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CASE REPORT

Adrenal cavernous hemangioma 
misdiagnosed as pheochromocytoma: a case 
report
Ting Huang*  , Qing Yang, Yang Hu and Hai‑Xiao Wu 

Abstract 

Background:  Adrenal hemangioma is a rare benign adrenal tumor that is usually misdiagnosed preoperatively. We 
here present a case of adrenal cavernous hemangioma that was successfully treated with retroperitoneal laparoscopic 
adrenalectomy.

Case presentation:  A 67-year-old man with dull right back pain attended our clinic for examination of a mass on 
the right adrenal gland for 1 week. Pheochromocytoma was considered according to the preoperative computed 
tomography angiography + computed tomography urography findings and was subsequently corrected to adrenal 
gland hemangioma according to postoperative pathological findings. The patient showed no recurrence of adrenal 
hemangioma during the 1-year follow-up period after surgery.

Conclusion:  Adrenal gland hemangioma is rare with a high rate of misdiagnosis, and it should be considered in 
imaging findings of adrenal tumors with typical hemangioma. Surgery is an effective treatment method.
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Background
Since the first case report of an adrenal hemangioma 
published by Johnson [1] in 1955, there have only been 
66 cases reported in the literature to date [2]. Adrenal 
hemangiomas can vary in size, but are usually greater 
than 5  cm in diameter. These benign masses are hardly 
ever symptomatic when small, and as the masses increase 
in size, abdominal or flank pain appear due to the 
mechanical mass effects on neighboring structures. Most 
of the reported cases were detected by accident during 
imaging examinations. They are mostly nonfunctioning 
tumors, and only 6 clinically functional adrenal heman-
giomas have been identified; 3 cases with hyperaldoster-
onism and the remaining three cases with subclinical 
Cushing’s syndrome [3–5]. However, some patients with 

adrenal hemangiomas present with spontaneous life-
threatening retroperitoneal hemorrhage [6, 7].

We present the case of an adrenal cavernous heman-
gioma (63  mm × 95  mm) preoperatively misdiagnosed 
as pheochromocytoma that was successfully treated by 
laparoscopic adrenalectomy.

We present the following case in accordance with the 
CARE reporting checklist (Additional file 1).

Case presentation
Chief complaints
On July 12, 2019, a 67-year-old male patient presented to 
the Affiliated Jinhua Hospital, Zhejiang University School 
of Medicine (Jinhua, China) because of occasional dull 
flank pain for 4 years and investigation of a mass on the 
right adrenal gland for 1 week.
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History of past illness
The patient had suffered from pulmonary nodules for 
more than 10  years and regular  reexamination of these 
nodules was performed every year.

Physical examination upon admission
The patient’s height and weight were 168 cm and 52.5 kg, 
respectively. There were no positive signs in the abdo-
men or a positive Murphy sign. He had no history of 
hypertension.

Laboratory examinations
No abnormal hormone levels were detected during endo-
crinological examinations, and routine blood  tests  were 
within normal limits (plasma renin 7.70  pg/ml, plasma 
aldosterone 16.4  ng/dl, plasma adrenaline 32  pg/ml, 
plasma noradrenaline 730 pg/ml).

Imaging examinations
Preoperative computed tomography angiography + com-
puted  tomography  urography (CTA + CTU)  showed 
a mass with a heterogeneous shadow (9.5 × 6.3  cm) in 
the right adrenal gland (Fig.  1). The mass was well-cir-
cumscribed, early peripheral enhancement was obvious 
in  the  arterial  phase (Fig.  2), with central progressive 
partial filling in the venous phase and in delayed imaging 
(Figs. 3, 4).

Final diagnosis
The patient was diagnosed with an adrenal tumor pre-
operatively and pheochromocytoma was considered. 

However, he was subsequently diagnosed with an adrenal 
cavernous hemangioma.

Treatment
Retroperitoneal laparoscopic adrenalectomy was per-
formed following the oral administration of Phenoxyben-
zanine Hydrochloride 10  mg  twice  a  day  for  one  week. 
Blood volume was fully expanded by fluid infusion two 
days before surgery to reduce intraoperative blood pres-
sure fluctuations. It took 145 min to complete the opera-
tion. Fluctuating or sometimes substantially elevated 

Fig. 1  Non-contrast-enhanced CT scan showing an encapsulated 
large right adrenal lesion with regular margins

Fig. 2  Contrast-enhanced CT images obtained in the arterial phase, 
3 min after iodinated contrast administration

Fig. 3  Images obtained 3 min after iodinated contrast administration
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catecholamine levels in the blood of pheochromocytoma 
patients can trigger severe cardiovascular complica-
tions such as TTS, heart failure, cerebral haemorrhage 
and sudden cardiac arrest [8] and secondary shock [9]; 
thus, perioperative monitoring is critical. In this case, 
the surgeon strictly followed the principle of “minimal 
touch” during the operation, and intraoperative anaes-
thetic monitoring showed that the tumour remained 
stable during intraoperative contact and tumour haemo-
dynamics. Therefore, the patient was not transferred to 
the ICU for advanced monitoring, but to a general ward 
with continuous post-operative monitoring of vital signs 
for 24 h. After determining that their vital signs were sta-
ble, the patient was monitored regularly and discharged 
6 days after surgery. The patient was discharged 6 d after 
surgery.

Pathological findings
Histopathologic analysis of the surgical specimen showed 
an adrenal hemangioma with extensive internal hemor-
rhage and necrosis (Fig. 5).

Outcome and follow‑up
CT was repeated regularly after surgery. No recurrence, 
metastasis or other complications were observed after 
1 year of follow-up.

Discussion
Adrenal hemangioma is a rare disease and is difficult 
to diagnose as no characteristic findings are detected 
in blood  tests or physical examination in most cases. 
Imaging examinations are important in the diagnosis of 
adrenal hemangiomas. Ultrasound examinations can 
be used as a screening tool, but these masses are easily 

misdiagnosed and the ability of ultrasound to identify 
adrenal hemangioma and adrenal injury is limited [10]. 
The hypointense signal can be seen as a streak or patch 
inside the lesions. The tumour’s solid component of 
adrenal hemangioma is composed of blood-filled sinu-
soidsm therefore, imaging manifestations of adrenal 
hemangioma are similar to that of hemangioma of the 
liver and spleen in either enhanced MRI or enhanced 
CT, MRI usually shows slightly hypointense signals on 
T1-weighted images and hypointensity on T2-weighted 
images,and there are two characteristic imaging features 
which may be useful in diagnosing this disease: hetero-
geneous density on plain scanning and early peripheral 
enhancement and central progressive partial filling. This 
Post-enhancement presentation is observed in most 
adrenal hemangiomas [11] and it is key to the diagnosis. 
However, Yamada et al. also reported a case that showed 
only thin marginal enhancement without centripetal 
enhancement [12]. The imaging features in our case were 
typical as described above; however, the diagnosis of 
adrenal hemangioma was not considered before surgery. 
The imaging features of adrenal hemangiomas should be 
distinguished from other adrenal lesions [13, 14]. Adrenal 
cortical adenomas are usually small with clear bounda-
ries, and CT scanning shows hypointense signals and 
marked enhancement in the arterial phase after contrast 
medium administration, but low signals in the venous 
phase. Pheochromocytomas are large lesions with an 
irregular shape and density, and on contrast-enhanced 
images sometimes show necrotic patches. Adrenal 
metastasis can be unilateral or bilateral, with hyperin-
tense signals and enhancement can be seen on contrast-
enhanced CT images. The primary malignancies in the 
cases where the adrenal metastasis were frequently origi-
nated from lung cancer, breast cancer and renal cancer 

Fig. 4  Images obtained 5 min after iodinated contrast administration

Fig. 5  Areas of hemorrhage and necrosis (H&E, ×40)



Page 4 of 5Huang et al. BMC Surg          (2021) 21:210 

[15]. Adrenal cortical carcinomas have boundaries and 
are irregular in shape, peripheral enhancement can be 
observed but no enhancement is seen in the center due to 
hemorrhage and necrosis, and hemorrhage, necrosis and 
calcification are common. Compared to CT, MRI has the 
advantage of multi-directional imaging and better reso-
lution of soft tissues, so it has an advantage over CT in 
determining the origin of tumours and is more valuable 
in the qualitative diagnosis of tumours. The typical MRI 
signal features of adenomas resemble the signal inten-
sity of the liver on T1WI and T2WI, with uniform signal 
intensity. The signal intensity of some tumors are slightly 
higher than that of the liver on T2WI, and a few tumors 
have signal intensity similar to that of fat. Adenomas and 
non-adenomas take on differed enhancement and clear-
ance trends at the enhanced MRI examination: adeno-
mas mostly present early, mild to moderate enhancement 
with a rapid clearance rate, while non-adenomas chiefly 
have early to middle, moderate to severe enhancement 
with a slow clearance rate. Metastatic tumors show a low 
signal intensity on T1WI and a medium one on T2WI, 
which is similar to the signal intensity of fat, with uneven 
signal intensity in most cases, and usually hemorrhage 
and necrosis areas inside. It has been revealed in stud-
ies that adrenal metastases have moderate or significant 
enhancement on enhanced scanning, some of which 
develop irregular thick ring enhancement [16].Further-
more, Faria et al. [17] concluded that magnetic resonance 
spectroscopy (MRS) is a valuable method for identify-
ing adrenal adenomas, pheochromocytomas, adrenal 
adenocarcinomas and metastases in 60 adrenal tumour 
cases. It is a pity that MRI was not performed in this case 
which may provide crucial clues for diagnosis. Along 
with its notable imaging differences, the adrenal gland 
is an endocrine organ, and the results of body fluid tests 
and symptoms associated with hormone secretion can 
aid the identification of adrenal tumour types. Adrenal 
adenomas may produce cortisol or aldosterone and may 
be associated with clinical symptoms such as centripetal 
obesity, moon-face, hirsutism and hypertension with low 
blood potassium. Pheochromocytomas are often char-
acterised by persistent or paroxysmal hypertension, pal-
pitations and chest pain. Typically, these symptoms are 
not treated with standard clinical care due to excessive 
catecholamine production associated with pheochromo-
cytomas. Measurement of plasma-free norepinephrine 
and m-adrenaline is the gold standard for the diagnosis 
of catecholamine hypersecretion [18, 19]. Furthermore, 
adrenocortical carcinomas may produce several different 
steroid hormones [20]. In retrospect, there were no sig-
nificant abnormalities found in the examined body fluid 
or symptoms associated with abnormal hormone secre-
tion in this case, the primarily imaging-based diagnosis 

of pheochromocytomas requires further investigation. 
When we consider the qualitative diagnosis of adrenal 
masses, we should make good use of available examina-
tions and make a comprehensive consideration as far as 
possible, especially when no characteristic findings are 
detected in blood  tests or imaging examinations. We 
reviewed the characteristic of adrenal hemangioma and 
hope to help clinicians avoid misdiagnosis.

There is no consensus on the management of adrenal 
hemangiomas. Surgical resection is required if the mass 
has endocrinological function or pressure-related symp-
toms appear in order to exclude malignant disease, or 
is complicated by spontaneous life-threatening hemor-
rhage. Khalid et al. [21] considered that adrenal inciden-
talomas larger than 6 cm in diameter should be removed 
due to the risk of adrenal cancer which is 35% to 98%. 
Agrusa et  al. [22] suggested that adrenal hemangiomas 
can be treated with conservative measures and peri-
odic follow-up if the tumor is smaller than 3.5 cm and is 
asymptomatic. In contrast, Wang et al. [23] indicated that 
adrenal hemangiomas should be resected when detected 
as the operation is safe and feasible and the capsule can 
be separated easily. Most adrenal hemangiomas can be 
managed with laparoscopic surgery; however, open sur-
gery may be considered if the tumor is too large or adren-
ocortical carcinoma is suspected. Laparoscopic adrenal 
tumour resection can be performed by either the trans-
peritoneal or retroperitoneal route. Both routes have 
their advantages and disadvantages. The choice of proce-
dure should be based on the patient’s condition, the size 
and location of the tumour and the surgeon’s practice. 
The advantages of the transperitoneal approach are the 
larger operating space and clear anatomical landmarks. 
At the same time, the retroperitoneal route, although 
narrower, allows direct access to the surgical target area. 
It also avoids interference from intraperitoneal organs 
like the gastrointestinal tract and is more familiar to 
urologists [24]. In a review of adrenal cavernous heman-
gioma, AGRUSA [25] found that only a low percentage 
of cases of adrenal hemangiomas receives a laparoscopic 
treatment, most cases receives a retroperitoneal treat-
ment. While it has become the mainstream procedure 
for adrenal tumours, tumour separation during lumpec-
tomies for large adrenal tumours have more significant 
space requirements. The transabdominal approach was 
chosen as it reduces the obstruction of the surgical field, 
lumpectomy interference, and speeds up the surgical 
process, thus facilitating a smooth operation.

Conclusion
Adrenal hemangiomas are benign nonendocrine lesions 
with complete capsules and are rarely recurrent or malig-
nant; thus, the prognosis of patients with these lesions is 
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satisfactory. Imaging examinations are valuable in preop-
erative diagnosis. Knowledge of these lesions can avoid 
misdiagnosis. Surgical resection is an effective treatment 
strategy.
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