vice versa.3 

Pushker and colleagues (2020) emphasize that 
most of the periorbital cysts were found in relation 
to fronto-zygomatic suture.4 Their retrospective 
observational study of 280 cases of epidermoid/
dermoid cysts summarized that in 75.35 percent of 
patients (i.e., majority of cases) with periorbital and 
orbital cyst the adjacent bony changes were noted.4 

Thus, the management in such cases can require not 
only excision of the cyst, but also correction of the 
bone defect or deformity5,6.

We found no data in the English-language 
literature that describe the management of the 
lateral orbital rim deformity, caused by a congenital 
epidermoid cyst, as we report in our case. A 20-year-
old male patient with a congenital periorbital cyst 
that led to the bone deformation was treated using 
the soft tissue volume-increasing technique for the 
correction of bone deformation noted after cyst 
removal. Analysis of the technique and short-term 
outcome is presented.

CASE AND SURGICAL TECHNIQUE

A 20-year-old Caucasian man was referred to the 
Center of Maxillofacial Surgery and Dentistry in May 
2015 with a mass in the left periorbital area (Fig 1). 
According to the patient’s father, the presence of a 
subcutaneous neoplasm was noted immediately at 
birth. After that, painless slow growth was gradually 
noted. The mass was painless and “dough like” on 
palpation7,8. No punctum common for the punctum-
associated cyst9 was visualized.

USG was performed (model HD11 XE, Koninklijke 
Philips N.V., Eindhoven, The Netherlands) by two 
doctors of ultrasound diagnostics (O.S.C., her 
experience in head and neck USG is 16 years; I.I.F., 
his experience in USG is 9 years) using a 12-3 MHz 
linear transducer (probe). The gray scale USG in a 
longitudinal direction of the mass (Fig 2) showed a 
well-demarcated lesion measured 2.95 × 1.02 cm and 
located above the bony surface of the left orbital rim. 
Content was heterogeneous and no signs of posterior 
acoustic enhancement was noted. The color Doppler 

TYMOFIEIEV ET AL

USG showed no vascularity within or in the walls of 
this cystic lesion.

Comparison of the grayscale sonograms obtained 
from the right (healthy) and left (affected) periorbital 
sides is presented in Figure 3. A non-contrast multi-
slice computed tomography (MSCT) performed 
on General Electric CT machine (HiSpeed Dual, 
Boston, Massachusetts, United States) revealed bone 
deformity of the left lateral orbital rim in area of 
zygomaticofrontal suture, under the congenital cyst 
(Fig 4). The MSCT showed bone depression in area 
of cyst’s “bed” and a bony rise in the superior part of 
the bone adjacent to the “bed.”

The problem with this deformity was that the cyst 
simultaneously led to bone depression in a lower 
part of the rim and a bone rise in its upper part. 
According to the classification of bone defects caused 
by congenital cysts, presented by Sathananthan and 
colleagues (1993), such bone deformation can be 
classified as abnormal shape.5

It was decided to apply the method of increasing 
the volume of soft tissues due to stimulation of 
granulation tissue growing in the wound. The surgery 
was performed under the local potentiated anesthesia 
(2.0 mL of Dexalgin® inject [Laboratorios Menarini 
S.A., Barcelona, Spain] intramuscularly 40 minutes 
before surgery and 2.2 mL of 4% Ultracaine® D-S 
forte [Aventis Pharma Deutschland GmbH, Frankfurt, 
Germany], using an anesthetic solution in cartridges 
[1.7 mL per cartridge] infiltrated locally). Excision 
of cystic lesion was performed through 3.0-cm skin 
incision done along the tail of the left eyebrow. The 
cyst was removed without breaking the integrity of its 
wall, thus avoiding its contents entering the wound.

A double perforated tubular drainage (in which 
two tubes were sewn together), self-made from a 
dropper system, was inserted between the sutures. 
This step was done for preventing the deep and 
superficial layers of the wound from sticking together. 
This step allowed to create the space for granulation 
tissue and stimulate its growth. The double tubular 
drainage was gradually pulled up from the wound 
and trimmed to better hold it in the wound with 
sterile gauze on the patch. The drain was removed 
on the third day after the operation due to its gradual 
displacement by soft tissues from the wound.

Comparison of the state of soft tissues in the 
preoperative period, intraoperatively, and during 
the next ten days is presented in Figure 5. The 
postoperative period was marked occasionally by 
the presence of a slight hemorrhage in the upper 
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MANAGEMENT OF THE PERIORBITAL DEFORMATION

FIGURE 1. Congenital cyst (arrow) in the left periorbital region of a 20-year-old male. Printed with permission and copyrights retained by I.I.F.

eyelid but generally passed without significant 
complications. At the time of our last examination of 
the patient on the 10th day, the patient was extremely 
satisfied with the aesthetic outcome. Due to the 
subsequent military service of the patient, we were 
not able to evaluate the long-term outcome of this 
surgical technique.

Figure 6 demonstrate the specimen (3.0 × 
1.3 cm) and histopathological photograph. The 
presence of a thin red cystic wall and fine-grained 

yellowish content was noted upon the macroscopic 
examination of the specimen. Histopathological 
examination by three pathologists revealed the cyst 
wall lined with stratified squamous epithelium with 
plethoric vessels and histiocytic infiltration (i.e., 
inflammation). In the lumen of the cyst, the presence 
of desquamated dystrophic epithelium was noted. 
Epidermoid cyst with inflammation was established 
as a histopathological diagnosis by three experienced 
doctor-pathologists (V.I.Z., P.P.S., and O.B.S.).

J DIAGN TREAT ORAL MAXILLOFAC PATHOL 2023; 7(3):21–32
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FIGURE 2. Position of the linear probe (A). Arrow labels the probe’s bump (i.e., its side and side of the ultrasound image at the screen). The longitudinal 
gray scale USG of the congenital epidermoid cyst in the left periorbital region (B, С). USG shows a well-demarcated lesion located above the bony 
surface of the left lateral orbital rim and measured 2.95 × 1.02 cm (indicated by ‘+’ and ‘×’ calipers). The heterogeneous content is separated from the 
surrounding tissues by a thin cystic membrane. No signs of posterior acoustic enhancement are noting. The color Doppler USG (D) shows no vascularity 
within or in the walls of the cyst. The “P” letter at the upper left corner of the sonogram indicates on the probes’ sides (corresponds to the probe bump). 
The “depth” of the cropped sonograms is 3.0 cm. Printed with permission and copyrights retained by I.I.F. and O.S.C.

TYMOFIEIEV ET AL
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FIGURE 3. The gray scale sonograms compare right (A) and left (B) periorbital sides. Image B shows the cystic lesion covering the left lateral orbital 
rim from the external surface. The “depth” of sonograms is 5.0 cm. The “P” letters at the upper left corners of the sonograms indicate on the probe sides 
(corresponds to the probe bump). Three capital letters (P, G, and R) in the lower left corner of the sonograms mean penetration, gain, and resolution. 
Two numbers (3,0 and 12,0) mean: 3,0 MHz (i.e., 3.0 MHz), minimum frequency of linear probe; 12,0 MHz (i.e., 12.0 MHz), maximum frequency of 
linear probe. Printed with permission and copyrights retained by O.S.C. and I.I.F.

MANAGEMENT OF THE PERIORBITAL DEFORMATION
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FIGURE 4. Three-dimensional MSCT scan shows deformity of the left lateral orbital rim in area of zygomaticofrontal suture. Arrow labels a bone 
depression in area of cyst’s “bed” and arrowhead indicates on a bony rise in the superior part of the bone adjacent to the “bed.” R, right side; L, left side; 
A, anterior side; P, posterior side. Printed with permission and copyrights retained by I.I.F.

TYMOFIEIEV ET AL
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FIGURE 5. Preoperative view (A). Intra-operative view immediately after cyst removal (B). Six hours after surgery (C). Post-surgical day 2 (D), day 3 (E), 
day 5 (F), and day 10 (G). Printed with permission and copyrights retained by I.I.F.
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FIGURE 6. Specimen of the cyst (3.0 × 1.3 cm) after its removal (A–C). Noted a thin red cystic wall (arrow) and fine-grained yellowish content 
(asterisk). Microphotograph (D) shows the cyst wall lined with stratified squamous epithelium with plethoric vessels and histiocytic infiltration (i.e., 
inflammation) (hematoxylin-eosin, original magnification ×200). Images A–C printed with permission and copyrights retained by I.I.F. Image D printed 
with permission and copyrights retained by V.I.Z.
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DISCUSSION

Terms such as dermoid and epidermoid cysts have 
a lot of terminological confusion. This confusion on 
the one hand is associated with the localization of 
these neoplasms, and on the other with the reasons 
for their appearance. Considering such definitions 
as heterotopia, teratoma, and choristoma described 
by Lee and Roland (2013)9 it’s worthy to mention 
that both congenital cysts, dermoid and epidermoid, 
belong to choristomas (Heo and colleagues, 2012)10. 
Smirniotopoulos and Chiechi (1995) presented 
important analysis of some theories about the origins 
of dermoids and epidermoids and their embryologic 
development.1

In the radiological, surgical, and histopathological 
literature, there is terminological diversity and slight 
confusion in attempting to describe epidermoid cysts 
(as congenital lesions). In some literature sources, 
epidermoids are termed as epidermal cysts.10

Shear and Speight (2007) termed dermoid and 
epidermoid cyst as developmental cysts which are 
distinct cystic entities from two types of keratinous 
cysts of the skin—epidermal traumatic type and 
trichilemmal (pilar) type.7

Some authors in the East European states 
term dermoid and epidermoid cysts as dermoid 
(epidermoid) cysts (i.e., using parentheses and thus 
emphasizing the similarity of these cysts).2 

Balasundaram and colleagues (2019) stated, as 
both epidermoid and dermoid cysts have the same 
pathogenesis, that these cysts should be better named 
in the pathological literature as epidermoid/dermoid 
(i.e., using forward slash), and not as separate 
entities.3

Ximena Wortsman (2018) describe epidermal 
cyst as dermal and/or hypodermal cysts composed of 
epidermal elements that include a granular layer and 
keratinous material.12 The author describes the next 
synonyms for the epidermal cyst—epidermoid cyst, 
keratinous cyst, inclusion cyst, and infundibular cyst.12 
Moreover, the author reported that sebaceous cyst 
is a misnomer because it does not have a sebaceous 
origin.12

Dermoids are lined by epithelium and differ from 
epidermoids in that they contain some evidence of 
epithelial appendages.13,14 Ibrahim and colleagues 
(2011) divided dermoid cysts into complex and 
simple dermoid.13,14 Scientists emphasize that simple 
dermoids contains only skin components, and 
complex dermoids contain mesodermal elements.13,14

Huang and colleagues (2011) use only the term 
epidermal cysts (but divided into congenital and 
acquired) to describe both congenital (i.e., congenital 
epidermoid cysts) and acquired cysts (i.e., which 
resulted from occlusion of the pilosebaceous unit or 
implantation of viable epidermal cells in the dermis 
or subcutis).15

In the recent studies we propose to apply the term 
punctum-associated cyst11,16 for the description of 
the acquired epidermal cyst which is also termed as 
atheroma (Peter Jecker, 2019)17 and sebaceous gland 
cyst (what is misnomer).

From a surgical point of view, no matter what 
terms such congenital cysts as epidermoid/dermoid 
cysts are called, their treatment is the same surgical 
excision. But, in case of punctum-associated cyst11,16 

(atheroma)2, the partial excision of the overlying skin 
is recommended.

Studies reported that the most common locations 
of the dermoid cysts, as remnant cysts, are the tail 
of the eyebrow or upper eyelid.12 The same was with 
the case in this report of congenital epidermoid 
cyst. Our opinion is that when interviewing the 
patient or relatives, it is important to immediately 
determine whether it is a congenital or acquired cyst. 
The detailed scheme presented in the work of the 
Erich and Johnsen (1953) of possible head and neck 
locations of dermoids/epidermoids may be useful 
for practicing specialists in making a preliminary 
diagnosis.14 Their data evidenced that orbital/
periorbital dermoids/epidermoids18,19 note in 49.5 
percent of head and neck cases.14

Such two methods of diagnosis as USG and MSCT 
made it possible to accurately verify epidermoid in 
the presented case and establish the volume of bone 
deformation. USG proved its usefulness not only in 
cases of large20–22 but also in the case of a very small 
superficial congenital developmental anomaly of the 
head and neck region23. Rappaport and colleagues 
(2023) emphasized that in the case of superficial 
epidermoid localization the ultrasound technique 
can confirm the diagnosis.24

Many authors tried to summarize the typical 
ultrasound pictures characteristic of both congenital 
epidermoids/dermoids and acquired epidermal 
cysts.25–33 And the presented ultrasound pictures of 
cysts differ significantly in different literature sources. 
Considering the case of a congenital epidermoid 
presented by us, we consider it expedient to conduct 
a comparative study of sonograms of a much larger 
group of patients with a similar pathology. Also, we 
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consider it expedient to photograph the contents 
of the cyst after its removal and incision of the 
specimen. Because macroscopically, the congenital 
epidermoid cysts and acquired epidermal cysts (i.e., 
punctum-associated cysts) have a distinctly different 
color of the cystic content. Just as the color of their 
wall is different. 

The surgical technique that was presented in this 
case can be used only as a first stage or in cases where 
the patient does not have health insurance that would 
cover the manufacture of custom implant since this 
technique only slightly camouflages the area of 
deformation. In any case, it is more appropriate to 
use virtual surgical planning (Franz and colleagues, 
2019) and the patient specific implant (Aldana and 
colleagues, 2020; Arango and colleagues, 2021; 
Habib and Yoon, 2021)34–37.

Analyzing the reconstructive options for the 

superior-lateral orbital limb area, it is worth to 
understand the bone cement and Leibinger plate way 
of reconstruction (Heo and colleagues, 2012).10 The 
authors applied this management strategy for the 
gigantic epidermoid cyst (9.8 × 5.2 × 4.0 cm) of the 
periorbital/orbital region in a 62-year-old female.10

Analyzing the short-term outcome in the presented 
periorbital case, it is worth noting that from the front 
view the aesthetic outcome is much more acceptable 
compared to the inferior view (Fig 7).

We completely agree with Dave and colleagues 
(2021) who emphasize that long-term existence 
of dermoid/epidermoids can lead to secondary 
visual, orbital, and radiological effects.38 It should 
be supplemented that early diagnostics and 
management can also decrease the need to perform 
bone reconstructive surgeries or other corrective 
surgical procedures.

FIGURE 7. SComparison of the preoperative (A), intraoperative (after cyst excision) (B), and clinical view on day 10 (C) after surgery. Printed with 
permission and copyrights retained by I.I.F. 
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CONCLUSION

The surgical technique presented in this article 
makes it possible to camouflage small bone 
defects in aesthetically significant areas of the face. 
Ultrasonography in combination with computed 
tomography, which proves its effectiveness both 
for establishing a preoperative diagnosis and for 
planning the stages of an excisional biopsy with 
the subsequent application of a soft tissues volume-
increasing technique. However, obtaining long-term 
results in a larger group of patients is recommended.
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