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INTRODUCTION: Cavernous hemangiomas of the adrenal gland are rare. We report a case of a cavernous
hemangioma of the adrenal gland presenting as an adrenal incidentaloma suspicious for adrenal cortical
carcinoma (ACC).
PRESENTATION OF CASE: A 78 year old woman was admitted after a fall. Abdominal computed tomo-
graphy revealed a large right adrenal lesion with features suspicious for adrenal cortical carcinoma
(5.4 cm x 3.3 cm, unilateral, tumor calcifications, average Hounsfield units 55). The tumor was removed
intact by a laparoscopic approach and pathology revealed a cavernous hemangioma of the adrenal gland.
DISCUSSION: Adrenal incidentalomas are found in up to 10% of patients undergoing abdominal imaging.
Differential diagnosis includes both benign and malignant lesions. Guidelines for removal of adrenal
incidentalomas recommend surgery based on functional status, size, and presence of concerning features
on diagnostic imaging. Cavernous hemangiomas are rare, benign vascular malformations which can be
challenging to distinguish pre-operatively from malignant lesions such as ACC.
CONCLUSION: Cavernous hemangiomas of the adrenal gland are exceedingly rare. These benign tumors
have imaging features which may be suggestive of adrenal cortical carcinoma. The treatment of choice
is surgical excision due the difficulty of excluding malignancy.

© 2013 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. All rights reserved.
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1. Introduction

Cavernous hemangiomas of the adrenal gland are rare benign
tumors. Pathologically they are characterized by dilated vascular
spaces with an endothelial lining showing areas of degeneration.!
We report a case of a cavernous hemangioma of the adrenal gland.
It presented as an adrenal incidentaloma suspicious for adrenal
cortical carcinoma (ACC). We review the literature on cavernous
hemangiomas of the adrenal gland, focusing on the clinical pre-
sentation, imaging features and pathology of these lesions. We also
highlight the challenges in distinguishing cavernous hemangiomas
from ACC.

2. Presentation of case

A 78 female was admitted to hospital after falling down a flight
of stairs. On presentation she had a slightly decreased Glasgow
Coma Scale at 14, left sided facial droop and a blood pressure of
220/110 mmHg. She was taking no medications and a computed
tomography (CT) scan of her head was normal. An X-ray of her
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right wrist showed an undisplaced distal radial fracture and a CXR
revealed multiple rib fractures.

She was admitted to hospital and received treatment for her
orthopedic injuries. During the admission she was found to have
hyponatremia which resolved with treatment and recurrent falls.
Six days after her admission she complained of chest and abdomi-
nal pain. This led to investigations including a CT scan of her chest
and abdomen. In addition to her known rib fractures, she was found
to have a large right adrenal lesion (5.4 cm x 3.3 cm) with areas of
dystrophic calcification. This mass was well circumscribed with no
apparent areas of invasion. There was no evidence of active bleed-
ing or thrombus. The left adrenal was normal in appearance (Fig. 1a
and b).

The patient exhibited non-specific signs and symptoms includ-
ing hypertension, weakness and osteopenia. She did not have
clinical features overtly suggestive of a functioning adrenal tumor.

Functionality of the tumor was explored with a series of lab-
oratory investigations (Table 1). An aldosterone secreting tumor
was ruled out due to normal potassium and lack of hypertension.
The diagnosis of pheochromocytoma was excluded due to nor-
mal levels of urinary catecholamines on 24 h collection. The low
dose dexamethasone suppression test resulted in a mildly elevated
cortisol, raising the possibility of sub-clinical Cushing’s syndrome.
Imaging characteristics were suspicious for ACC as the tumor was
large (5.4 cm x 3.3 cm), unilateral, contained dystrophic calcifica-
tions, and had high density (HU 55). There was no overt evidence
of invasion. The patient was then offered resection due diagnos-
tic uncertainty and the possibility of malignancy. The tumor was
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Fig. 1. (a) Large right adrenal lesion (5.4 cm x 3.3 cm) containing regions of dys-
trophic calcification but well circumscribed with no obvious areas of invasion (a)
axial and (b) sagittal. (b) Large right adrenal lesion (5.4cm x 3.3 cm) containing
regions of dystrophic calcification but well circumscribed with no obvious areas
of invasion (a) axial and (b) sagittal.

approached laparoscopically via the transperitoneal approach, with
a plan to convert to conventional, open surgery if any evidence
of invasion was found. The decision with regard to approach to
surgery is addressed in the discussion. The tumor was removed
intact (Fig. 2), measuring almost 6 cm and was heterogeneous with

Table 1

Test Patient value

1.4 wmol/d

Normal range

0.8-3.1 wmol/d

24 h urinary
normetanephrine

24 h urinary
metanephrine

24 h urinary
epinephrine

24 h Urinary
cortisol

Early morning
serum cortisol
(03:00)

Cortisol 1 mg
overnight
dexamethasone
suppression test

Potassium

0.3 wmol/d 0.2-0.9 wmol/d

59 pmol/L 55-601 pmol/L
102.9 nmol/d 25-220nmol/d

650 nmol/L 275-555 nmol/L

90 nmol/L <80-140 nmol/L

4.2 mmol/L 3.3-5.1 mmol/L

DL "
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Fig. 2. Resected adrenal gland showing a smooth surface and on sectioning an ill
defined markedly congested lesion within which were isolated cystic spaces.

multiple intratumoral cavities. The pathology showed a benign,
well-encapsulated adrenal cavernous hemangioma (Fig. 3).

In follow up at three months after her operation, the patient is
doing very well. Her incisions are healed with no evidence of her-
niation. No biochemical or radiographic follow up was conducted
due to the benign pathology.

3. Discussion

Adrenal incidentalomas are adrenal tumors, greater than 1 cm,
identified on imaging performed for other indications.?2 Such
lesions are found in up to 10% of patients undergoing abdomi-
nal imaging, leading to the growing problem of how these lesions
should be further investigated and managed.?> Guidelines have
been developed to aid clinicians and patients in determining which
incidental adrenal masses should be excised. These guidelines
incorporate lesion size, functional status and imaging features.
Resection is generally advocated for all functioning lesions, as well
as those with features suggestive of malignancy. These features
include size over 4 cm (with thresholds ranging from 2.5 to 6 cm),

Fig. 3. Thick walled, large interconnecting vascular channels filled with blood are
present adjacent to the adrenal cortex. H&E 100x.
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density >20 HU, heterogeneity, delayed washout on enhanced CT
images, or growth during observation.2

While 80% of adrenal incidentalomas are adrenal adenomas
(70% of which are non-functional), the differential diagnosis of
the incidental adrenal mass is broad. Other possible patholo-
gies include malignant lesions such as adrenal cortical carcinoma
(5%) and metastatic cancer from an extra-adrenal primary (2%),
pheochromocytoma (5%), and benign lesions including adrenal
cyst, myelolipoma, hematoma, ganglioneuroma or cavernous
hemangioma.?

Cavernous hemangiomas of the adrenal are rare. Since the
first cavernous hemangioma of the adrenal gland was surgically
removed in 1955, only 58 further cases have appeared in the med-
ical literature, to our knowledge.* Of these, 55 were nonfunctional
with two showing mineralcorticoid excess and one demonstrat-
ing glucocorticoid excess.* Cavernous hemangiomas of the adrenal
gland tend to be identified incidentally.!> There have also been rare
cases of consumptive coagulopathy or hypovolemic shock due to
hemorrhage leading to the diagnosis.5”

While ultrasonography is generally not helpful in differentiating
cavernous hemangiomas from other adrenal lesions, other imag-
ing modalities are felt to be contributory.!” Adrenal hemangiomas
tend to be heterogeneous, hypodense lesions with a high-density
rim of tissue at the periphery of the lesion on enhanced CT.!7 Char-
acteristic calcifications have also been reported in 28-87% of cases.!
These represent phleboliths within the dilated vascular spaces of
the lesion, and have been described as either speckled throughout
the lesion or centrally located with an irregular, stellate branch-
ing pattern.!”> Cavernous hemangiomas may also have peripheral
crescentic calcifications.? Although the irregular stellate pattern
of calcifications is often discussed in a manner that hints at it
being pathognomonic of adrenal cavernous hemangioma, calcifi-
cations lack specificity as are also seen in a variety of other adrenal
lesions including ACC, hemorrhage, tuberculosis, neuroblastoma
and have been reported in metastatic melanoma.!%? Also, like
ACC, cavernous hemangiomas tend to exhibit delayed washout of
contrast on enhanced CT scans.” The appearance on magnetic reso-
nance imaging is that of a hypointense, heterogeneous lesion with
a slightly hyperintense center on T1 images, and a high intensity
peripheral rim on T2 images.®”

On pathologic analysis, adrenal cavernous hemangiomas
involve the adrenal cortex and consist of multiple dilated vas-
cular channels lined by a single layer of vascular endothelium
surrounded by a collagenous wall.>” Like their more common
counterparts in the liver and skin, they generally contain areas
of hemorrhage, necrosis, degeneration and calcification.” The size
of these lesions is variable, with many reported over 10cm in
size.5 The weight range of surgically excised specimens in the
literature is from 140 to 5000g.° They tend to be unilateral,
with only two cases of bilateral cavernous hemangiomas of the
adrenal gland found on our search of the literature.” While the
etiology of these lesions is not known, they are thought to arise
from the endothelial cells lining blood vessels. They are felt to
be congenital with a natural history of enlargement over time
due to vascular ectasia.!”” Interestingly, there is some specula-
tion that adrenal cavernous hemangioma are much more common
than reported, but that they are misdiagnosed as (1) necrotic,
nonfunctioning ACC on pathologic analysis due to inadequate
assessment of the subcapsular area or (2) adrenal cysts due to
loss of architecture from extensive necrosis and hemorrhage®1°,
There has also been one reported case of coexisting malignant
hemangioendothelioma.”

While laparoscopic adrenalectomy is considered a safe and
effective approach for removal of benign lesions, controversy
exists regarding minimally invasive resection in cases of suspected
malignancy.? The appropriateness of a laparoscopic approach in

cases of possible malignancy continues to be a subject of debate in
the surgical community.!! While some retrospective studies have
shown no difference in recurrence rate, time to recurrence, or over-
all survival between laparoscopic and open approaches to ACC,'2-14
others have found laparoscopic adrenalectomy to be associated
with higher rates of peritoneal carcinomatosis, increased recur-
rence rates, incompleteness of resection and lowered overall
survival.!>'6 In this case, the laparoscopic approach was under-
taken after significant consideration. The laparoscopic approach
was felt to be reasonable due to (1) the lack of invasion on pre-
operative imaging, and (2) the current state of equipoise in the
literature with regard to laparoscopic versus open surgery in cases
of suspected, but unproven, malignancy. Conversion to a conven-
tional open surgery via an anterior approach was planned should
invasion or confined malignancy be suspected during surgery. A
posterior approach to resection was not considered because of con-
cern that the patient may require open adrenalectomy with en bloc
resection of involved structures should invasion be found. While
the size of this lesion was only 5cm, giant (>10cm) cavernous
hemangiomas of the adrenal gland have also been successfully
resected using a laparoscopic approach, so size alone was not felt
to be a factor in deciding between a laparoscopic or open surgery.’

4. Conclusion

Cavernous hemangiomas of the adrenal gland are rare. While
there are certain features suggestive of the diagnosis, they fall
short of being diagnostic. This lack of specificity in pre-operative
studies often prevents a conclusive exclusion of malignancy from
the differential diagnosis.!” The reported coexistence of cavernous
adrenal hemangioma with malignant adrenal hemangioendothe-
lioma further urges surgical resection even when the diagnosis
of cavernous hemangioma is made. While in this case it was felt
that a laparoscopic approach in experienced hands was a safe and
effective option, with immediate conversion to an open approach
should invasion become evident, we suggest individualizing the
decision based on patient factors, tumor factors, and the experience
of the operator. Caution should always be taken when embarking
on a laparoscopic approach in the face of possible ACC, with a low
threshold for conversion.
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