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ABSTRACT    

Myelolipomas are described as small tumors, with some authors referring to 

sizes less than 4 cm in diameter. However, when greater than 10 cm, 

myelolipomas are labeled as giant tumors and thus, have a definite indication 

for surgical resection. Myelolipomas represent a small percentage of adrenal 

tumors. Giant myelolipomas are usually discovered incidentally during 

imaging studies performed for other conditions. They are often slow-growing 

and may reach sizes that significantly distort the anatomy of the affected area. 

Despite their large size, they are usually benign and do not spread to other parts 

of the body. Adrenal myelolipoma is a benign tumor with a scarce number of 

detailed cases reported in literature. It is frequently discovered by chance, 

covering a variety of differential diagnoses. Imaging techniques and 

histopathological examinations are of great importance in the differential 

diagnosis of adrenal gland lesions, including retroperitoneal lipoma and 

liposarcoma, adrenal myelolipoma, adrenal lymphoma, adrenal adenoma, 

adrenocortical carcinoma, pheochromocytoma or metastasis. We performed a 

comprehensive review on PubMed of all cases of giant adrenal myelolipoma 

reported in literature with more than 10 cm in diameter, in order to estimate the 

incidence, diagnosis and treatment of giant myelolipoma. So far, only 15 cases 

of truly giant adrenal myelolipoma have been reported between 1981 and 2023.   
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Introduction  

Adrenal myelolipoma is a benign, generally unilateral 

tumor, composed of mature adipose and hematopoietic tissue. 

They typically occur in the adrenal gland and can grow to 

significant sizes, sometimes weighing several kilograms [1]. 

This type of tumors was described for the first time in 

1905 by Gierke. In 1929, Oberling named this type of tumors 

“myelolipomas” because of its histological components:  

cortico-adrenal tissue, adipose tissue and multiple 

hematopoietic sites [2,3]. Literature review reports 420 cases 

between 1957-2017, with very few references on a 

comprehensive analysis of this incidentaloma [4]. 

Myelolipomas are described as small tumors, with some 

authors referring to sizes less than 4 cm in diameter, and others 

to 7 cm. However, when greater than 10 cm, myelolipomas 

are labeled as giant tumors and thus, have a solid indication 

for surgical resection. The largest myelolipoma reported so far 

was 31 cm x 24.5 cm x 11.5 cm, and weighted 6 kg. Most of 

cases reported in literature are small non-symptomatic 

myelolipoma, not bigger than 10 cm in diameter [5,6].  

Because the lack of symptoms, most of these tumors are 

incidentally detected. Adrenal myelolipoma is commonly 

found between the fifth and seventh decades [7]. 

The etiology of this type of tumor is not completely 

understood, however, several theories have been advanced. 

One of the most credited, cited by Meaglia and Schmidt, 

embraces the metaplasia of the reticuloendothelial cells in the 

adrenal capillaries in response to necrosis, infection, stress or 

long-term ACTH stimulation, as potential factors [8,9]. 

Due to their size and potential for symptoms, surgical 

removal is often recommended. The surgery can be 
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challenging due to the tumor's large size and its proximity 

to important structures like the kidneys, blood vessels, and 

other organs. However, with advancements in surgical 

techniques and preoperative imaging, successful removal 

is achievable in most cases [9,10]. 

The aim of this study has been to review all cases of 

giant adrenal myelolipoma reported in literature with more 

than 10 cm in diameter, in order to estimate the incidence 

of giant myelolipoma. Only few cases of truly giant adrenal 

myelolipoma (>10 cm diameter) have been reported. 

We performed a systematic review of all giant 

myelolipoma reported on PubMed between 1981-2023 and 

we found 15 cases of giant myelolipoma (>10 cm diameter), 

including one patient with giant myelolipoma found in on 

the surgery department of Brasov Emergency Clinical 

County Hospital (female, 53 years old). The female to male 

ratio of the 15 cases was 1.5:1 and the age range was 

between 26 to 72 years, with an average of 53 years. 

Discussions 

The real incidence of adrenal myelolipomas remains 

unknown. Prior to the widespread use of imaging 

techniques, the incidence was cited below 1%, mostly 

based on autopsy reports. Later studies, based on imaging 

techniques revealed a higher level, between 10-15% [11]. 

Furthermore, the type of imaging technique employed, has 

greatly influenced the diagnosis of this pathology. Moreover, 

their use is strongly intertwined. Ultrasound can differentiate 

between renal and adrenal tissue. A CT description of a well 

circumscribed round or elliptical hypodense, heterogenous 

mass is highly suggestive for a myelolipoma, while structural 

components can be better described based on MRI, with the 

latter being more expensive and time consuming. Because of 

the wide use of such diagnostic imaging methods, with CT 

being the most widespread technique to examine the adrenal 

glands, these tumors can be discovered incidentally, during 

routine checkups. Additional methods of distinguishing 

myelolipoma from other entities include the use of Tc-

albumin nanocolloid scintigraphy [12,13]. 

The hyperechoic mass detected by US and the 

hypodense, heterogenous retroperitoneal mass detected on 

abdominal CT were highly suggestive for myelolipoma, 

that usually presents with density <0 HU on non-contrast 

CT, due to its lipid content. In comparison, adrenocortical 

adenomas are typically smaller in size, well defined and 

homogenous in attenuation, with a density between 10-30 

HU. Adrenal metastasis, adrenocortical carcinomas, 

pheochromocytomas and lymphomas usually have 

densities greater than 10 HU. This diagnosis was later 

confirmed by the histopathological examination [14,15]. 

There are no general patterns in terms of a patient profile 

for myelolipomas. Literature review cites no gender 

prevalence and a growth rate <0.2 cm/year. It is difficult to 

estimate the actual growth rate in our patient because the 

lack of previous imaging studies. Literature review reports 

that tumor growth > 1 cm is associated with larger 

myelolipoma and hemorrhagic changes [16,17]. 

Adrenal myelolipoma is commonly found between the 

fifth and seventh decades, as in our patient. The indication 

for surgical resection is based on volume, compression, 

risk of rupture and hemorrhage. Thus, each patient must be 

individually assessed, especially since they can coexist 

with other endocrine or hematological disorders [18,19]. 

Although usually unilateral, when bilateral, the left 

myelolipomas tend to be greater than the ones on the right 

side, mainly due to anatomical space limitations [20,21]. 

When unilateral, literature review cites a greater incidence 

of right sided myelolipomas compared to left, as outlined 

in this patient’s case [2]. 

Myelolipomas are usually found in the adrenal gland, 

although pleural, lung, mediastinum, thoracic spine, iliac 

fossa, hepatic, splenic and, more often, presacral sites have 

also been cited in literature. This tumor is predominantly 

asymptomatic, but depending on the size, patients can 

experience abdominal or low back pain due to 

compression, or rupture with hemorrhagic shock [22]. 

Thus, imaging techniques are paramount for the diagnosis 

and follow-up of myelolipomas. Adrenal myelolipomas are 

generally non-functioning tumors. However, literature 

review reports 25 cases of hormone secreting 

myelolipomas. These tumors are described as intra or extra 

glandular. Following surgical removal such tumors 

generally do not reoccur [21]. 

An association between insulin resistance and adrenal 

incidentalomas has been established. However, the 

pathophysiological link between these two conditions 

remains incompletely characterized. Insulin resistance, 

hyperinsulinemia, and the anabolic effects on adrenal gland 

tissue, which have insulin and insulin-like growth factor-1 

receptors, offer possible pathophysiological links [23]. 

People with benign adrenal tumors are at higher risk for 

type 2 diabetes and high blood pressure than previously 

understood, according to new research from the University 

of Birmingham in the U.K. A, Mild autonomous cortisol 

secretion (MACS) is a regularly diagnosed 

cardiometabolic risk condition which predominantly 

affects women and warrants regular assessment for 

hypertension and type 2 diabetes [24].  In this context, it is 

more than explainable why diabetes induced by adrenal 

tumor activity can cause hypertension by affecting the 

peripheral arterial system [25]. 

Although CT and MRI examinations have been 

described as being a very sensitive, histopathological 

evaluation is compulsory for a definitive diagnosis [26]. 

Diagnostic and surgical management 

Similar to most myelolipomas cases, the main 

symptoms for which our patient presented to the hospital 

was moderate abdominal pain and discomfort, without any 
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other significant ones. Also, our patient presented 

intermittent, non-radiating right upper quadrant dull pain, 

5/10 in intensity, with occasional nausea and vomiting, 

without associated weight or appetite changes. The vital 

signs were within normal range and the patient was in no 

acute distress, presenting a soft distended abdomen, right 

upper quadrant tenderness without rebound or guarding 

and a large palpable tumor in the right abdomen [27,28]. 

All patients included in the study had a non-related 

medical history such as hypertension (only 6 patients) and 

type 2 diabetes (only 3 patients). Our patient medical 

history included stage 3 hypertension (diagnosed 7 years 

earlier), type 2 diabetes (diagnosed 8 years earlier) and 

chronic cholecystitis with lithiasis. Surgical history 

included traumatic leg amputations 2 years prior.  

The specific literature noted that for all the cases the 

main imagistic investigation was the contrast enhanced 

computed tomography (CT) scan, ultrasonography (US), 

and additionally Magnetic Resonance (MRI) being 

performed only in 2 cases [26]. 

Related to the diagnostic procedures, in 11 cases of 

myelolipoma, the CT scan revealed a right suprarenal mass 

in contact with the right hepatic lobe, inferior vena cava 

and dislodging the right kidney. In the other 4 cases the 

mass was situated in the left suprarenal gland. All studied 

patients had tumors with the maximum diameter greater 

than 10 cm. The maximum diameter varied between 10-31 

cm [29,30]. 

In our patient, the CT scan demonstrated a 25 cm x 17 

cm x 21 cm well-delimitated, heterogenic, non-iodophil 

retroperitoneal tumor (Figure 1) in close contact with the 

right hepatic lobe, inferior vena cava, ascendant and 

transverse colon. The right kidney was medially and 

inferiorly displaced by the tumor volume (approx. 0,9 

dm3).  

Because the CT investigation was sufficient for a 

comprehensive diagnosis, an additional MRI scan was not 

performed. All routine laboratory workup, including 

hormonal assessment, were within normal range, except a 

mild inflammatory syndrome (ESR: 26 mm/h) and 

hyperglycemia (Glucose: 126 mg/dl).   

It is well known that CT and MRI imaging techniques 

are of paramount importance in the differential diagnosis, 

yet US and nuclear medicine tests are commonly used for 

adrenal lesion assessment. Diagnosis confirmation requires 

histopathological examination. Depending on their 

biological behavior, adrenal gland lesions can be classified 

into malignant or benign. Incidentally discovered, 

adrenocortical adenoma is the most common lesion of the 

adrenal gland. It presents as a small, solid, well-defined 

lesion with hemorrhagic or cystic changes. 

Pheochromocytoma is typically larger than adenoma and 

usually symptomatic, presenting with new onset secondary 

malignant hypertension, flushing, hypermetabolism, 

hyperglycemia, hyperhidrosis, headache and palpitations. 

Adrenocortical carcinomas are typically large masses, with 

early detection due to their hormonally functional behavior 

such as Cushing syndrome, primary aldosteronism or 

abnormal sexuality. Primary or secondary adrenal 

lymphomas are large, malignant homogenous lesions 

presenting with adrenal insufficiency, fever, weight loss, 

night sweats [14,29-31]. 

 

Figure 1. Abdominal computed tomography scan 

demonstrating a 25 cm x 17 cm x 21 cm, mass in close 

contact with the right hepatic lobe, the inferior vena cava, 

the ascendant and transverse colon, and the diaphragm, and 

a medially and inferiorly displaced right kidney. 

The surgical intervention was planned based on tumor 

size and compression, given the risk of a spontaneous 

retroperitoneal hemorrhage following a potential tumor 

rupture and the proximity to the inferior vena cava. The CT 

scan revealed predominantly fatty regions interspersed 

with areas of higher attenuation. The tissue density varied 

between -70 Hounsfield (HU) and -30 HU. 

Because in the surgical hospital departments wound 

infection is one of the most common and dreaded 

complications, the colonization and contamination of the 

patient’ skin was controlled from the first moment. In this 

context, knowing the bacteriological status at admission 

ensures the distinction between the colonization and 

infection processes and could help to manage in an 

efficient way the fight against bacterial pathogen infections 

from the beginning [32]. 

Also, since the patient was admitted to hospital during the 

COVID-19 pandemic, an additional screening for SARS-

CoV-2 infection was performed to prevent future 

complications, predictable in such an epidemiological 

context and knowing the pathologic conditions of the patient, 

represented by hypertension and type 2 diabetes [33]. 
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The preferred surgical approach in most cases was open 

surgery [14], only one case was resolved by laparoscopic 

approach. In 12 cases, a medial subxiphoid-suprapubic 

incision was performed, and in 2 cases a Kocher incision 

was preferred. In our case a medial subxiphoid-pubic 

incision was performed (Figure 2).  

 

Figure 2. Intraoperative view of the tumor 

The surgical approach also included a retrograde 

cholecystectomy. The mass was dissected from the upper 

pole of the right kidney, the right hepatic lobe and the 

inferior vena cava. Gross examination revealed a thin 

encapsulated mass with firm, mixed consistency (Figure 3). 

 

Figure 3. Macroscopic structure of the specimen, 

presenting a thin capsule. 

The microscopic examination revealed in all cases 

cortico-adrenal and adipose tissue and multiple 

hematopoietic sites (Figure 4). The histological 

examination concluded adrenal myelolipoma. Also, the 

microscopic tumor examination of our patient revealed the 

same elements. 

All reported patients had an uneventful hospitalization 

with full recovery. 

 

Figure 4. Fig.4. Microscopic view; Hematoxylin and 

eosin stain of the resected tissue. A: Overview of the tumor 

(magnification x4). Mature adipose tissue, many 

capillaries and cortico-adrenal gland capsule. B: Overview 

(magnification x10): Mature adipose tissue and many 

hematopoietic sites. C: Detail (magnification x20): 

Hematopoietic site under the corticoadrenal capsule. D: 

Detail (magnification x40): Hematopoietic tissue with all 

blood forming cells. 

Conclusions 

Despite their benign biology, these tumors are difficult 

to diagnose as a result of a low threshold of suspicion. Our 

patient matched the literature suggested profile between 

the fifth and seventh decades of life, right side, well 

circumscribed hypodense, heterogenous, <0 HU, 

retroperitoneal mass, with nonspecific signs and symptoms 

[34,35]. 

The differential diagnosis should include retroperitoneal 

lipoma and liposarcoma, pheochromocytoma, adrenal 

lymphoma, adrenal adenoma and adrenocortical 

carcinoma, as well as metastasis and even mass-forming 

extramedullary hematopoiesis in patients with hematologic 

disorders [29,30].  

Advancements in medical imaging technology and 

increased awareness among healthcare providers may 

contribute to more accurate diagnosis and reporting of 

these rare tumors in the future. Collaborative efforts among 

medical professionals and researchers worldwide are 

essential for further understanding and addressing the 

challenges associated with giant myelolipomas [35,36]. 

Surgery for giant myelolipomas can be challenging due 

to their size and location, but with appropriate preoperative 

planning and surgical expertise, favorable outcomes can be 

achieved in many cases [10,37]. 
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