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by the deposition of serum protein in the abdominal 
cavity for a long time, and the central part gradually 
becomes saponified and calcified, and finally forms 
a smooth egg-like mass with the surface [4–6]. It has 
been reported that PLB are more common in males, 
and common PLBS are mostly between 5 and 20  mm 
in diameter, and PLB larger than 50 mm are very rare 
[7]. The symptoms caused by PLB are diverse, such 
as abdominal pain, urgency of urination, intestinal 
obstruction, etc. [8–10]. It is easy to be misdiagnosed 
as benign or malignant abdominal tumors, tuberculous 
granuloma, etc. [11]. We report a case of a 67-year-
old male patient who was found to have a peritoneal 
loose body by laparoscopy, measuring approximately 
4.5*4*3 cm.

Individual patient data
A 67-year-old male patient was admitted to the hos-
pital due to recurrent urethral bleeding for 4 days. He 
had no urinary frequency, urgency or pain, abdominal 
pain or diarrhea, nausea and vomiting, fever, fatigue or 
other discomfort. Abdominal CT showed a 4*3.8  cm 

Introduction
Peritoneal loose bodies (PLB), also referred as “peri-
toneal mice”, are lesions of various sizes occurring in 
the abdominal cavity, which are rare in clinical prac-
tice but sometimes observed during exploration lapa-
rotomy [1, 2]. The most prominent feature of PLB is its 
smooth surface, no adhesion to surrounding organs, 
and the position of the mass in the abdominal cavity 
can alter with the change of body position [3]. At pres-
ent, the pathogenesis of PLB is not clear. At present, 
a more reliable theory of the cause of PLB is that the 
necrosis and exfoliation of fat tissue such as intestinal 
lipoma and omentum majus, which is accompanied 
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Abstract
Peritoneal loose body (PLB) is a kind of lesions located in the abdominal cavity or pelvic cavity, which is rare and 
difficult to diagnose. The diameter of PLB is mostly 0.5–2.5 cm. Most PLBS are asymptomatic. Here we reported a 
case of giant PLB in the pelvis and analyzed its structure and protein composition. Surgical exploration revealed 
a white oval mass (4.5*4*3 cm) in the pelvic cavity. After the mass was removed, the symptoms of hematuria 
disappeared and the patient was discharged on the second postoperative day. Histochemical staining showed that 
PLB was mainly composed of collagen and scattered calcification. The protein components of PLB were detected 
by proteome analysis, and a variety of proteins related to collagen deposition and calcification were identified in 
PLB.
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mass in the right space between bladder and rectum 
(Fig.  1A&B). The patient’s gross hematuria could not 
identify the cause, and CT showed a pelvic mass, 
which was highly likely to be a pelvic tumor. There-
fore, we decided to perform laparoscopic pelvic lesion 
resection and cystoscopy. During the operation, an 
egg-like mass was found at the lowest position of the 
abdominal cavity (Fig.  1C), which was a white oval 
mass with a size of 4.5*4*3 cm. The surface was smooth 
and the texture was tough, and there was no adhesion 
with the surrounding tissue. A bean-sized protuberant 
was seen on the surface of the mass, round and hard 
in texture (Fig. 1D). The mass, about 1 cm in diameter, 
showed a calcified center (Fig.  1E). Histologically, it 
was composed of collagens and calcified tissues with-
out normal cellular components. Cystoscopy revealed 
no neoplasms or stones in the bladder. The bilateral 
ureteral orifice was clearly visible, and the color of 
urine was clear. The hematuria disappeared after the 
mass was removed, and the patient was discharged on 
the second day after the operation. The patient’s cys-
toscopy was normal, and there was no frequent urina-
tion, urgency and pain, no abdominal adhesions in the 
abdominal cavity. Therefore, we speculated that the 
patient’s hematuria may be caused by peritoneal loose 
body.

Histochemical stain
 Histologically, HE staining, Masson staining and Von 
Kossa staining were performed. HE staining showed that 
the lesions were fibrous tissue without cellular structure 
and arranged neatly.(Fig.  2A) The blue part of Masson 
staining suggests that the lesion tissue contains abundant 
and neatly arranged collagen fibers, and the red part may 
be keratin.(Fig. 2B) Von Kossa staining suggested that the 
lesion contained scattered calcification. (Fig. 2C)

Proteome analysis
Liquid chromatography-mass spectrometry was used 
to analyze the protein composition in the lesions, and 
a total of 492 proteins were identified, of which 42 
proteins were related to collagen fibers and adhesion. 
(Table 1) Among them, Asporin (ASPN) can bind with 
collagens and calcium and may induce the calcification 
of collagen [12].

Discussion
Peritoneal loose bodies, also known as peritoneal mice, 
is a very rare abdominal lesion, which is often seen in 
abdominal surgery or autopsy [13, 14]. Zhang et al. 
studied 22 peritoneal loose bodies and found that this 
lesion was more common in men aged 50 to 70 years, 
with a male to female incidence ratio of 18:4 [6]. As for 

Fig. 1 A&B: Abdominal CT showed a 4*3.8 cm mass in the right space between bladder and rectum; C: Morphology of the lesion under laparoscopy. 
D: The lesion is a white oval mass with a size of about 4.5*4*3 cm, which is slippery, tough, no adhesion with the surrounding tissue. E: The lesion had a 
calcified center
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the source of PLB, it is currently speculated that the 
most likely cause is chronic saponification and calcifi-
cation of tissues such as intestinal lipoma and greater 
omentum [15]. One possible process of PLB formation 
is that a portion of the omentum becomes twisted and 
the blood supply is cut off, followed by saponifica-
tion and calcification of the adipose tissue with con-
tinuous recruitment of collagens and proteins. Finally, 
this part of necrotic omentum tissue is shed and PLB 
is formed. In addition to a larger calcification center, 
another smaller calcification center was seen on the 
surface of the PLB in this case. Based on the theory of 
PLB formation, we believe that this smaller calcifica-
tion center has the potential to form another PLB at 
the original site.

The symptoms caused by Peritoneal loose body are 
various, and most of them are related to the location 
and movement in the abdominal cavity. The main 
symptom of the patient in our report was hematuria, 
which has not been reported in the literature before. 
Combined with the CT findings of this patient and the 
location of the PLB in the abdominal cavity, we consid-
ered that hematuria might be caused by PLB compres-
sion of the bladder or ureterovesical entrance. After 
surgery, the patient’s hematuria resolved.

We confirmed by histochemical staining that PLB 
was mainly composed of collagen and protein, lack-
ing normal cellular architecture. The protein compo-
sition of PLB was examined by proteomic analysis. In 
the protein composition of PLB, we found a large num-
ber of proteins related to collagens formation, up to 42 
proteins. Among them, Asporin (ASPN) can promote 
collagen binding to proteins and may induce collagen 
calcification [12]. ASPN is highly expressed in the 
omentum, and given the important role of the omen-
tum in PLB formation, we suggest that ASPN plays a 
crucial role in PLB formation. Laminin plays an impor-
tant role in the formation of collagen network [16]. 
Connective tissue growth factor (CTGF) can induce 

collagen deposition and promote collagen formation 
[17]. Various collagen isoforms, such as COL5A2, 
COL1A1, COL12A1, COL6A3 and COL3A1, play 
important roles in collagen deposition and collagen 
network formation [18–20]. Several different collagen-
related proteins are involved in the formation of PLB. 
In addition, Testicular tissue protein Li 70, epididymo-
associated protein and testicular tissue sperm-binding 
protein were also found in this PLB. We speculate that 
it may be related to the formation of PLB in the pel-
vic cavity in this patient. We suggest that the protein 
composition of PLB may vary depending on the site of 
formation in the human body.

Our article reported the diagnosis and treatment of 
a case of giant peritoneal loose body and discussed 
the causes and symptoms of peritoneal loose body. 
We first reported the possibility of hematuria caused 
by giant PLB in the pelvis. The CT findings of PLB 
are often misdiagnosed as tumors. CT examination 
showed that the lesions were round or oval, with clear 
and smooth boundary and calcification in the mid-
dle, and enhanced CT showed no blood supply. More 
importantly, the PLB may shift greatly with the change 
of body position. Therefore, when an unexplained 
mass in the abdominal or pelvic cavity is found in CT 
examination, the patient can change the position for 
many times. When the mass moves with the change of 
position, the possibility of PLB should be considered. 
At present, the exact diagnosis of PLB still needs to 
be completed by abdominal exploration. Laparoscopic 
exploration is still recommended. Laparoscopic explo-
ration can not only reduce the pain caused by surgery, 
but also shorten the length of hospital stay.

Giant peritoneal loose body is a very rare disease and 
is often found incidentally during abdominal explo-
ration or autopsy. The diagnosis of PLB should be 
considered when the abdominal mass of unknown ori-
gin changes with the change of body position by CT 
examination.

Fig. 2 A: HE staining showed that the lesion had no obvious cellular structure; B: Masson staining showed that the lesion was composed of neatly ar-
ranged collagens; C: Von Kossa staining showed that scattered calcifications in the lesion
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