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Adrenal Myelolipoma: Diagnosis and Management
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ABSTRACT

Introduction: Adrenal myelolipomas are benign lesions that contain hematopoietic

and fatty elements. They are usually hormonally inactive and asymptomatic until they

reach large sizes.  With the routine use of cross-sectional imaging, these lesions are

now being discovered with increasing frequency. 

Materials and Methods: We performed a comprehensive review of the literature

using the PubMed database containing the key word adrenal myelolipoma.

Results: We identified 492 articles written from 1956 to 2006 and reviewed 93 in

detail including the authors' own experience. In this review, we highlighted the salient

diagnostic features of adrenal myelolipomas and offered a guide for management of

these benign lesions.

Conclusion: Adrenal myelolipomas may grow over time, but they can usually be

followed without surgical excision.  In some cases, very large myelolipomas can present

with pain and can be confused with necrotic adrenal carcinomas, thus necessitating

their surgical removal.  
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Introduction

Adrenal myelolipomas are rare benign tumors

composed of mature adipose and hematopoietic

tissue. In 1905, Gierke first described the

occurrence of a mass lesion in the adrenal glands

composed of mature fat and mixed myeloid and

erythroid cells.(1) They were subsequently termed

formations myelolipomatoses by Oberling in

1929.(2) Thought to arise from metaplasia of

undifferentiated stromal cells, these tumors used

to be discovered primarily at autopsy; however,

today they are typically incidental findings due to

the widespread use of ultrasonography,

computerized tomography (CT), and magnetic

resonance imaging (MRI). Although the true

incidence of these tumors is unknown, less than

100 cases have been described in the literature

and the incidence is estimated at 0.08% to

0.25%.(3,4) Myelolipomas account for

approximately 3 to 5% of all primary adrenal

tumors. They are usually noted in late adult life

with a mean age at presentation of 62 years in

one of the larger series.(5) Men and women

appear to be equally affected. 

These lesions are usually unilateral and

asymptomatic, although a number of bilateral

tumors have been described in the literature.(6)

Myelolipomas are often less than 4 cm in

diameter when discovered; however, they can

attain very large sizes.(7) The largest adrenal

myelolipoma reported in the literature weighed

5900 g.(8) After excision, they generally do not

recur, with recurrence-free survival rates of up to
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12 years being reported.(5) These tumors are

generally hormonally-inactive, although there are

case reports of their association with

overproduction of adrenal hormones.

Myelolipomas have been associated with

overproduction of dehydroepiandrosterone-

sulphate (DHEAS), congenital adrenal

hyperplasia caused by 21-hydroxylase deficiency,

congenital adrenal 17 α-hydroxylase deficiency,

Cushing disease, Conn syndrome, adrenal

insufficiency, and pheochromocytoma.(9,10) Some

of these tumors coexist with adrenal adenomas

which may in part account for the hormonal

activity. Among them, congenital adrenal

hyperplasia and Cushing syndrome appear to be

the two most common endocrine disorders

described. Overall, more than 25 cases of

endocrine dysfunction associated with

myelolipoma have been reported in the English

and Japanese literature.(11)

Diagnosis

Imaging. Most adrenal myelolipomas are

asymptomatic. Symptoms associated with large

myelolipomas are typically vague and include

back or abdominal pain. Ultrasonography, CT,

and MRI are effective in diagnosing adrenal

myelolipomas in more than 90% of cases, with CT

being the most sensitive diagnostic imaging

modality.(12,13) Myelolipomas appear as well-

delineated heterogeneous masses with low-density

mature fat (less than -30 Hounsfield Units [HU])

interspersed with more dense myeloid tissue

(Figure 1).(14) A fatty adrenal mass is virtually

diagnostic of myelolipoma, although other less

common adrenal tumors containing fat such as

teratoma, lipoma, and liposarcoma should be

considered. The differential diagnosis should also

include angiomyolipoma, although it is much

more common in the kidneys.  Although adrenal

adenomas may appear as low-density lesions

(with attenuation values less than 18 HU), they

are more dense and homogeneous than

myelolipomas. Myelolipomas often have a discrete

capsule, and the soft tissue component is

enhanced after the administration of intravenous

contrast, whereas liposarcomas generally exhibit

an infiltrative pattern with attenuation

coefficients up to +30 HU.(15) On ultrasonography,

myelolipomas appear as a well-defined tumor with

varying degrees of hyperechoic areas (fatty

tissue) and hypoechoic areas (myeloid tissue).(12)

Magnetic resonance imaging does not add

significantly to the tissue characterization of

these tumors; however, it can help in

distinguishing the origin of the tumor and

assessing tissues planes for surgical planning.

Magnetic resonance imaging shows that this

tumor has a signal intensity equal to

subcutaneous and retroperitoneal fat on all spin

echo pulse sequences.(16) The tumors are

generally large when they are discovered in part

due to the fact that they are asymptomatic until

they begin to cause compression of adjacent

structures. Calcification can be seen in up to 27%

of adrenal myelolipomas and is also a feature of

other benign lipomatous tumors of the adrenal

glands on imaging.(5)

Fine-Needle Aspiration. If the diagnosis of

adrenal myelolipoma cannot be made with

confidence using noninvasive imaging, fine-needle

aspiration (FNA) biopsy should be considered.(17-19)

Also in cases where expectant management is

being considered, FNA can definitively rule out

malignancy. The presence of mature adipocytes

and hematopoietic elements is diagnostic of

myelolipoma.(18,20) Approximately 15 case reports

have described cytological findings of this tumor

obtained by FNA.(21)

Management

The increasing number of incidentally

discovered adrenal myelolipomas raises the

question of appropriate treatment modalities

which include watchful waiting and surgical

removal. Small asymptomatic tumors less than 4

cm can be monitored expectantly since they pose

little risk of spontaneous rupture or bleeding. We
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FIG. 1. Abdominal CT scan in a 37-year-old woman who

presented to our department with vague right abdominal

discomfort of 4 weeks' duration. The large adrenal mass is

composed mostly of fat with well-defined borders.
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suggest that symptomatic tumors or

myelolipomas larger than 7 cm should be

removed since the risk of spontaneous rupture

with retroperitoneal hemorrhage is increased. In

addition, we believe bilateral myelolipomas should

be treated similarly to bilateral angiomyolipomas

of the kidney with removal of the larger, more

symptomatic mass and expectant management of

the smaller mass in order to avoid lifelong steroid

substitution. 

Observation. Most lesions found incidentally

that are homogenous on imaging and do not have

any malignant characteristics can be safely

followed with annual imaging.  Han and

colleagues reported on 16 adrenal myelolipomas

followed without surgical intervention for an

average of 3.2 years (range 0.3 to 10.8 years).

Thirteen patients remained asymptomatic and 2

experienced persistent vague abdominal

discomfort. A total of 13 tumors from 12 patients

were serially imaged, with tumor size increasing

in 6, decreasing in 2, and remaining unchanged

in 5.(22) These data suggest that at least half of

adrenal myelolipomas can be treated

conservatively. However, there are several

situations in which surgical removal of the tumor

may be warranted.  Symptomatic masses should

be removed since observation is doubtful to

relieve pain or discomfort associated with the

mass.  Additionally, myelolipomas have been

reported to grow significantly during observation

and there are a number of case reports of

spontaneous hemorrhage or bleeding with minor

trauma.(23-28)

Surgical Treatment. Although myelolipomas

are benign, their size and propensity to grow

often warrant surgical removal. Rare hormonally-

active tumors should also be excised. Smaller

tumors are amenable to laparoscopic resection;

however, large symptomatic tumors often warrant

wide operative exposure via a Chevron or

thoracoabdominal incision.  In some experienced

centers, even large tumors have been successfully

removed laparoscopically.(29) Gaining adequate

exposure is crucial in avoiding injury to the vena

cava on the right or the aorta on the left.

Myelolipomas are generally encapsulated and peel

off of surrounding structures. Gross anatomical

section typically shows sharply defined yellow

adipose tissue with varying amounts of red-brown

hematopoietic elements (Figure 2).(14)

Microscopic examination reveals scattered islands

of fat cells intermixed with hematopoietic stem

cells (Figure 3).(14) Although rare, areas of

hemorrhage and necrosis may be observed. A

difficult dissection should warn the surgeon of

the possibility of a malignancy such as a

liposarcoma, and frozen sections should be
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FIG. 3. Histological examination showed a typical

myelolipoma composed of a mixture of mature adipocytes

and hematopoietic elements (hematoxylin-eosin, × 200).

FIG. 2. The patient subsequently underwent a right

thoracoabdominal adrenalectomy. Gross anatomical section

showed an encapsulated tumor with sharply defined yellow

adipose tissue with varying amounts of red-brown

hematopoietic elements.
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obtained in order to ascertain whether adequate

margins are obtained.

Conclusion

Most myelolipomas are benign and clinically

silent tumors which can be definitively diagnosed

with cross-sectional imaging. There is an

increasing number of cases reporting the

association of myelolipoma with various

endocrine disorders which emphasizes the

importance of a thorough pre-operative workup.

Smaller, asymptomatic myelolipomas can be

observed expectantly with surgical resection

reserved for large or symptomatic tumors.
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