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Objectives: To present our center’s experience in the man-
agement of adrenal myelolipoma in the context of shifting 
from the open to the laparoscopic adrenalectomy approach. 
Materials and Methods: A retrospective search of our cen-
ter’s records was done for  reported cases of adrenal myelo-
lipoma during the period July 2001–June 2016. All the cases 
with histopathologically-documented adrenal myelolipoma 
diagnosis were included. Relevant demographic and clinical 
variables were studied with a comparison between the open 
and laparoscopic approaches. Results: Of more than 82,000 
urological surgeries, 238 adrenalectomies were done with 
only 22 cases of myelolipoma that had a mean age and body 
mass index of 52.4 ± 10.3 years and 30.23 kg/m2, respec-
tively. The main clinical presentation was accidental discov-
ery. The largest dimension of tumors varied from  6 to  16 cm. 
Computed tomography described a characteristic picture 
of hypodense heterogeneous adrenal tumors in all cases, 
while magnetic resonance imaging was indicated for malig-
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Introduction

Adrenal tumors are rare entities that have an inci-
dence of 1.4–9% at autopsy and 0.6–1.3% on abdominal 
computed tomography (CT) studies [1]. However, even 
though they represent a small proportion of urological 
tumors, this is enough to potentiate the non-familiar state 
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nancy suspicion in only 5 cases. Adrenal tumor markers were 
normal in all cases. Open and transperitoneal laparoscopic 
adrenalectomies were used in 14 and 8 cases, respectively. 
The latter approach was insignificantly advantageous in the 
need for blood transfusion, postoperative pain degree, need 
for analgesia, and hospital stay duration (p = 0.22). Histo-
pathological examination revealed benign adipose tissue 
and myeloid cells and confirmed the diagnosis of adrenal 
myelolipoma in all cases. Conclusions: Adrenal myelolipoma 
is a rare non-functioning benign tumor. Laparoscopic exci-
sion seems to be a promising alternative approach to the 
traditional open adrenalectomy, even in the context of large 
tumors and obesity.

http://dx.doi.org/10.1159%2F000499254
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among most urologists, in spite of their efficiency in  
retroperitoneal surgeries [2]. Following the increased use 
of imaging modalities such as ultrasonography, CT, and 
magnetic resonance imaging (MRI) in medical practice, 
the incidence of unexpected pathological masses has in-
creased. An adrenal mass is one of the most commonly 
unexpected imaging-diagnosed masses. The term “in-
cidental adrenal mass” or “adrenal incidentaloma” was 
designated [1]. Adrenal tumors can be classified into cor-
tical tumors such as adenoma, carcinoma, and hyperpla-
sia, and medullary tumors such as pheochromocytoma, 
neuroblastoma, and other very rare masses including my-
elolipoma, which is a contributing tumor to adrenal inci-
dentaloma as its common clinical presentation [3]. The 
term “myelolipoma” was coined by Oberling in 1929 
after it was first described in the literature by Giercke in 
1905 [4]. Adrenal myelolipoma is composed of mature 
adipose tissues and hematopoietic cells. Its incidence 
jumped from 0.08–0.2% to 10–15% of all adrenal tumors 
in the last 2 decades. However, its etiology is still un-
known [5]. As commonly being an asymptomatic tumor 
with accidental discovery and markedly variable sizes, 
few cases have been reported with biochemical functions 
[6]. It has been commonly reported in case reports, with 
a limited number of case series published in the last 2 
decades [7–9]. The  study of adrenal myelolipoma is still 
interesting in regards to the increasing incidence, etiol-
ogy, and treatment approaches. Here, we represent our 

center’s experience with adrenal myelolipoma in the con-
text of a relatively large case series of this rare tumor and 
the shift of treatment from traditional open adrenalec-
tomy (OA) to laparoscopic adrenalectomy (LA).

Materials and Methods

A retrospective search of the patients’ records (manual and 
electronic files) in our hospital was done for cases of adrenalec-
tomy for adrenal myelolipoma in the period July 2001–June 2016. 
In this study, we included only patients who had adrenal myeloli-
poma documented by histopathological diagnosis. Cases without 
histopathological diagnosis or those cases which were managed 
conservatively were excluded. Each involved case was studied for 
the demographic variables (age and gender) and clinical variables 
including clinical presentation, diagnostic methods, management 
approaches (OA or LA), indications for surgery, complications, 
and final outcomes.

A comparison was done between the OA and LA approaches 
for myelolipoma. Tumor size, operative time, intraoperative com-
plications, blood transfusion, wounds, needs for analgesia, and the 
duration of hospitalization were compared.

Results

Of more than 82,000 urological procedures and inter-
ventions that were done in our hospital during the pe-
riod July 2001–June 2016, 238 cases (0.29%) of adrenal 
tumors were operated on including 22 cases of adrenal 
myelolipoma representing 0.026% of the total urologi-
cal procedures and 9.24% of all the adrenal tumor pro-
cedures.

Demographic data are presented in table 1. Patients’ 
mean age was 52.4 ± 10.3 years. Clinical presentations 
included dull aching loin pain in 8 cases, accidental dis-
covery in 12 cases, and co-existing hypertension in 2 
cases. Most of the patients were obese with a mean body 
mass index of 30.23 kg/m2.

Laboratory work-up included tests of urinary amphet-
amines, vanillylmandelic acid, and serum cortisol levels 
and were within normal values in all cases. Other routine 
and surgical fitness work-up tests were unremarkable or 
irrelevant to the tumors.

Basic imaging investigations including abdominal ul-
trasonography and abdominal radiographs were done for 
all patients. Enhanced CT was done in the 22 cases and 
described a well-demarcated mass with heterogeneous 
appearance (fig. 1). Dimensions of the masses were 
larger than 6 cm (table 1). The Hounsfield unit (HU) was 
≤ -15. Indication of MRI in 5 patients was the exclusion 

Fig. 1. Abdominal CT (axial cut): Large right adrenal mass with 
more or less heterogeneous low-attenuated or hypodense appear-
ance and well-demarcated borders from the surroundings.



Curr Urol 2020;14:85–91A Case Series of Adrenal Myelolipoma 87

Table 1. Demographic and clinical characteristics of the patients with adrenal myelolipoma

Patienta

  1
  2
  3
  4
  5
  6
  7
  8
  9
10
11
12
13
14
15
16
17
18
19
20
21
22

BMI = Body mass index; NA = no available data; aPatients were ordered in a chronological manner.

Age, year Gender Complaint BMI, kg/m2 Blood pressure Imaging HU value Mass dimensions, cm

56
48
68
55
62
47
40
63
53
44
33
59
46
66
45
73
58
49
57
38
45
47

male
female
female
male
female
female
male
female
male
female
female
female
female
male
female
female
male
female
male
male
male
female

accidental discovery
loin pain
hypertension
loin pain
accidental discovery
accidental discovery
loin pain
accidental discovery
hypertension 
accidental discovery
loin pain
accidental discovery
abdominal pain
loin pain
accidental discovery
loin pain
accidental discovery
accidental discovery 
accidental discovery
loin pain
accidental discovery
loin pain

29.39
27.44
33.60
NA
29.41
30.85
26.64
29.33
34.42
30.45
37.37
31.64
NA
30.80
29.64
25.71
22.84
31.22
27.72
32.80
34.64
28.60

normal
normal
high, mild
normal
normal
normal
normal
normal
high, mild
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT 
CT
CT, MRI
CT, MRI
CT
CT, MRI
CT, MRI
CT, MRI
CT

-30 to -40 
-20 to -50
-15 to -35
NA
-25 to -40
-20 to -30
-15 to -35
-25 to -50
-30 to -40
-25 to -35
-20 to -35
-30 to -40
-25 to -40
-20 to -45
-20 to -35
-15 to -52
-20 to -45
-18 to -35
-25 to -45
-20 to -40
-20 to -30
-15 to -30

10 × 9 × 7.4
12 × 10 × 8.5
  6 × 6 × 5
  8 × 7 × 5.5
11.5 × 9.5 × 6.8
  7.6 × 7 × 5
  9 × 8.8 × 7.3
14 × 12 × 11.5
  8.5 × 6.6 × 5.5
15 × 13 × 11.7
13 × 11 × 9.6
  8.5 × 5.5 × 5
  9.5 × 7.8 × 6
  8 × 7 × 7
10 × 9 × 8
  7.8 × 6.5 × 5
  6.8 × 6.5 × 4
  7.5 × 7 × 5
  9 × 8.5 × 7.6
  8 × 6 × 4
16 × 14 × 8
12 × 12 × 10.5

Table 2. Operative, perioperative, and postoperative findings for adrenal myelolipoma

Patienta

  1
  2
  3
  4
  5
  6
  7
  8
  9
10
11
12
13
14
15
16
17
18
19
20
21
22

NA = No available data; aPatients were listed and ordered in a chronological manner.

Operative  
technique

Skin incision, approach Intraoperative difficulties Blood 
transfusion, bags

Operative 
time, minutes

Hospital
stay, day

open
open 
open
open
open
open
open
open
open
open
open
laparoscopic
laparoscopic
laparoscopic
laparoscopic
laparoscopic
laparoscopic
open
open
laparoscopic
laparoscopic
open

thoracolumbar
subcostal, transperitoneal
thoracolumbar
subcostal, transperitoneal
subcostal, transperitoneal
thoracolumbar 
thoracolumbar
thoracolumbar
subcostal, transperitoneal
thoracolumbar
subcostal, transperitoneal
5 ports
5 ports
5 ports 
5 ports
5 ports
5 ports
subcostal, transperitoneal
subcostal, transperitoneal
5 ports 
5 ports
subcostal, transperitoneal

major surgery
hemorrhage, lumbar vein
major surgery
major surgery
major surgery 
hemorrhage, splenic
major surgery 
major surgery
major surgery
major surgery
major surgery 
challenges of first case
none
none
circumcaval dissection
circumcaval dissection
none
none
none
sub-hepatic dissection
sub-hepatic dissection
none

2
3
2
2
2
2
2
1
2
2
1
1
none
none
2
1
none
2
2
1
none
2

220
200
210
185
225
210
200
180
170
205
175
220
210
180
225
230
190
190
180
120
225
210

7 
8 
8 
9 
6 
7 
NA
6
7
9
6
4
4
4
5
5
3
7
8
4
3
7

Convalescence

uneventful
uneventful 
uneventful
uneventful
intestinal obstruction
uneventful
uneventful
uneventful
wound infection
uneventful
uneventful
uneventful
uneventful
uneventful 
uneventful 
uneventful
uneventful
uneventful
intestinal obstruction
uneventful 
uneventful 
uneventful
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Fig. 2. Intraoperative laparoscopic anatomy of a giant right adrenal myelolipoma and surrounding structures 
(A). Demanding dissection of the mass at the sub-hepatic area (B) and from the IVC (C), and the giant size of 
the mass before retrieval (D) can be noted.

 A  B

 C  D

of suspicion for malignancy. The anatomical position  of 
the adrenal masses was the right side in 17 cases versus 5 
cases in the left side.

Indications of surgical intervention included large size 
(> 6 cm) in 10 cases and large size with loin pain in 8 
cases or with inferior vena cava (IVC) compression in 4 
cases. General anesthesia was employed in the 22 cases 
and precautions of undiscovered functioning adrenal tu-
mor possibilities were considered during all surgeries.

Surgical approaches were OA in 14 cases and LA in 8 
cases (table 2). In the OA group, the approach was a tho-
racolumbar incision with opening of the diaphragm and 
its repair or subcostal transperitoneal incision, where the 
operative time range was 170–225 minutes. In addition 

to being a major surgery, intraoperative complications 
included hemorrhage due to avulsion of a lumbar vein in 
1 case and splenectomy in another case. Blood loss range 
was 300–1,100 ml. All the patients had blood transfu-
sions of up to 3 units of blood in one of them. Postop-
erative complications included 2 cases of intestinal ob-
struction which were conservatively managed and 1 case 
of gross wound infection. Otherwise, convalescence was 
smooth and uneventful in the other patients.

LA was used in 9 cases of the last 11 chronological  cases 
(table 2). The transperitoneal approach was used through 
5 ports in all cases as it was previously described [10]. A 
demanding surgical dissection was encountered in 4 cases 
because of large sizes (fig. 2). The mean operative time 
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Table 3. A comparison between open and laparoscopic adrenalectomy for myelolipoma

Number of patients, n
Mean operative time, minutes
Intraoperative hemorrhage
Blood transfusion, bags
Hospital stay, day
Postoperative pain and analgesiaa

*p is significant when it is < 0.05; aSeverity of pain was measured according to the pain scale.

OA LA

14
197.14 ± 17.29
2 cases
all cases: 2–3 bags
7.31 ± 1.03
severe, 1–3 drugs for 5–7 d

8
210 ± 18.32
none
50% of cases: 0–2 bags
4 ± 0.76
mild to moderate, 1 drug for 1–2 d

p*

0.59

0.22

Fig. 3. Microscopic (histopathological) picture of adrenal myelolipoma. A, B Sections of the adre-
nal myelolipoma showing the two main components of the tumor, mature adipose tissue and 
myeloid cells (× 400); C, D Higher magnification power shows fat cells and all three lineages of 
hematopoietic marrow including megakaryocytes (× 1,000).

was relatively satisfying with a successful LA procedure 
in 8 cases and conversion to OA in only 1 case. Blood loss 
ranged as 100–250 ml and blood transfusion was done in 
4 cases. In comparison to the OA, the LA approach was 
insignificantly advantageous in many variables (table 3).

Histopathological examination was the confirmatory 
tool for diagnosis of adrenal myelolipoma in all 22 cases. 
Typically, it described benign mature adipose tissues 
and the 3 hematopoietic (myeloid) elements including 
megakaryocytes (fig. 3).
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Postoperative follow-up of patients ranged from 10 to 
60 months. No unexpected findings (such as recurrences) 
were reported in the records of the 17 patients who had 
postoperative follow-up records.

Discussion

Adrenal myelolipoma is one of the contributing lesions 
to the commonly used term “adrenal incidentaloma” 
that warrants a multidisciplinary approach for diagnosis 
and management [11]. It is a mesenchymal benign tu-
mor composed of mature adipose tissue and 3 lineages 
of myeloid cells [10], hence its name was designed. Its 
pathogenesis has been studied through many postulated 
theories including the proposed hormonal tumorigenesis, 
but without a solid consensus [5, 12].

The incidence of adrenal myelolipoma has been 
changed recently among all the adrenal tumors. This 
change in the incidence followed the increased rate of di-
agnosis in attribution to vivid pathological awareness and 
well-developed modern imaging techniques [5]. Most of 
our cases were discovered initially by ultrasound or CT 
that was requested for other purposes. Adrenal myeloli-
poma is commonly a unilateral lesion with comparable 
incidences between the right and left sides and it is rarely 
bilateral [13, 14]. Our results fairly correlated with pre-
vious findings, where all the tumors were unilateral, but 
with more predilection to the right side. Autopsy diagno-
sis was the common form in the old eras [5]. However, 
the common clinical presentation is the accidental dis-
covery of an asymptomatic adrenal mass [15, 16]. Occa-
sionally, however, loin or abdominal pain, hypertension, 
and other biochemically-active tumor manifestations 
have been reported [6, 15]. All the lesions in the current 
study were > 6 cm. Smaller lesions were mostly managed 
conservatively without histopathological confirmation, 
where they were excluded according to the patient selec-
tion criteria of this study.

Although pure adrenal myelolipomas are hormonally 
inactive, there have been occasionally reported associa-
tions with functioning adrenal disorders such as adrenal 
hyperplasia and Cushing’s and Conn’s syndromes [12, 
13]. This clinical association may involve adrenal myel-
olipoma in the functioning tumor presentations [14]. Hy-
pertension has rarely been attributed to functioning adre-
nal myelolipoma [6]. However, all cases in the current 
study had no functional manifestations in the clinical or 
laboratory presentations. The 2 cases that presented with 
hypertension had unremarkable laboratory tests exclud-

ing the causality between this lesion and hypertension. 
Also, the current cases had no associations to other adre-
nal hormonally-active syndromes. So, we are still able to 
consider adrenal myelolipoma as a non-functioning tu-
mor in correlation with the main attitude of the literature 
towards this issue [17].

Adrenal myelolipoma has a characteristic picture in 
CT. Its fat contents give it a low attenuation appearance 
with HU < -20, making the need of further imaging un-
necessary in most of the instances [3]. Our cases had HU 
between -52 and -15. Recently developed advances in the 
diagnostic capabilities of MRI evoked the rationale of ex-
amining the utility of  diffusion-weighted MRI technol-
ogy in adrenal tumors including lipid-rich lesions similar 
to our rationale in the cases that had suspicion of ma-
lignancy. However, it may not be useful to  differentiate 
between the benign and malignant natures of the adre-
nal lesions, in spite of its theoretical proposal [18, 19].

Adrenal gland surgeries represent one of the surgical 
difficulties due its location in the retroperitoneum re-
lated to the upper pole and medial border of the kidneys. 
Among abdominal surgeons, urologists seem to be, rela-
tively more familiar and efficient than general surgeons 
in dealing with and surgically managing adrenal tumors 
[2]. Although it may indicate highly-trained urologists 
and some technical adjustments, the practice seems to be 
a possible target. Classic treatment recommends small-
sized lesions for conservation. However, large-sized or 
symptomatic lesions are subjects to surgery, where OA 
has been the standard approach, especially with enor-
mously large tumors [5, 20]. In the latter decades, how-
ever, laparoscopic excision has been successfully intro-
duced for the treatment of adrenal myelolipoma, even in 
the cases of large or giant masses and in obese patients 
[9, 10, 21]. The laparoscopic approach has the advan-
tages of minimally-invasive surgery. However, it may 
have some technical demands and high laparoscopic ex-
periences [10]. Regarding the results of the current study, 
we report that the recent introduction of laparoscopy in 
the management of adrenal tumors including myeloli-
poma is a progressively successful strategy. It is our trend 
nowadays to employ minimally-invasive surgical tech-
niques for the management of urological disorders in all 
the subspecialties including uro-oncology. This approach 
may result in minimization of  surgical complications 
and postoperative needs for analgesia and medications, 
avoidance of generous wound hazards, and shortening of  
convalescence [8].

Risk factors for conversion of LA to OA include a tu-
mor size of more than 8 cm [8]. In our cases, we con-
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sidered the ≥ 6 cm tumor size as an indication for sur-
gery, especially with symptoms or compressions of vital 
structures such as the IVC. In addition, the size of the 
tumor was variably large including giant sizes up to 16 
cm with successful laparoscopic excision. However, this 
approach may be a technically demanding one, even with 
the availability of expert urologists in laparoscopy, due to 
the challenging surgical dissections as what we encoun-
tered. In the literature, a few case series studied LA for 
adrenal myelolipoma and less commonly its comparison 
to OA [4, 9].

This article just represents the experience of a sin-
gle urology center in the context of the little knowledge 
available from other corresponding large-volume urolog-
ical centers in our country [7]. However, this study could 
be the motivator for similar researches that contribute to 
the improvement of healthcare by updating the surgical 
techniques towards novel strategies. Also, we strongly 

recommend national multi-center studies for evaluation 
of rare urological entities including rare urogenital tu-
mors to help in establishing solid bases for the manage-
ment of these rare disorders.

Conclusions

Adrenal myelolipoma is a very rare benign tumor of 
variable size. It is commonly an asymptomatic tumor 
that presents mainly as an incidentaloma. Its diagnosis 
is strongly suggested via the classic picture on CT as 
low-attenuated hypodense heterogeneous lesions. Histo-
pathologically, it is composed of mature adipose tissue 
and myeloid cells. In spite of the surgical challenges, tri-
als of replacing the traditional OA by the LA appear to 
be promising and successful, even when there are large-
sized tumors and obese patients.
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