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Abstract. Lipoma is a common type of benign soft tissue 
tumor that can occur in the shoulders, neck and back, in 
addition to other body parts. The Retzius space is a small 
anatomical space between the pubic symphysis and the bladder 
located extraperitoneally and filled with loose fatty connec‑
tive tissue. Giant lipomas are rare in the Retzius space. A 
61‑year‑old Chinese male arrived at Beijing Yanhua Hospital 
(Beijing, China) due to frequent urination, and CT scan images 
of the lower abdomen observed a large pelvic mass and left 
inguinal hernia. Preoperative clinical manifestations and 
auxiliary examination suggested that the tumor originated 
from the urinary bladder wall. The maximum tumor diameter 
was ~25 cm and abdominal pressure was increased. Therefore, 
laparoscopic pelvic tumor resection combined with inguinal 
hernia repair was attempted. Intraoperatively, the tumor was 
found to originate from the Retzius space and the postopera‑
tive pathological diagnosis was lipoma. The present case report 
may serve as a reference for minimally invasive treatment of 
this type of rare disease in future.

Introduction

A hernia is a common condition that can be treated with 
surgery, with inguinal hernias being more common in 
men, with a prevalence of 25% (1). The Retzius space is an 
anatomical space between the bladder and pubic symphysis, 
which is located extraperitoneally (2). Lipomas are composed 

of mature fat cells and can develop in any part of the body 
where fatty tissue is located, particularly the shoulders, 
back, neck, breast, abdomen and proximal extremities (3). 
Pathologically, lipomas are categorized into spindle cell 
lipoma, fibrolipoma, myxolipoma, myenteric lipoma, 
angiolipoma, osteolipoma, pleomorphic lipoma and chondro‑
lipoma (4). In 2009, Okuda et al (5) reported a case of spindle 
cell lipoma occurring in the Retzius space where a malignant 
tumor or preoperative gastric cancer metastasis was originally 
suspected. The tumor size was 3.0x3.0x3.5 cm. Laparotomy 
was performed under direct vision, the tumor was resected 
and the postoperative histopathological report showed that 
the tumor was composed of spindle cells and abundant 
mature adipose tissue. Immunohistochemical staining results 
were CD34 (+); S‑100 protein (‑); desmin (‑); CD31 (‑); and 
α‑smooth muscle actin (‑) and the diagnosis was spindle cell 
lipoma. The aforementioned case study could serve as a foun‑
dation for the treatment of interstitial lipoma in the Retzius 
space. In the past 15 years, a small number cases of lipomas in 
the Retzius space have been reported, particularly without the 
use of laparoscopic surgery for giant lipomas in the Retzius 
space (5). The present study reports the case of a giant lipoma 
in the Retzius space, measuring 25x20 cm, that was completely 
resected under laparoscopy. The relevant treatment regime is 
also summarized.

Case report

Medical history. In October 2022, a 61‑year‑old male 
presented at the Department of Urology in Beijing Yanhua 
Hospital (Beijing, China) with frequent urination. Routine 
urine tests demonstrated mild hematuria and proteinuria. 
Based on the initial suspicion of a urinary tumor, CT scan of 
the lower abdomen was performed. The CT images showed an 
indirect inguinal hernia and lipoma. The patient was referred 
to the Department of General Surgery for further treatment. 
The patient reported no symptoms, such as abdominal pain, 
nausea, vomiting, change in bowel habits or cough. Medical 
history included left indirect inguinal hernia for 3 months and 
benign prostatic hyperplasia. Physical examination showed a 
flat abdomen, without a mass or bulge, varicose veins in the 
abdominal wall, intestinal pattern or peristaltic waves. On 
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palpation, the abdomen was soft, without abdominal mass and 
with normal bowel sounds. To clarify the presence or absence 
of ascites, the patient was examined for shifting dullness, which 
was negative. Plain abdominal CT scan images demonstrated 
a cystic lesion measuring ~12x12x9 cm and a CT value of ‑110 
HU. The boundary of the lesion with the surrounding tissue 
was unclear (Fig. 1) However, tumor markers such as CEA, 
AFP, CA125 and CA19‑9, were within the expected ranges. 
CT findings were consistent with a pelvic mass and indirect 
inguinal hernia, therefore, an ultrasound was not performed.

The patient provided written informed consent for publica‑
tion of the present case report.

Surgical procedure and clinical course. Based on a multi‑
disciplinary consultation, in October 2022, the patient was 
scheduled for laparoscopic pelvic tumor resection with high 
ligation of inguinal hernia. Although the tumor was located in 
the Retzius space, it was too large to be operated on extraperi‑
toneally. It was difficult to remove the tumor intact, as it was 
too large. At the same time, preoperative CT could not distin‑
guish whether the tumor was intraperitoneal or extraperitoneal, 
and an extraperitoneal surgical approach is difficult for larger 
tumors; therefore, intraperitoneal surgery was performed. A 
10 mm trocar was placed in the umbilicus as observation port 
‘A’, a 12 mm trocar was placed in the left upper abdomen as the 
main operation port ‘B’ and 5 mm trocars were placed in the 
upper umbilicus, left lower abdomen and right lower abdomen 
as auxiliary operation ports ‘C’, ‘D’ and ‘E’, respectively. The 
pneumoperitoneum was initially maintained with a pneumo‑
peritoneal pressure of 15 mmHg to fully expose the field of 
vision. After entering the abdominal cavity, the hernia sac 
lateral to the inferior epigastric artery confirmed a diagnosis 
of inguinal hernia. A large mass with a diameter ~25 cm was 
located in the Retzius space and descended to the bladder. The 
mass was yellow, fat‑like and lobulated, with an insufflation 
pressure of 12 mmHg. The tumor had no pedicle. Although 
the mass stemmed from the bladder, it had entered into the 
Retzius space; therefore, it was classified as a Retzius space 
tumor. The peritoneum was incised above the tumor with an 
ultrasonic scalpel and separated along the tumor border. The 
root of the tumor was located on the bladder wall and was 
fully freed. Subsequently, the muscular layer of the bladder 
wall and the incised peritoneum were sutured continuously 
in layers with absorbable barbed sutures and the left inguinal 
hernia was ligated at a high position. An incision ~5 cm was 
made in the B trocar, the incision protective sleeve was placed 
and an attempt was made to remove the tumor. Based on the 
patient medical history and preoperative examination findings, 
the tumor was initially thought to be benign. Therefore, a 5 cm 
incision protective sleeve was used. However, removal of the 
tumor was not smooth. Therefore, the incision was enlarged 
to ~8 cm and the tumor was removed smoothly. The intraop‑
erative blood loss volume was ~20 ml. The entire procedure 
was performed in ~70 min; the mass was freed in ~50 min 
and was removed from the intraperitoneal region in ~20 min. 
The tumor measured ~25x20 cm and was lobulated (Fig. 2). 
The postoperative histopathological diagnosis was lipoma. 
Immunohistochemical staining demonstrated that the mass 
was S100(+), CD34(‑), desmin(‑), CDK4(‑), MDM2(‑) and 
Ki67(‑) (Figs. 3 and 4).

Immunohistochemistry method. Tissue samples were placed 
in Eppendorf tubes and fixed 4% polyformin for 24 h at room 
temperature. The tissues were dehydrated using graded ethanol 
(70, 80, 95 and 100%), placed in xylene for transparency and 
then embedded in paraffin wax in order to cut them into thin 
slices (5 µm). Subsequently, paraffin slices were placed on 
polylysine slides in a water bath at 45˚C and dried for 2 h in a 
60˚C drying oven.

Paraffin removal was performed with xylene for 10 min 
(2 times), followed by dehydration with 100, 95, 90, 80 and 
70% ethanol (5 min each). The sections were soaked in PBS 
for 5 min.

For diaminobenzidine staining (Beijing Zhongsan Jinqiao 
Biotechnology Co.), the sections were treated with citrate 
buffer with microwave heating for antigen repair, then washed 
with PBS 3 times for 5 min each. The sections were then 
incubated with 3% H2O2 for 10 min at room temperature in 
order to block endogenous peroxidase and washed in PBS 
3 times for 5 min each. An immunohistochemistry pen was 
used to draw a circle around the tissue to prevent the staining 
solution from flowing away. Primary antibody was added in a 
dropwise manner and placed at room temperature for 1 h, then 
left overnight at 4˚C. The next day, the sections were taken 
out and shaken slowly at low speed on a room temperature 
shaker for 1 h, before being allowed to rise to room tempera‑
ture and washed three times with PBS for 5 min each time. 
Enzyme‑labelled sheep anti‑mouse/rabbit IgG polymer 
was added in a dropwise manner and incubated for 20 min 
at room temperature, before washing with PBS 3 times for 
3 min each. Finally, the sections were incubated with DAB 
for 5 min at room temperature and washed with PBS 3 times 
for 2 min each. Staining with hematoxylin was performed for 
3 min, before washing with tap water. Hematoxylin differen‑
tiation solution was used for a few seconds, before washing 
with tap water, then returned to blue with hematoxylin and 
washed with running water. Sections were then dehydrated in 
gradient ethanol (70, 80, 95 and 100%), made transparent with 
xylene and sealed with neutral gum. All images were taken 
using an optical microscope (Nikon ECLIPSE CI‑S; Nikon 
Coporation) with an image analysis system (Nikon DS‑U3; 
Nikon Coporation).

Primary antibodies used were as follows: S‑100 (ready‑to‑use 
solution; cat. no. ZA‑0225; rabbit anti‑human antibody; Beijing 
Zhongsan Jinqiao Biotechnology Co.), CD34 (ready‑to‑use solu‑
tion; cat. no. ZM‑0046; mouse anti‑human antibody; Beijing 
Zhongsan Jinqiao Biotechnology Co.), Desmin (ready‑to‑use 
solution; cat. no. ZA‑0610; rabbit anti‑human antibody; Beijing 
Zhongsan Jinqiao Biotechnology Co.), CDK4 (ready‑to‑use 
solution; cat. no. ZA‑0614; rabbit anti‑human antibody; Beijing 
Zhongsan Jinqiao Biotechnology Co.), MDM2 (ready‑to‑use 
solution; cat. no. ZM‑0425; mouse anti‑human antibody; Beijing 
Zhongsan Jinqiao Biotechnology Co.) and Ki‑67 (ready‑to‑use 
solution; cat. no. ZM‑0166; mouse anti‑human antibody; 
(Beijing Zhongsan Jinqiao Biotechnology Co.). The secondary 
antibody was an anti‑mouse/rabbit IgG (ready‑to‑use solution; 
cat. no. UM‑9002; Beijing Zhongsan Jinqiao Biotechnology 
Co.).

Postoperative situation. On postoperative day 4, the urinary 
catheter was removed as the patient had no discomfort. 
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Subsequently, the patient was discharged. At the time of 
writing the present report at the 1‑month follow‑up, the wound 
had healed well.

Discussion

Compared with giant lipomas of the body surface, giant 
lipomas in the Retzius space are rare (5). The present case may 
provide a reference for diagnosis and treatment of this condi‑
tion in the future.

The present patient had a left inguinal hernia, which is 
usually associated with increased intra‑abdominal pressure. 
Common causes of increased intra‑abdominal pressure are 
cigarette smoking, chronic cough, obesity and poor urina‑
tion (1). However, the intra‑abdominal pressure was likely 
increased in the present patient because of the presence of a 
large pelvic mass. The left inguinal hernia may have developed 
secondary to the mass. The present case report suggested that 
clinicians should consider the possibility of a pelvic mass in 
patients with inguinal hernia.

Large pelvic masses usually raise the abdomen and can be 
palpated. However, in the present case, physical examination 
showed no abdominal swelling on inspection and no mass on 

palpation. Abdominal CT demonstrated a large pelvic mass, 
considered to be a lipoma. When no mass is palpable on 
abdominal examination, the possibility of a large pelvic mass 
cannot be ruled out and abdominal CT should be performed 
to confirm the diagnosis. Here, no pelvic mass was found 
on physical examination because the patient had a benign 
soft tissue mass in the retroperitoneal position. The Retzius 
space is large and a soft tissue mass can grow until it fills the 
entire space (6). As the peritoneum covering the tumor exerts 
pressure on the tumor, the tumor is more likely to compress 
loose connective tissue in the pelvic cavity, rather than push 
the peritoneum up, thus manifesting as a pelvic mass (7). In 
summary, a large benign soft tissue mass in the pelvic cavity 
may manifest as a flat abdomen and no mass on palpation and 
this diagnosis could be confirmed by imaging findings. For 
patients clinically considered to have a pelvic mass, abdominal 
CT is helpful in confirming the diagnosis (8).

For large intra‑abdominal masses, laparotomy is the 
treatment of choice (9). Since the 1980s, minimally inva‑
sive laparoscopic surgery has been developed and is widely 
used in many fields, such as general surgery, gynecology 
and urology (10). Previous clinical studies have reported 
that compared with open surgery, minimally invasive 

Figure 1. CT scan images of the tumor (October 2022). Lipoma (A) at presentation (white arrow indicates the presence of the lipoma) and (B) after a gradual 
increase in size (the arrow indicates that the lipoma is significantly enlarged and compressing the surrounding tissue). (C) Largest cross‑section of the lipoma 
(the arrow indicates at the maximum transverse diameter of the lipoma, adjacent to the surrounding tissue.). (D) Association between the lipoma and bladder 
(the arrow indicates where the lipoma is adjacent to the bladder).
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laparoscopic surgery is less traumatic to patients, causes 
significantly less pain and leads to significantly faster post‑
operative recovery (11,12). In addition, laparoscopic surgery 
can aid in evaluating the association between the tumor 
and surrounding organs intraoperatively and can be used to 
identify the blood vessels of the tumor (13). However, only 
a few cases of large intra‑abdominal tumors treated with 
laparoscopic resection have been reported and clinical expe‑
rience with the distribution of the trocar, the position of the 
operator and the manner in which the procedure is performed 
remains insufficient (14‑17). In 2009, Shiroshita et al (13) 
performed laparoscopic resection of a giant lipoma in the 
omentum of a 71‑year‑old male. Abdominal ultrasonography 
demonstrated a hyperechoic mass in the abdominal cavity 
and preoperative CT scan led to a preliminary diagnosis 
of lipoma. Considering that the tumor originated from the 
omentum, a transperitoneal approach was undertaken. The 
tumor was resected endoscopically and 10 mm trocars were 
placed on, above and below the umbilicus. Intraoperatively, 
the tumor measured ~29x19x3 cm and postoperative 

histopathology confirmed that the tumor was a lipoma. 
Using laparoscopy, Choi et al (18) resected a large abdom‑
inal lipoma with a diameter of ~20 cm in a 36‑year‑old male. 
The chief complaint of the patient was frequent urination, 
and a physical examination showed no abdominal mass. 
Urinalysis results were within the healthy expected ranges. 
CT scan showed a mass of ~20x11 cm, located between the 
abdominal wall muscles and compressed bladder, within the 
peritoneum. The postoperative histopathological diagnosis 
was benign lipoma.

In the present case, preoperative abdominal CT indi‑
cated that the pelvic mass was likely benign, soft and with 
a clear boundary with the surrounding tissues. Therefore, 
complete laparoscopic resection of the large pelvic mass was 
attempted.

Intraoperatively, because the D trocar was located in the 
left lower abdomen, when separating the left side of the tumor, 
the tumor could not initially be removed because the distance 
between the B and D trocars was too small. Separation on the 
left border of the mass was difficult. Adhesion between the 

Figure 3. Immunohistochemical staining of the tumor demonstrated the mass was positive for S‑100. (A) x100 and (B) x400 magnification.

Figure 2. Intraoperative images of the tumor and surgical wound. (A) Healing of the wound (1 month after surgery). (B) Initial surgical wound and tumor.
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tumor and surrounding tissue could not be ruled out preop‑
eratively, nor could the requirement of adhesion release be 
ruled out intraoperatively. Therefore, based on the findings 
during the operation, the trocar position A was better for 
observation. The positions of the A and B trocars remained 
unchanged. The C trocar was inserted at the junction of the 
left midclavicular line and a line drawn 2 cm above the navel. 
The D and E trocars were inserted at the junction of lines 
2 cm lateral to the left and right midclavicular lines with a 
line 2 cm below the navel, respectively. The navel functioned 
as an auxiliary hole.

When resecting the specimen, considering that the tumor 
was soft and benign, a small incision was made measuring 
~5 cm. However, the tumor could not be removed smoothly. 
Therefore, the opening was enlarged to ~8 cm. Subsequently, 
removal of the mass was successful but partial tearing of the 
specimen occurred. Therefore, for such tumors, to ensure 
integrity of the specimen, small incisions should not be 
excessively manipulated and the incision should be directly 
extended to an appropriate length.

Iatrogenic bladder injury is a relatively common complica‑
tion of pelvic surgery, with an incidence reaching 4.5% (19,20). 
In the present case, the pelvic lipoma adhered tightly to the 
bladder wall and surgical treatment risked damaging the bladder 
wall. To avoid damaging the bladder wall during surgery, the 
bladder should be fully emptied by inserting a urinary catheter 
preoperatively. In addition, when the boundary of the bladder 
cannot be clearly defined intraoperatively, fluid or CO2 can 
be injected into the bladder to clarify the boundary (19,21). If 
bladder injury is suspected intraoperatively, cystoscopy can 
be performed to confirm injury (22,23). In the present case, 
preoperative CT indicated that the tumor was close to the 
bladder and the possibility that the tumor originated from the 
bladder could not be ruled out.

In conclusion, the present study is a preliminary report of 
the successful diagnosis and treatment of a giant lipoma in the 
Retzius space.
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