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Clinical, radiological and histopathological characteristics “m |
of surgically removed orbital hematic cysts: A case series
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Abstract

Background: Hematic cyst is a rare orbital condition that has a wide range of clinical presentation and is characterized patholog-
ically by lack of endothelial lining.

Purpose: To correlate clinical and radiological features of hematic cysts, to tissue diagnosis, and investigate the possible etiology
behind this condition, its relation to trauma and other interesting histopathological findings.

Methods: Retrospective case series at King Khaled Eye Specialist Hospital (KKESH) and King Abdulaziz University Hospital (KAUH)
of all orbital lesions with tissue findings supporting the clinical and/or radiological diagnosis of hematic cyst.

Results: A series of 13 cases was studied, 8 males and 5 females. Age ranged from 2 to 84 years with a median of 54. Most cases
presented with proptosis (76.9%) and limitation of eye movements (69.2%). History of trauma was confirmed in only 2/13. The clin-
ical diagnosis of hematic cyst was made prior to surgery in 38.4%. Magnetic Resonance Imaging (MRI) confirmed the presence of
blood in the orbit in 7/7. Surgical intervention was the mainstay of treatment. Histopathologically, these lesions demonstrated vari-
able constituents including blood break-down products (hemosiderin), macrophages, mononuclear inflammatory cells, hemor-
rhage, absent endothelial lining, reactive fibrosis and capsule-like formation. Cholesterol clefts with typical granulomas and
multinucleated giant cells were present in 2 cases. A clue to an underlying vascular lesion was found histopathologically in
30.8%. None of the patients developed recurrence or long-term complications with an average follow up period of 1 year.
Conclusion: Hematic cyst is a challenging clinical diagnosis that can be aided by radiological examination and histopathological
confirmation. Trauma does not seem to play a major role while presence of a pre-existing vascular lesion with spontaneous hem-
orrhage may be an etiologic factor. Associated cholesterol granuloma is an interesting controversial finding. Surgical intervention
is curative with possible persisting motility disturbance and/or the eye deviation and worse prognosis in post-traumatic cases.
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Introduction hematic cysts compared to other blood-derived lesions is
actually the lack of endothelial lining and the fact that they

Hematic cyst is a term used to describe a blood-derived are encapsulated by a layer of fibro-collagenous material.”
lesion in the orbit." The characteristic features to define Hematic cyst is considered a rare condition and usually
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presents with symptoms due to its anatomical effect in the
orbital cavity that includes proptosis, diplopia, visual distur-
bance and strabismus.?

Orbital imaging has played a major rule in the diagnosis of
hematic cyst. Computerized tomography (CT) imaging typi-
cally shows a well-demarcated homogeneous mass but can
show heterogeneity with layering of blood products in some
cases. MRl is the imaging modality for the evaluation of the
cyst nature because it is useful in confirming the presence
of blood in the lesion as well as in assessing the stage of hem-
orrhage according to the signal intensity variation depending
on the age of the hemorrhage.*

The aim of this retrospective study is to establish a corre-
lation between the clinical, radiological, and pathological
findings that can aid in a better understanding of these
lesion, investigate the possible etiology and provide better
approach to the management of such cases.

Methods

This is a retrospective case series including all patients
diagnosed with hematic cyst by histopathological examina-
tion after undergoing surgical removal at 2 Eye centers in
Saudi Arabia: King Khaled Eye Specialist Hospital (KKESH)
and King Abdulaziz University Hospital (KAUH). Thirteen
cases where included from the histopathology data base of
the 2 institutions over the period 2000-2017. The demo-
graphic data (age, sex and nationality) and basic clinical infor-
mation was collected by chart review. The pre-operative
radiological studies were reviewed by an experienced
neuro-radiologist. Data was completed by histopathological
review of the histologic sections and the reports to confirm
the clinical and/or the radiological diagnosis of hematic cyst,
identify the cases with the specific findings of a cholesterol
granuloma and to observe any clue suggestive of an underly-
ing vascular lesion or anomaly.

Results

We had a total of 13 cases with histopathological findings
that are consistent with the clinical and/or radiological
impression of an orbital hematic cyst. 8 cases were males
and 5 were females. The age ranged from 2 to 84 years with
a mean of 44 years and median of 54 years. The right orbit
was involved in 9/13.

History of trauma was confirmed in 2 cases only (15.3%).
One of these was a 9-year old boy with history of undefined
trauma few weeks prior to his presentation with proptosis
and blurred vision on the left side (Case 4). He had an exten-
sive hematic cyst extending to the left orbital apex with com-
plete loss of vision in the affected eye, relative afferent
pupillary defect (RAPD), and frozen globe. The other patient
(Case 10) was a 70-year-old healthy lady presenting with
stable left eye protrusion 4 months following a history of fall
and facial trauma. She had counting finger vision in that eye,
RAPD and limitation of supraduction and abduction. History
of surgery (without trauma) was documented in one 25-year
old patient who was 6 months post-secondary orbital implant
(Case 7). One case had worsening of symptoms following
therapeutic Botox injection for squint management (Case
9). No clinical history of a pre-existing orbital vascular lesion

was found in any of the cases. Summary of the cases is pro-
vided in Table 1.

Proptosis was the commonest presenting symptom in
10/13 (76.9%) followed by limitation of eye movements in 9
cases (69.2%).Other less common unusual presentations
included decreased vision in the affected eye (4/13), upper
lid swelling (3/13), socket-related bleeding after enucleation
and squint in one patient each (case 7 and case 9 respec-
tively). Interestingly, the clinical diagnosis of hematic cyst
was made prior to the surgery in 5 cases (38.4%), in whom
the impression was even questionable.

Radiological imaging was performed in a total of 10
patients as summarized in Table 1 and revealed an intraconal
lesion in 6/10. The 7 cases who underwent MRI had confirma-
tion of the presence of blood in the orbit, thus the impression
of hematic cyst was raised. CT scan was performed in 3 cases,
2 of which were extraconal lesions. The clinico-radiological
findings of 3 cases are demonstrated in Fig. 1-3 in addition
to Fig. 4A through D.

Surgical intervention was the mainstay of treatment with a
variable surgical orbitotomy approach depending on several
factors most importantly the location of the lesion.
Histopathologically all lesions demonstrated collection of
blood (often thrombosed) with absent endothelial lining, vari-
able proliferating reactive fibroblasts, and surrounding for-
mation of a fibrous capsule (Fig. 4E). Other constituents
included chronic inflammatory cells in 4/13 cases and blood
break-down products (hemosiderin) in 4/13(Fig. 4F). We
had 2 unique cases of cholesterol granulomas showing typical
cholesterol clefts, hemosiderin-laden macrophages, and
multinucleated giant cells (Cases 11 and 12, one of which is
shown in Fig. 5A through D). A histopathological clue to an
underlying vascular lesion (lymphatic/venous malformation
in 3 and lymphangioma in 1) was found histopathologically
in 30.8% of the cases. None had confirmed history or con-
firmed clinical diagnosis of this pre-existing vascular lesion
prior to the recent presentation. None of the patients devel-
oped recurrence or long-term complications with a follow up
period up to 1 year except for motility-related sequelae.

Discussion

We have aimed to study hematic cysts in the orbit since
they are poorly understood with vague etiology. Shiparo
and colleagues drew a connection of similarity between sub-
dural hematoma and orbital hematic cysts.> Bleeding in the
orbit can be generally traumatic or non-traumatic. Sponta-
neous or non-traumatic orbital hemorrhage can be associ-
ated with other predisposing factors such as orbital
vascular malformations, bleeding disorder, or sudden
increase in venous pressure. This underlying presumed vascu-
lar malformation was found in approximately one third of our
cases (30.8%) while history of trauma was confirmed in 2
patients only. Many theories have speculated other causes
of bleeding in the absence of vascular malformations. Non-
traumatic orbital hemorrhage was classified by McNabb into
diffuse intraorbital, localized intraorbital (hematic cyst), sub-
periosteal, extraocular muscle (EOM)-related and orbital
floor implants-related.® According to the previously men-
tioned classification, we had 11/13 non-traumatic orbital
hemorrhage cases, out of which 10 were considered localized
intraorbital hematic cyst and one was sub-periosteal. Also,
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Table 1. Summary of the 13 hematic cysts cases with their main clinical and radiological features in addition to the important additional pathological

findings.
Case Age Gender Side Main Sign(s) Radiological findings Other histopathological
number Symptom(s) findings
1 69 Female Right Proptosis: Proptosis MRI: well-defined inferior extraconal right orbital Intravascular papillary
sudden onset EOM: limitation mass exhibiting intra-lesional hemorrhage and endothelial hyperplasia
of supra/ fat content Venous malformation
infraduction and
adduction
2 14 Male Right Proptosis: 1 Proptosis MRI: well-encapsulated intraconal mass, more Old hemorrhage. No
week EOM: Painful and heterogeneous than expected for hemangioma  underlying vascular
Blurred vision  restricted anomaly
Diplopia in Conjunctival
upward gaze injection
3 84 Female Right Proptosis: 3 Proptosis: 16mm  MRI: intraconal lesion infero-nasally extending Hemosiderin-lined
days EOM: limitation from behind the globe to the apex, seems vascular spaces. No
Pain Conjunctival avascular except for a posterior hemorrhagic underlying vascular
Restricted injection component anomaly
eye Dermatochalasis
movements and fatty
herniation
4 9 Male Left  Proptosis Proptosis MRI: intraconal vascular lesion at the left orbital ~Extensive reactive
Decreased EOM: frozen apex with some intracranial extension fibrosis surrounding the
vision globe thrombosed
Trauma: few  Fixed dilated hemorrhage. No
weeks pupil underlying vascular
APD anomaly
NLP
Choroidal folds
5 71 Male Left  Mass LUL: 3 Cystic swelling: Not done Lymphatic venous
months LUL vascular malformation
6 2 Male Right Proptosis Proptosis with CT scan: extraconal mass consisting of an Lymphangioma
Upper lid dystopia anterior cystic component and solid portion Chronic inflammation
swelling: Globe posteriorly
medially displacement:
laterally and
downward
7 25 Male Right Bleeding: Reddish lesion Not done Chronic inflammation
socket behind removed in the Hemosiderin-laden
the prosthesis minor treatment macrophages.
room
8 61 Female Right Mass: RUL: Ptosis: RUL Not done Lymphatic venous
superonasally EOM: limitation vascular malformation
Narrowing of  of up-gaze
the palpebral  Palpable mass
fissure medially
9 8 Female Left Proptosis: Axial proptosis: CT scan: well-defined intraconal homogenous No underlying vascular
since infancy  7mm mass anomaly
Squint: Esotropia MRI: well-encapsulated intraconal mass
treated with ~ VA: 20/400
Botox EOM: limitation
Decreased of supraduction
vision and abduction
10 70 Female Left Proptosis Proptosis MRI: well-encapsulated intraconal mass, iso No underlying vascular
Trauma: to EOM: limitation ~ tense on T1 and hyper intense on T2 images anomaly
face, 4 of supraduction
months and abduction
earlier RAPD
VA: CF
11 55 Male Right Proptosis: of  Proptosis MRI: well-encapsulated extraconal mass Cholesterol granuloma
1-month Upper lid mild Chronic inflammation
Headache edema Hemosiderin-laden
Subconjunctival macrophages.
hemorrhage
EOM: full
12 54 Male Right Proptosis Proptosis: 4 mm  CT scan: large extraconal supero-temporal Cholesterol granuloma
slowly Hypoglobus: 4 orbital cyst Calcification

progressing
over 15 years
Blurred vision
for 3 months

mm

EOM: mild
restriction of
superior gaze

A palpable mass

Chronic inflammation
Hemosiderin-laden
macrophages

(continued on next page)
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Table 1 (continued)

Case Age Gender Side Main Sign(s) Radiological findings Other histopathological
number Symptom(s) findings
above the globe
13 50 Male Right Proptosis RUL Ptosis MRI: well-encapsulated intraconal mass No underlying vascular
Proptosis anomaly

EOM: restricted

RAPD: Relative afferent pupillary defect. EOM: Extra-ocular motility. VA: Visual acuity. CF: Counting fingers. RUL: Right upper lid. LUL: Left upper lid.

Fig. 1. Case (9) A: The clinical appearance of an 8-year-old girl (Case 9) at presentation with left eye proptosis and squint since infancy. She received 3
botox injections, left eye for esotropia. B: CT scan done showing a well-defined intraconal homogenous left orbital mass. (C) FIESTA high resolution MRI
T2-weighted axial image showing an intraconal isotense lesion. (D) Post-operative resolved proptosis with residual eye deviation and full extraocular

motility following surgical intervention.

Fig. 2. (Case 13) A: The clinical appearance of the proptosis and right upper lid ptosis ij a 50-year old gentleman with hematic cyst. B: The coronal
magnetic resonance imaging showing the corresponding enlarging intraconal mass.

activity of tissue plasminogen activator was noted in the
outer areas of hematic cyst lesions, which has been proposed
as an etiologic factor that allows more blood to
accumulate.®”’

Although the demographics of this lesion cannot be
assessed with certainty based on a small case series, we
can provide our observation that hematic cysts may tend to
present in extreme age groups (in children with the youngest
being 2 years-old and in patients in their fifties or older). The
only young adult case of hematic cyst occurred in a 25-year
old male in relation to previous surgical intervention and

prosthesis. There was a slight male predominance with a
male to female ratio of 8:5 and the right orbit was more com-
monly involved. In a local study of vascular lesions in our pop-
ulation, there has been predominance of vascular lesions in
females.® If we hypothesize that the presumed presence of
a pre-existing vascular lesion may predispose to hemorrhage
and eventual formation of hematic cyst, then we should have
observed a parallel female predominance in the occurrence
of hematic cyst, but this has not been observed in this series.®
Pathophysiology behind hematic cysts, however is still yet to
be discovered. In one of our cases (Case 9) clinical worsening
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Fig. 3. (Case 2) and (Case 4) A and B: T1-weighted coronal and axial MRI of the orbits, showing a high signal intensity lesion in the left orbital apex and
non-traumatic sub-periosteal orbital hemorrhage (red arrows). C and D: T1 and T2-weighted coronal MRI of the orbits showing the typical appearance of
an early subacute bleeding as rounded and well-circumscribed lesion (white arrow) in relation to the inferior and medial rectus muscles, where the belly of
the inferior rectus muscle is seen running along the superior medial aspect of the lesion (white arrow head).

Fig. 4. (Case 10) A: The clinical presentation of a 70-year-old lady with post-traumatic left eye protrusion and restricted motility with no diplopia,
headache or numbness. B and C: Axial left proptosis on T1 and T2-weighted MRI images highlighting the intraconal mass as a homogenous isointense
and hyper-intense lesion respectively. D: 6 weeks postoperative picture with resolved left proptosis. E: The corresponding histopathological appearance
of the excised mass showing typical hematic cyst fibrous wall with organized hemorrhage (Original magnification X100 Hematoxylin and Eosin). F: Higher
power of the fibrous wall with hemosiderin deposits (black arrows) (Original magnification X200 Hematoxylin and Eosin).

of the proptosis was noted after Botox injection, which has
not been reported before in the literature, but a more likely
explanation, would be the manipulation of the globe needed
to access the medial rectus muscle by forced abduction and
the use of a needle for injection that might have resulted in
further bleeding. In relation to the etiology, trauma did not
seem to be a major contributing factor in our series but
seemed to be associated with worse prognosis since both
our patients with documented history of trauma had signifi-
cant loss of vision (NLP in one case), RAPD and marked limi-
tation of motility. On the other hand, there is a well-known
relationship of hematic cyst with orbital floor fracture where
many studies documented hematic cysts development after
orbital fractures repair. Formation of these cyst around orbi-

tal implants have been noted and some were symptomatic 5
years after surgical repair.”""

Clinical features of hematic cysts in our cases were consis-
tent with what has been mentioned in the literature. As any
other space occupying lesion of the orbit hematic cysts has
the potential to present with proptosis, limitation of eye
movements, eyelid swelling and possibly vision changes.

Imaging has a major role in the diagnosis of hematic cysts.
Hematic cyst may be associated with other vascular lesion or
can mimic orbital varices particularly if the lesion is near the
orbital apex, which is in agreement with Amrith and his co-
authors who reported 3 cases of ‘‘spontaneous hematic
cysts.”” Their first case matched the definition of an unex-
pected hematic cyst, but the second occurred possibly in
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Fig. 5. (Case 11) A: A case with hematic cyst showing the fibrous component and area of cholesterol granuloma (Original magnification X100
Hematoxylin and Eosin). B: Higher power of the adjacent area of cholesterol granuloma and hemosiderin-laden macrophages (Original magnification
X200 Hematoxylin and Eosin). C: The area of cholesterol granuloma with hemosiderin deposits (Original magnification X400 Iron stain). D: The same area
of cholesterol granuloma with epithelioid cells and few giant cells (Original magnification X400 CDé8).

association with a vascular malformation. This can be differ-
entiated by the presence or absenceofan endothelial lining
in the wall."? In our series, we had 4 cases with an underlying
associated vascular malformation, however endothelial lining
was absent around the hemorrhage even in the case where a
pre-existing lymphangioma was detected. All our lesions
histopathologically have shown free hemorrhage with sur-
rounding reactive fibrosis similar to the so called: "sponta-
neous hematic cyst.”

MRI can indicate the sequence or timing of the evolution
of the hemorrhage, which can be divided into 5 stages
reflecting the steady breakdown of Blood.*'® McNabb
described in detail these 5 stages in a systematic review
where for example hyperacute bleeding in the lesion would
appear isointense both in T1-weighted and T2-weighted
images while, would appear isointense in the first and hyper
intense in the later if chronic.® This has been similarly
observed in some of our cases with an early hemorrhage
demonstrated in Fig. 3 as compared to Fig. 4 representing
the radiological indication of a chronic post-traumatic hemor-
rhage. A computerized tomography (CT) scan may show
homogenous or heterogeneous mass based on the stage of
blood but can be misdiagnosed as an undefined orbital mass,
thus limiting the diagnostic value of CT scan for cyst charac-
terization. In the 3 cases where CT was performed, one has
shown an anterior cystic component and a posteriorly located
solid part and the radiological diagnosis raised the possibility
of a vascular lesion-related hematic cyst (Case 6). However,
the pre-operative radiological impression in our case was still
suggestive of the proper diagnosis of hematic cyst and was
proven afterwards by tissue diagnosis. The evolution charac-
teristic signal intensity of the hemorrhage on T1 and T2 MRI

helps in identify blood filled lesion this character depends on
the stage.>®

Surgical removal of the cyst is successful in treating the
signs and symptoms of this lesion. All of our patients under-
went surgical excision and the surgical approach depends
mainly on the location whether intraconal or extraconal. Sur-
gery was described by other studies to be the mainstay of
management for hematic cysts and is beyond the scope of
this paper.’® Examination under the microscope reveals
homogenous debris with loss of endothelial lining.
Hemosiderin-laden macrophages with fine capillaries where
also evident. These findings are noted in other studies that
looked at the pathologic characteristics of hematic cysts with
the importance of differentiation from other orbital patholo-
gies."” The hemorrhage in the case with underlying lymphan-
gioma was not enclosed within an endothelial-lined space as
evidenced also by negative CD34 and was surrounded by
typical reactive fibrosis. Therefore, the lesion was not consid-
ered as a lymphangioma-related chocolate cyst. On the other
hand, orbital cholesterol granuloma pathogenesis has been
controversial and is less frequently associated with trauma
compared to other sites in the head and neck.'® Interestingly,
we have encountered this diagnosis in association with the
presence of hematic cysts in 2 cases, none of which had
any history of preceding trauma. However, this might sup-
port the hypothesis that these granulomas develop in rela-
tion to a non-absorbed hematoma.'’

In conclusion, spontaneous hematic cysts in the orbit
might be a challenging and often serious diagnosis especially
in the absence of an underlying alarming vascular lesion.
Trauma seems to negatively affect the outcome in some
cases with permanent visual loss even after successful surgi-
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cal excision of the hematic cyst. In other cases, pre-operative
motility disturbance and/or the eye deviation secondary to
the mass effect is likely to persist. Imaging plays an important
role in the diagnosis, which then can be confirmed
histopathologically. Development of cholesterol granuloma
in association with orbital hematic cyst is an interesting find-
ing that may be studied further.
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