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INTRODUCTION 

Leiomyomata are the commonest neoplasms of the uterus 

and usually affect women in their fourth and fifth decade 

of life. The variant forms account for approximately 10% 

of all leiomyomata which include cellular leiomyoma, 

mitotically active leiomyoma, hydropic leiomyoma, 

lipoleiomyoma, epithelioid leiomyoma, myxoid 

leiomyoma, symplastic leiomyoma and intravenous 

leiomyomatosis.1  

The overall incidence is between 4% and 11% of all the 

neoplasms in women, but it rises to nearly 40% over the 

age of 50 years.2 Lipoleiomyomata were first described 

by Lobstein in the year 1816.3 They were earlier known 

by several names such as fatty metamorphosis, 

lipomatous degeneration and adipose metaplasia in 

leiomyomas.3 Lipoleiomyomata are now considered to be 

true neoplasms comprising of variable admixture of 

smooth muscle and adipose tissue.4  

The present study was conducted to note the types of 

degenerations and variants of leiomyomas with emphasis 

on lipoleiomyomas as it is even more uncommon type. 

There is very little information available about 

lipoleiomyoma regarding its incidence and 

etiopathogenesis in literature.  
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ABSTRACT 

 

Background: Leiomyoma is the most common benign neoplasm of the uterus. Lipoleiomyoma is a rare variant 

usually affecting women in the postmenopausal age group. Incidence of lipoleiomyoma varies from 0.59% - 2.1%. 

This study was undertaken to analyse the different variants, degenerative changes and to determine the incidence, 

clinical and morphological features of lipoleiomyoma amongst all the leiomyomas studied.  

Methods: This study was done in the Department of Pathology over a period of 6 years. Authors studied 575 patients 

with leiomyoma constituting a total of 1122 leiomyomata as some patients presented with multiple leiomyomata. 

Further clinicopathological correlation was done. 

Results: In the present study 98.03% of leiomyomata were uterine in location, 1.06% were cervical, 0.62% were in 

broad ligament and 0.26 % were in ovary. Among the 1122 leiomyomata studied, degenerative changes were noted in 

19.6% of which hyaline degeneration was the most common. Leiomyoma variants constituted 5.27% of all 

leiomyomata. The incidence of lipoleiomyoma was 0.71% with size ranging from 3-10cm.  

Conclusions: Leiomyoma is a common tumor of the uterus and lipoleiomyoma variant is very uncommon with 

unknown etiology. They occur in postmenopausal as well as reproductive age group. The site of lipoleiomyoma can 

be uterine or extrauterine location such as broad ligament. Coexistance of metabolic derangement is an observation 

that may have a role in development of lipoleiomyoma.  
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METHODS 

This study was done in the Department of Pathology, in a 

Tertiary Medical Care Centre. The study was carried out 

over a period of six years from January 2012 to 

December 2017. All the patients who underwent surgery 

for fibroids were included in the study as well as patients 

who had undergone surgery for complaints such as 

prolapse of uterus or dysfunctional uterine bleeding in 

whom leiomyoma was an incidental finding.  

Relevant clinical details of the patients such as age, 

presenting complaints, menstrual history, menopausal 

status and history of previous surgeries were collected 

from the case records. The specimens received included 

hysterectomy with or without salphingo-oophorectomy 

and myomectomy. All the specimens were received in 

10% formalin. Gross specimens were weighed, 

measurements were noted along with the details of 

leiomyomas with respect to number, size, location and 

morphology. The specimens were kept in formalin for 

fixation up to 24hours.  

Representative bits were taken from the endometrium, 

myometrium, cervix, adnexae and from the leiomyomata. 

One bit from each leiomyoma and multiple bits in cases 

of large leiomyomata were processed. Extra bits were 

given from the abnormal appearing areas. All the bits 

were processed routinely and embedded in paraffin 

blocks. Sections of 5µ thickness were cut and stained 

with haematoxylin and eosin (H & E) stain. Special stains 

such as Periodic Acid Schiff (PAS) and Masson’s 

trichrome were used wherever required. Detailed 

microscopic examination was carried out. 

Histopathological features such as cellular and nuclear 

features, different patterns of cellular arrangement and 

mitotic counts were recorded. Degenerative changes such 

as myxoid, mucoid areas, calcifications and cystic 

degenerations were noted. Different variants of 

leiomyoma were categorized.  

In cases of lipoleiomyoma, the parameters studied 

included assessment of percentage involved by 

adipocytes in comparison to smooth muscle cells, 

presence of atypia and mitotic rate. The margins of 

lipoleiomyoma were studied carefully to rule out any 

infiltration into the adjacent tissue. All the malignant 

neoplasms diagnosed on histopathology were excluded 

from the study. Descriptive statistics were used for the 

data collected.  

RESULTS 

The present study included 575 patients with leiomyoma, 

in the age group of 30-60 years with an average of 45 

years. Out of these, 210 patients had solitary leiomyoma 

and 365 patients presented with multiple leiomyomata 

varying from 2 to 6 in number. In total 1122 leiomyomas 

were studied. 

Common presenting complaints were menorrhagia, 

dysmenorrhea, lower abdominal fullness and irregular 

cycles. Sixty-two percentage of the patients were 

postmenopausal and 38% were premenopausal. Total 

abdominal hysterectomy with bilateral salpingo-

oophorectomy was the most common type of surgery 

done (64%) (Table 1). 

Table 1: Types of surgeries performed for leiomyoma.  

Type of surgery 
No. of 

patients 

% of 

patients 

Total abdominal 

hysterectomy with bilateral 

salpingo-oophorectomy 

368 64% 

Total abdominal 

hysterectomy with unilateral 

salpingo-oophorectomy 

133 23.13% 

Total abdominal 

hysterectomy 
55 9.56% 

Myomectomy 11 1.9% 

Vaginal hysterectomy 8 1.39% 

 

Figure 1: Age distribution of the cases. 

 

Figure 2: Distribution of leiomyomata in                    

different locations. 
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Out of 1122 leiomyomata studied, 98.03% were uterine 

in location, 1.06% were cervical, 0.62% were broad 

ligament and 0.26 % were ovarian (Figure 2). 

 

 

Figure 3: Microphotographs, (A): Conventional 

leiomyoma with interlacing bundles of smooth muscle 

cells (H&E; 40x), (B): Leiomyoma with hyaline 

change and cellular arrangement resembling 

Schwannoma (H&E; 100x). 

Grossly, majority of the uteri received were 

asymmetrically enlarged. Size of the leiomyomata ranged 

from 0.5 to 16cm. Among the uterine leiomyomata, 860 

(78.18%) were intramural, 213 (19.36%) were subserosal 

and 27 (2.45%) were submucosal. Also seen were 

submucosal leiomyomas presenting as polypoidal lesions 

projecting into endometrial cavity. 

Cut section of conventional leiomyoma was solid, firm, 

grey white and with a whorled appearance. Few showed 

grey- tan areas, mucinous and an occasional one had 

cystic areas.  

On microscopic examination, all cases of conventional 

leiomyoma showed smooth muscle bundles in interlacing 

fascicles, bundles and whorled pattern. The individual 

cells were spindle shaped with elongated nuclei having 

blunted ends. Schwannoma like areas with nuclear 

palisading were noted in many of the leiomyomata 

(Figure 3).  

A variety of degenerative changes were noted. Of the 

1122 leiomyomata studied, 220 (19.6%) showed 

degenerative changes of which hyaline degeneration was 

the commonest (16.57%). The other changes noted were 

calcification, hydropic with cystic change, myxoid 

change and red degeneration (Table 2). 

Leiomyoma variants constituted 5.27%. The variants 

noted in this study were, cellular leiomyoma (2.8%), 

mitotically active leiomyoma (1.42%) lipoleiomyoma 

(0.71%), myxoid leiomyoma (0.44%), epithelioid 

leiomyoma (0.27%) and symplastic leiomyoma (0.17%) 

(Figure 4). Histological criteria for their diagnosis were 

followed as per WHO classification of tumors.1 

 

Figure 4: Variants of leiomyoma. 

 

Figure 5: Gross specimen of broad ligament 

lipoleiomyoma with grey white and yellow areas on 

cut surface. 

There were eight cases of lipoleiomyoma in the present 

study, constituting 0.71% of all the leiomyomas. These 

patients were in the age group of 32-55years. Five of 

these patients were premenopausal and three were 

postmenopausal. Three patients sought medical attention 

for menorrhagia, one for pelvic pain, two for 

dysmenorrhea and two presented with postmenopausal 

bleeding. Two patients were diabetic and three had 

hypertriglyceridemia.  
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Figure 6: Microphotographs of Lipoleiomyoma. (A), 

(B) and (C): Variable amount of adipocytes, (D): 

Schwannoma like areas and hyaline degeneration 

(H&E;100x). 

Seven patients underwent total abdominal hysterectomy 

and myomectomy was done for one patient. Among these 

eight cases, five cases showed intramural lipoleiomyoma, 

two were in broad ligament and one was subserosal in 

location. The size varied from 3cm to 10cm. Grossly, 

they were well circumscribed and cut surface showed 

whorled appearance with variable amounts of grey 

yellow areas. No myxoid or cystic areas were noted 

(Figure 5). 

On microscopic examination, all the eight cases showed 

smooth muscle bundles admixed with variable amounts 

of adipose tissue varying from 10% - 60% of the tumor 

mass. Also seen were many vascular channels of varying 

sizes. Two cases showed associated hyaline degeneration. 

One case showed focal Schwannoma like areas. 

Cytological atypia, lipoblasts, necrosis and calcification 

were not seen. Mitotic rate was zero. None of the tumors 

had infiltrative margins (Figure 6). 

DISCUSSION 

Leiomyoma is the most common benign mesenchymal 

neoplasm of the uterus arising from the smooth muscle 

cells. Most of the cases (69.9%) in present study were 

noted in the 4th decade followed by 20.17% in the 5th 

decade and 9.9% in 3rd decade. 

In present study, 36.5% showed solitary leiomyoma and 

63.47% of the patients showed multiple leiomyomata. 

Begum et.al also noted that multiple leiomyomas were 

common in their study.5 In contrast, Sushama et al, noted 

that 80.95% of the cases in their study showed solitary 

leiomyomas.6 

The most common location of uterine leiomyoma in our 

study was intramural (78.18%) compared to 51.2% of 

intramural leiomyoma in the study by Sushama et al.6 In 

this study, 19.6% of the leiomyomas showed different 

types of degeneration. The most common degeneration 

was hyaline degeneration followed by calcific 

degeneration which was similar to other studies. The 

degenerative changes are said to occur due to inadequate 

blood supply which depends on the rapidity and degree of 

vascular insufficiency.6 

Lipoleiomyoma is a rare benign variant of uterine 

leiomyoma composed of admixture of smooth muscle 

cells and mature adipocytes. The tumor was described as 

myolipoma of the soft tissue by Meiss and Enzinger in 

1991.7 The incidence in present study was 0.71%. This is 

in accordance with other studies which recorded variable 

incidence of 0.59% to 2.1%.6,8 In 90% of cases, 

lipoleiomyomas were seen in patients over 40 years of 

age, usually between 50-70years.9 Kelecki et al, and Oh 

SR et al, noted that lipoleiomyomas were seen in 

postmenopausal group.10,11 However, in present study, the 

age group ranged from 32-55years, of these five were 

premenopausal and three were postmenopausal. 

The most common sites of lipoleiomyomata are uterine 

corpus but rarely may be found in cervix, ovary, broad 

ligament and retroperitoneum.12 In present study, six 

lipoleiomyomas were noted in uterine corpus and two in 
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broad ligament. A case of ovarian lipoleiomyoma has 

been reported from our institution, which clinically 

presented as a large retroperitoneal mass suspected to be 

sarcoma on computed tomography.13 Oh SR et al, studied 

a total of six lipoleiomyomas of which five occurred in 

uterine corpus and one in broad ligament.11 Among the 

uterine lipoleiomyomas, we noted intramural as the most 

common site of occurrence which was similar to the 

study by Sharma et al, and Abraham et al (Table 3).3,14 

The amount of adipose tissue in the lipoleiomyoma varies 

from 5%-95% of the tumor mass in the study by Bolat et 

al.4 In present study, amount of adipose tissue varied 

from 10%-60% of the tumor mass. Several hypotheses 

have been postulated for the pathogenesis of 

lipoleiomyomas. Sieinski summarized the different 

proposed theories as follows: 1) misplaced embryonal 

mesodermal rests with a potential for lipoblastic 

differentiation, 2) lipoblasts or pluripotential cells 

migrating along uterine arteries and nerves and 3) adipose 

metaplasia of stromal or smooth muscle cells in a 

leiomyoma. Immunohistochemical studies by Bolat et al, 

have demonstrated adipocytes reacting for vimentin and 

desmin, thus confirming the hypothesis of direct 

transformation of smooth muscle cells into adipocytes.4 

Association with metabolic disorders like hyperlipidemia, 

hypothyroidism and diabetes mellitus has been postulated 

by many authors. One hypothesis states that following 

menopause, estrogen deficiency leads to abnormal lipid 

metabolism and that may play a role in development of 

lipoleiomyoma.15,16  

Though, lipoleiomyoma has a benign course, 

sarcomatous change has been noted in two studies.17,18 In 

a series of seventy six lipoleiomyomas by Akbulut et al, 

17% were associated with malignancies such as 

endometrial carcinoma, endometrial carcinosarcoma, 

serous carcinoma of ovary, carcinoma breast, carcinoma 

stomach and carcinoma rectum. In 10% of the 

lipoleiomyomas, association with benign neoplasms such 

as ovarian teratoma, fibrothecoma and serous 

cystadenoma were noted.12 Therefore it is important to 

investigate for neoplasms in other sites in all the cases of 

uterine lipoleiomyoma.  

CONCLUSION 

Leiomyoma is the commonest benign neoplasm of the 

uterus and lipoleiomyoma is a rare variant. 

Lipoleiomyoma is a benign tumor with an elusive 

etiology and has to be differentiated from a malignant 

tumor when it attains a large size. It is seen in both 

reproductive and postmenopausal age groups. 

Association with metabolic disorders like diabetes 

mellitus, hypertriglyceridemia and other clinical 

conditions may have a role in the pathogenesis of 

lipoleiomyoma. Hence further studies with 

clinicopathological correlation are required for validation. 
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