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Bilateral cavernous hemangiomas of the adrenal glands. Presentation and management of an unusual incidental
findings

BACKGROUND: Cavernous hemangiomas are rare tumors, mainly localized in the liver and skin, but also reported in the
cerebellum and eye fundus as a part of von Hippel Lindau Syndrome. Adrenal hemangiomas are less than 1% of all
the adrenal neoplasms and usually are reported as benign, non-functioning tumors, originating from the adrenal cortex
and surrounded by normal or hyperplastic adrenal tissue.
CASE REPORT: We report the case of patient with bilateral hemangiomas of the adrenal glands associated with a sub-
clinical hypercortisolism, incidentally detected during the pre-operative staging evaluation of a right colon cancer.
DISCUSSION: To the best of our knowledge, this is the third bilateral adrenal hemangioma ever reported case, the first
one treated with surgical resection (right adrenalectomy and surgical resection of the left adrenal mass, sparing the left
adrenal gland below). Pathogenesis, presentation and management of this rare neoplasm are here reviewed and discussed.
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Introduction

Cavernous hemangiomas are rare tumors, mainly local-
ized in the liver and skin, but also reported in the cere-

bellum and eye grounds as a part of von Hippel Lindau
Syndrome 1. 
To the best of our knowledge, there are less than 80
cases of adrenal cavernous hemangiomas reported in lit-
erature, just 2 bilateral cases, the last one reported in
1933 2,3.  
Adrenal hemangiomas have been reported as <1% of all
the adrenal neoplasms and the vast majority have been
described as benign, non-functioning tumors, originating
from the adrenal cortex and surrounded by normal or
hyperplastic adrenal tissue 4,5.
We report the case of patient with bilateral hemangiomas
of the adrenal glands associated with a subclinical hyper-
cortisolism, incidentally detected during the pre-opera-
tive staging evaluation of a right colon cancer.



Case Report

A 77-year-old man was admitted to our Department
complaining rectorrhagia, abdominal pain and weight
loss. His past medical history was consistent with hyper-
tension, benign prostatic hyperplasia and emphysema.
Physical examination revealed a palpable abdominal mass
localized in the right lower abdominal quadrant.
Chest and abdominal CT scan documented a neoplasm
in the cecum and a solid and well capsulated mass of
10 cm in the left adrenal gland with irregular enhance-
ment after intravenous contrast; another 3 cm solid mass
was documented in the upper side of right adrenal gland
(Fig. 1a); no other anomalies were documented in the
abdomen or chest. 
Colonscopy documented a neoplasm in the cecum and
the histological examination of the biopsy disclosed a
mucinous adenocarcinoma; laboratory tests including
hormonal evaluation documented a sub-clinical hyper-
cortisolism (lack of suppression of cortisol values at mid-
night with undetectable ACTH values). 
The patient underwent right hemicolectomy, right
adrenalectomy and surgical resection of the left adrenal
mass (Fig. 1b), sparing the left adrenal gland below. 
The histological examination of the colon was consistent
with an adenocarcinoma of the colon staged pT3 pN0,
G3 Stage II, Dukes B; macroscopic examination of the
adrenals revealed two masses, respectively of 4 and 10.2
cm in size, solid and capsulated with hemorrhagic areas
and necrosis, with the histological pattern of cavernous
hemangiomas, surrounded by adrenal nodular hyperpla-
sia. Microscopic evaluation disclosed multiple large blood
vessels filled with erythrocytes and blood clots. A fibrot-

ic capsule divided enlarged vascular vessels from sur-
rounding adrenal tissue; several hemosiderophages were
found in the stroma. Flattened endothelial cells were lin-
ing in the vascular spaces (Fig. 2). 
Further 5-FU based adjuvant therapy was recommend-
ed after the oncological consultation, with a 25% age-
related reduction of standard dose. Follow up has been
carried out with a total body CT scan at the end of
chemotherapy (six months after the surgical treatment)
and was negative for recurrences. 

Discussion

Adrenal hemangiomas have been reported as <1% of all
the adrenal neoplasms as benign, usually non-function-
ing tumors, originating from the adrenal cortex 4-5; the
size has been reported ranging between 2.5 and 25 cm
6-7, and patients’ age ranging between 25 and 79 years,
with a higher prevalence in women 1. In 1906 Terrier
and later Ellis in 1952, classified adrenal cysts in: para-
sitic cysts, retention or congenital glandular cysts, cystic
adenomas, endothelial cysts and pseudocysts. Endothelial
cysts were subdivided into angiomas and the far more
common lymphangiomas 8-9. Hemangiomas are classified
as cavernous, capillary, sclerosing or hemangiopericitoma
1,10. Most adrenal hemangiomas are cavernous, as Factor
VIII immuno-peroxidase stain demonstrates an endothe-
lial cell lining in the cavernous space 1.
We reported the third case of bilateral adrenal heman-
gioma, the first one treated with surgical resection. We
consider treating the patient with right adrenalectomy
and surgical removal of the left adrenal mass in order
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Fig. 1: A) Bilateral cavernous hemangiomas of the adrenal glands. The CT abdominal scan shows the two adrenal neoplasms (arrows); B) Left
adrenal mass, surgical specimen.



to stage the patient and define histology, suspecting
adrenal metastases. 
The surrounding adrenal tissue showed adrenal hyper-
plasia, however, the pathogenesis of these tumors is still
unclear. It could be hypothesized that a sub-clinical hor-
monal dysfunction (hypercortisolism) could have caused
an alteration in the blood supply and a consequent bilat-
eral adrenal hyperplasia leading to an hemangioma devel-
opment, otherwise an alteration in the blood supply due
to the presence of hemangiomas could have provoked
the adrenal hyperplasia. 
According to Willis, hemangiomas are congenital malfor-
mations originating from mesenchymal cells 11. Some
authors claim traumatic and hemorrhagic phenomena
inside cystic lesion, others claim hormonal dysfunction
which leads alteration in the normal blood supply. Johnson
postulated that the associated adrenal hyperplasia could be
related to an increased hemangiomatous blood supply 12-

13. Pignatelli described a case of non-functioning adrenal
cavernous hemangioma in a setting of congenital adrenal
hyperplasia due to 21-hydroxylase deficiency: according
with the author, the occurrence of hemangioma could be
a consequence of the cortisol deficit or a consequence of
the patient’s arterial hypertension 4.
Cavernous adrenal hemangiomas are usually non-func-
tioning; some patients may have non-specific symptoms
due to the mechanical/space–occupying effect of the
tumor or acute bleeding into the cystic tumor 14. There
are just three cases in literature of adrenal hemangiomas
associated with hormonal dysfunction: the first one sim-
ulating pheochromocytoma 15, another one associated
with mineralocorticoid excess 16, the last one with aldos-
terone and catecholamine hyper-secretion 17. 
Diagnostic evaluation is usually carried out with ultra-
sound, CT scan and MRI. The sonographic findings are

usually non-specific, including: well circumscribed mass
with heterogeneous echogenicity in the suprarenal region,
or irregular anechoic areas with hyperechoic septa 6. 
A consistent radiographic finding on plain radiography
or CT scan is the presence of phleboliths (smooth, cal-
cified bodies with lucent centres, irregular or star shaped)
which could be found in 27-64% of the cases, but could
also be observed in other adrenal diseases as carcinomas
or tubercular lesions, so are considered suggestive but
not pathognomonic of hemangiomas 18. 
CT scan shows an hypoattenuating mass with necrotic
areas, with enhancement of peripheral vascular lakes after
intravenous contrast 19. MRI has the best diagnostic
potential showing peripheral enhancement of the tumor;
the dynamic study and the delayed phase images show
spotty peripheral enhancement, which correlated with the
dilated vascular spaces.
Hyperintensity on T1-weighted images is believed to
represent focal hemorrhages in the tumor. T2-weight-
ed images can show hyperintensity due to central necro-
sis and hemorrhage, or hypointensity do to central
fibrosis 20. 
US biopsy is not clinically helpful and may cause bleed-
ing in a high vascular lesion 21. 
Management of adrenal hemangioma is surgical: resec-
tion is indicated for histological definition, for ruling out
possible malignancies (since an association with heman-
gioendotheliomas has been reported in the past) 5  and
for preventing bleeding, or spontaneous rupture 6,18. 
Johnson described the first surgical resection for an
adrenal hemangioma in 1955 13, and since then, the vast
majority of adrenal hemangiomas reported were treated
with open surgery. Nowadays laparoscopic and retroper-
ineoscopic removal of adrenal tumors are proposed as
standard procedure, and minimally invasive removals of
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Fig. 2: Histological findings. A) The lesion is composed of large-size vessels separated from the adrenal tissue by a fibrotic capsule (asterisk). Flattened
endothelial cells lining vascular spaces (two arrows). B) Some hemosiderophages in the stroma (arrows) (H&E stain, magnification a: 2.5x; b: 10x).



adrenal hemangiomas (up to 12 cm) has been report-
ed 22-23.
Management of adrenal masses incidentally detected is
still a clinical and surgical clue: morphological appear-
ance and past medical history should be consider, hor-
monal setting should be evaluated in order to differen-
tiate functioning and non-functioning tumors, and size
should be consider to stratified any risk of malignancies
or bleeding. According with the NIH Consensus
Conference Statement of 2002 adrenalectomy is indicat-
ed for incidentaloma that: a) are functioning, b) are larg-
er than 6 cm, and c) have images characteristics suspi-
cious for malingnacies. However, for lesions between 4
and 6 cm, and after exclusion of the reported criteria,
the optimal strategy remain controversial (observation vs
minimally invasive adrenalectomy) 24. Beside this, accord-
ing with a panel of experts appointed by the Italian
Association of Clinical Endocrinologist, surgery is rec-
ommended for adrenal masses causing hormonal excess,
otherwise suspicious for malignancy, but the threshold
size indicative for a malignant disease is unknown; more-
over there are insufficient evidences for or against surgery
in subclinical Cushing’s syndrome 25. 
Indeed the proposed algorithm for characterize adrenal
incidentalomas suggests to perform an hormonal and bio-
chemical evaluation, evaluate the clinical and past med-
ical history (for known malignancies) compare the inci-
dental finding with a previous imaging evidence (if avail-
able), evaluate the attenuation values of the mass (since
homogeneous mass with low attenuation value < 10 HU
are usually benign), and evaluate the CT washout, oth-
erwise MRI, PET and biopsy could be considered if the
lesion remains difficult to determinate 26. 
Beside this, the risk of bleeding related to size for an
adrenal hemangioma is not generally consider in inter-
national literature, and further studies are advocated in
order to help clinicians and surgeons in defining a com-
mon approach to these tumors. 

Conclusions

Presentation of this rare case report and literature review
has been herein discussed. Moreover, we would like to
encourage further studies aimed to define the patho-
genesis of these tumors and the pathological link with
the adrenal hyperplasia, which is commonly observed in
the surrounding adrenal tissue. 

Riassunto

INTRODUZIONE: Gli emangiomi cavernosi sono neofor-
mazioni rare, principalmente localizzate a livello del fega-
to e della cute, ovvero riportate a livello oculare o del
cervelletto in quanto parte della sindrome di von Hippel
Lindau. Gli emangiomi surrenalici rappresentano meno

dell’1% delle neoformazioni surrenaliche e generalmente
sono riportati come neoformazioni benigne, non funzio-
nanti, che originano dalla corteccia surrenalica e circon-
date da tessuto surrenalico normale o iperplastico. 
CASO CLINICO: Gli autori riportano il caso di un pazien-
te con un emangioma bilaterale delle ghiandole surrena-
liche associato a un ipercortisolismo sub-clinico, inci-
dentalmente diagnosticato durante la stadiazione pre-ope-
ratoria di un tumore del colon destro. 
DISCUSSIONE: Il caso riportato rappresenta il terzo caso
di emangioma surrenalico biletarale riportato in lettera-
tura, e il primo caso ad essere trattato con resezione chi-
rurgica (surrenalectomia destra e resezione della massa
surrenalica di sinistra con conservazione della surrenale
sottostante). La patogenesi, le modalità di presentazione
e il management di queste rare neoformazioni sono sta-
te affrontate e discusse. 

References

1. Salup R, Finegold D, Borochovitz D, Boehnke M, Poster M:
Cavernous hemangioma of the adrenal gland. J Urol, 1992; 147:110-12.

2. Payne JF: Vascular tumours of the liver, supra-renal capsules, and
other organs. Trans Path Soc London, 1869; 20:203.

3. Muller-Stühler M: Bilateral cavernous hemangioma of suprarenals.
Virchows. Arch f Path Anat, 1933; 290:177.

4. Pignatelli D, Vendeira P, Cabral AC: Adrenal incidentalomas:
adrenal hemnagioma in a patient with congenital adrenal hyperplasia.
South Med J, 1998; 91(8):775-79.

5. Nakagawa N, Takahashi M, Maeda K, Fujimura N: Case report:
Adrenal haemangioma coexisting with malignant hamangioendothe-
lioma. Clin Radiol, 1986; 37(1):97-99. 

6. Xu HX, Liu GJ: Huge cavernous hemangioma of the adrenal
gland: sonographic, computed tomographic, and magnetic resonance
imaging findings. J Ultrasound Med, 2003; 22(5):523-26.

7. Hisham AN, Samad SA, Sharifah NA: Huge adrenal heman-
gioma. Australas Radiol, 1998; 42:250-51.

8. Terrier F, Lecène P: Les grandes kystles de la capsule surrènale.
Rev Chir, 1906; 34:321.

9. Ellis FH, Dawe CJ, Clagett OT: Cysts of the adrenal glands.
Ann Surg, 1952; 136:217.

10. Sisson JA: General Pathology. Philadelphia: J.B. Lippincott Co.,
1974.

11. Willis RA: Pathology of Tumors. London, Butterworth, 1948; 115-18.

12. Weiss JM, Schulte JW: Adrenal hemangioma: A case report. J
Urol, 1966; 95:604-06.

13. Johnson CC, Jeppesen FB: Hemangioma of the adrenal. J Urol,
1955; 74:573-77.

14. Orringer RD, Lynch JA, McDermott WV: Cavernous heman-
gioma of the adrenal gland. J Surg Oncol, 1983; 22:106-08.

15. Pallotti S, Prete R, Bassi G, Re P, Maj L: Angioma surrenali-
co simulante un feocromocitoma. Minerva Urol Nefrolm, 1994;
46:171-74.

L. Lorenzon, et. al.

696 Ann. Ital. Chir., 84, 6, 2013



16. Stumvoll M, Fritsche A, Wehrmann M, Dammann F, Becker
HD, Eggstein M: A functioning adrenocortical hemangioma. J Urol,
1996; 88(1):40-2. 

17. Meng AC, Loh HL, Shum CF, Yip SK: A case of adrenal cav-
ernous hemangioma presenting with progressive enlargement and appar-
ent hormonal hypersecretion. Endoc Practm, 2008; 14(1):104-08.

18. Piazza P, Lutman M: Angioma surrenalico. Diagnosi con tomo-
grafia computerizzata e risonanza magnetica. Radiol Med, 1994;
87:359-61.  

19. Otal P, Escourrou G, Mazerolles C, Janne d’Othee B, Mezghani
s, Musso S, Colombier D, Rousseau H, Joffre F: Imaging features
of uncommon adrenal masses with histopathologic correlation.
Radiographics, 1999; 19(3):569-81.

20. Yamada T, Ishibashi T, Saito H, Majima K, Tsuda M,
Takahashi S, Moriya T: Two cases of adrenal hemangioma: CT and
MRI findings with pathological correlations. Radiat Med, 2002.

21. Boraschi P, Campatelli A, Di Vito A, Perri G: Hemorrhage in
cavernous hemangioma of the adrenal gland: US, CT and MRI appear-
ances with pathologic correlation. Eur J Radiol, 1995; 21:41-43.

22. Yagisawa T, Amano H, Ito F, Horita S, Yamaguchi Y, Toma
H: Adrenal hemangioma removed by a retroperineoscopic procedure.
Int J Urol, 2001; 8:457-58.

23. Telem DA, Scott QN, Chin EH, et al.: Laparoscopic resection
of giant adrenal cavernous hemangioma. JSLS, 2009; 13:260-62.

24. NIH state-of-the-science statement on management of the clinical-
ly inapparent adrenal mass (“incidentaloma”). NIH Consensus State
and Science Statements, 2002; 19(2):1-25. 

25. Terzolo M, Stigliano A, Chiodini I, Loli P, Furlani L, Arnaldi
G, Reimondo G, Pia A, Toscano V,  Zini M, Borretta G, Papini
E, Garofalo P, Allolio B, Dupas B, Mantero F, Tabarin A: AME
Position Statement on adrenal incidentaloma. Eur J Endocrinol, 2011;
164:851-70.

26. Boland GWL: Adrenal imaging: why, when, what and how? Part
3. The algorithmic approach to definitive characterization of the adren-
al incidentaloma. Am J Roentgenol, 2011; 196:W109-W111.

Ann. Ital. Chir., 84, 6, 2013 697

Bilateral cavernous hemangiomas of the adrenal glands. Presentation and management of an unusual incidental finding




