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Case Report
Postoperative peritoneal inflammatory  
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Abstract: Peritoneal metastasis from breast cancer is a relatively rare life-threatening condition. The gold standard 
for diagnosing peritoneal metastasis is a direct peritoneal biopsy. In this report, we describe an interesting case 
of peritoneal inflammation mimicking peritoneal metastasis in a patient with breast cancer, as confirmed by lapa-
roscopic peritoneal biopsy. A 45-year-old woman with a history of right breast cancer presented with a peritoneal 
wall mass seen on an abdominal computed tomography (CT) in routine follow-up. She underwent right skin-sparing 
mastectomy with sentinel lymph node biopsy with direct to implant reconstruction 6 years prior and underwent 
right salpingo-oophorectomy 2 years before. Positron emission tomography-computed tomography (PET-CT) and 
abdominopelvic CT showed multiple enhancing nodules in small bowel mesentery and right peritoneal wall with a 
small amount of ascites, which led to a strong suspicion of peritoneal metastasis. After a multidisciplinary confer-
ence, the possibility of peritoneal seeding became doubtful. Laparoscopic biopsy was performed, and peritoneal 
wall mass biopsy was subsequently performed. Pathologic results showed no evidence of peritoneal metastasis of 
breast cancer. The peritoneal biopsy specimen revealed postoperative fibrosis and inflammation with some meal 
content. Although rare in breast cancer, peritoneal metastasis can produce a devastating outcome if left undiag-
nosed. Despite the imaging findings strongly suggesting metastasis, biopsy confirmation for the suspected lesion 
was necessary. This not only verifies true metastasis but also determines the treatment options available for the 
patient and thus unnecessary treatment can be avoided.

Keywords: Breast carcinoma, peritoneal inflammation, peritoneal metastasis, acute peritonitis, laparoscopic bi-
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Introduction

Breast cancer is the most common malig- 
nancy found in women worldwide, and in Korea, 
it is the second most common cancer among 
women [1]. Although the incidence of locally 
advanced breast cancer has decreased and 
early breast cancer cases have increased, the 
incidence of metastatic breast cancer has  
not changed. Additionally, although there are 
advancements in multimodal therapies includ-
ing intensive local treatment, chemotherapy, 

endocrine therapy, and targeted therapy, these 
have not produced significant changes in the 
prognosis of patients with breast cancer accom-
panied by distant metastasis [2].

The common sites of breast cancer metastasis 
are the bone, lung, liver, and brain, while  
metastasis to the peritoneal cavity is relatively 
rare. The reported incidence rates are 0.7-2.7% 
[3, 4]. Usually, peritoneal metastasis affects 
patients with gastrointestinal and gynecologic 
malignancies [5]. Most peritoneal metastasis 
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from breast cancer is associated with metasta-
ses in other organs, and single metastasis to 
the peritoneal cavity from breast cancer is un- 
common [3]. It is reported that the peritoneal 
metastasis from breast cancer is developed 
late and this late onset may be associated with 
true delayed metastasis or late metastasis 
detection [3-6]. This might not be associated 
with any specific symptom, and imaging modali-
ties including computed tomography (CT) are 
limited in their ability to visualize localized peri-
toneal metastasis since they have low sensitiv-
ity for small-volume disease. Additionally, posi-
tron emission tomography-computed tomogra-
phy (PET-CT) has a high rate of false positives  
in detecting peritoneal metastasis associated 
with tissue inflammation following diverse  
medical and surgical approaches [6]. The gold 
standard in diagnosing peritoneal metastasis 
is direct peritoneal visualization, either by lapa-
rotomy or laparoscopy. The peritoneal metasta-
sis from breast cancer shows a dismal progno-
sis, and early accurate detection is critical to 
avoid a life-threatening condition [3, 4].

In this report, we describe an interesting case 
of peritoneal inflammation with granulomas 
mimicking peritoneal metastasis in a patient 
with breast cancer, as diagnosed with laparo-
scopic peritoneal biopsy. The publication of  
this report was approved by the Institutional 
Review Board of the Chungbuk National Uni- 

enhancing nodular lesion in the right salpingo-
oophorectomy site. This was suggestive of  
peritoneal metastasis (Figure 1). A PET-CT 
showed multiple hypermetabolic nodular lesi- 
ons in the left upper quadrant of the abdominal 
mesentery, wall of the descending colon, right 
paracolic gutter, right pelvic cavity, and cul de 
sac (SUVmax = 8.4), suggesting peritoneal seed-
ing. No gross hypermetabolic lesion was noted 
in both breasts and axillae. Chest CT scan and 
bone scan also showed no evidence of abnor-
mality suggesting breast cancer recurrence 
(Figure 2). 

The patient underwent right skin-sparing mas-
tectomy with sentinel lymph node biopsy with 
direct to implant reconstruction 68 months 
before the consultation. The tumor was diag-
nosed as a well-differentiated invasive lobu- 
lar carcinoma, measuring 5.5 cm in diameter 
(Figure 3A). On immunohistochemistry, the tu- 
mor tested positive for the estrogen receptor 
(2+, 95%) and progesterone receptor (2+, 75%) 
and negative for C-erb-B2. The Ki67 prolifera-
tion index was 10%. Out of 5 sentinel lymph 
nodes sampled, one was revealed to have a  
3 mm macrometastasis on permanent pathol-
ogy. According to the eighth edition of the 
American Joint Committee on Cancer (AJCC) 
staging system, the tumor was pathologic sta- 
ge IIIA (pT3pN1snM0). She underwent adjuvant 
chemotherapy consisting of 4 cycles of adria-

Figure 1. Abdomen pelvis computed tomography findings (A-D) showed mul-
tiple enhancing nodules in the small bowel mesentery and the right perito-
neal wall with a minimal amount of ascites and a suspicious rim-enhancing 
nodular lesion in the right salpingo-oophorectomy site. That was suggestive 
of peritoneal metastasis.

versity Hospital, Republic of 
Korea. The patient provided 
informed consent for her treat-
ment and agreed to the publi-
cation of the figures and data 
in this report.

Case report

A 45-year-old woman with a 
history of right breast cancer 
at the age of 40 years present-
ed with a peritoneal wall and 
omental mass on CT image  
in routine follow-up. The CT 
scans of the abdomen and 
pelvis showed newly appeared 
multiple enhancing nodules in 
the small bowel mesentery 
and the right peritoneal wall 
with a minimal amount of  
ascites and a suspicious rim-
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mycin (60 mg/m2) and cyclophosphamide (600 
mg/m2) and 4 cycles of docetaxel (75 mg/m2), 
sequentially. Additionally, she underwent adju-
vant radiotherapy consisting of 50 Gy in 28 
fractions. The patient has been treated with 
tamoxifen as adjuvant endocrine therapy and  
is currently has been taking tamoxifen 20 mg 
daily for 58 months.

Upon regular gynecologic exam, she developed 
a right ovarian mass detected on abdomin- 
opelvic CT scan and underwent right salpingo-
oophorectomy 2 years before the consultation. 
The lesion was diagnosed as mucinous cystad-
enoma on final pathology. During a routine fol-
low-up study performed after 6 months, she  

mal, <35.0 U/ml); CA 19-9, 8.61 U/ml (normal, 
<35.0 U/ml).

Previous hospital operative records described 
the lesion as a perforation of the ileum with a 
large amount of peritoneal spillage, with an 
indefinite small bowel mass as surgical find-
ings. Operative procedures described that 20 
cm of distal small bowel was resected and 
anastomosed layer by layer. 

We referred the resected small bowel speci-
men block and slide to the pathologic depart-
ment for review. Slide review of the outside sur-
gical specimen including the small bowel seg-
mental resection was diagnosed as small bowel 

Figure 2. Positron emission tomography-computed tomography findings (A-
D) showed multiple hypermetabolic nodular lesions in the left upper quad-
rant abdominal mesentery, wall of the descending colon, right. paracolic gut-
ter, right pelvic cavity, and cul de sac (SUVmax = 8.4), suggesting peritoneal 
seeding. 

Figure 3. Primary breast cancer was diagnosed as a well-differentiated in-
vasive lobular carcinoma (A, H&E, ×200). Small bowel segmental resection 
revealed small bowel with chronic active inflammation, erosion, and serosi-
tis without a definite mass suggesting metastasis of breast cancer (B, H&E, 
×100). 

did not show any abnormali-
ties suggesting recurrence or 
metastasis from breast can- 
cer.

She had a history of emer- 
gency laparotomy 3 months 
before a consultation at a dif-
ferent hospital. She develop- 
ed acute abdominal pain for 
which she visited the emer-
gency room and was diagnos- 
ed to have generalized perito-
nitis with pneumoperitoneum 
suggestive of bowel perfora-
tion. She underwent emer- 
gency laparotomy and small 
bowel resection and anasto-
mosis. After the operation, 
she was discharged 2 weeks 
after surgery due to a pro-
longed postoperative intesti-
nal obstruction. On physical 
examination, there was no  
evidence of abdominal disten-
sion and palpable mass with 
only the anterior midline inci-
sion scar being visible. There 
was no evidence of palpable 
abnormality on the bilateral 
breast and axilla. Levels of 
tumor markers were within 
normal limits, as follows: car-
cinoembryonic antigen (CEA), 
1.39 ng/ml (normal, <5.0 ng/
ml); carbohydrate antigen (CA) 
15-3, 6.4 U/ml (normal, <28.0 
U/ml); CA 125, 24.9 U/ml (nor-
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in chronic active inflammation with erosion and 
perforation, with an indefinite mass suggestive 
of breast cancer metastasis (Figure 3B). The 
results of immunohistochemistry also showed 
Pan-CK-negative and GATA3-negative findings. 

After a multidisciplinary oncology team meet-
ing, we decided to perform a laparoscopic  
peritoneal biopsy to ensure accurate diagnosis 
and to confirm peritoneal metastasis. Laparo- 
scopic surgery was performed by a colorectal 
surgeon with the patient under general anes-
thesia, and surgical findings revealed multiple 
peritoneal wall masses along the right pelvic 
cavity and peritoneal wall. Additionally, multiple 
conglomerated masses were seen along the 
right oophorectomy site and around the small 
bowel (Figure 4A-C). Multiple laparoscopic ex- 
cisional biopsies were performed for the pelvic 
masses near the right paracolic gutter, ovary, 
and omental mass. Intraoperative frozen biop-
sy revealed chronic inflammation with foreign 
body granuloma and without malignancy. The 
postoperative course was uncomplicated and 
the patient was discharged 3 days after the 
operation without any complications.

Permanent pathologic results of the peritoneal 
and omental mass revealed foreign body gran-
uloma with some meal contents. There was no 
evidence of tumor cells suggesting metastatic 

well and is currently on endocrine therapy, with 
no evidence of breast cancer recurrence.

Discussion

Peritoneal carcinomatosis is diagnosed fre-
quently in several gastrointestinal and gyneco-
logical malignancies [5, 7]. It was shown to  
significantly decrease overall survival, and the 
occurrence of peritoneal carcinomatosis was 
traditionally regarded as a terminal condition. 
The understanding of the biology and the path-
ways of dissemination of tumors with intraperi-
toneal spread and the understanding of the 
protective function of the peritoneal barrier 
against tumor seeding, the concept of perito-
neal carcinomatosis has been changed to 
locoregional disease in the absence of other 
systemic metastasis in patients with several 
gastrointestinal and gynecological malignan-
cies [7]. Accordingly, multimodal treatment 
including aggressive cytoreductive surgery 
(CRS), hyperthermic intraperitoneal chemo- 
therapy (HIPEC), and systemic chemotherapy 
have been proposed and are considered as 
promising methods to improve loco-regional 
control of the disease and ultimately to increa- 
se survival, especially in patients with colorec-
tal, gastric, and epithelial ovarian cancer [8,  
9]. Many studies have reported improved sur-
vival outcomes through aggressive locoregion-

Figure 4. Laparoscopic operative findings (A-C) showed multiple peritoneal 
wall masses along the right pelvic cavity and peritoneal wall. Omental biopsy 
showed only foreign body granuloma without definite tumor cells suggesting 
metastatic or primary malignancy (D, H&E, ×100).

or primary malignancy. Rather, 
it was suggestive of postoper-
ative inflammatory granuloma 
associated with small bowel 
contents relating to a previ- 
ous small bowel perforation 
(Figure 4D). 

After confirming the absence 
of peritoneal metastasis, she 
was scheduled for a routine 
follow-up study for the detec-
tion of possible breast cancer 
recurrence. Since she was  
still premenopausal at the 
time and was considered a 
high-risk patient with stage 
IIIA as an initial stage, we dis-
cussed extended endocrine 
therapy with tamoxifen up to 
10 years. The patient restart-
ed treatment with adjuvant 
endocrine therapy with tamox-
ifen 20 mg daily. She is doing 
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al therapy in colorectal and gastric cancer 
patients with peritoneal carcinomatosis [10, 
11].

Metastasis to the peritoneal cavity is relatively 
rare in breast cancer patients and reported 
incidence rates are 0.7-2.7% [3, 4]. Breast can-
cer is the main extra-abdominal primary cause 
of peritoneal metastasis and it may spread to 
the mesentery through embolic hematogen- 
ous spread. Typically, these tumors involve the 
antimesenteric margins of the small bowel pro-
ducing mural nodules with the potential to  
lead to bowel obstruction or intussusception 
[5, 7]. According to the results of retrospec- 
tive analysis of 3096 invasive breast cancer 
patients, among 9.33% of patients who devel-
oped distant metastasis, patients with perito-
neal metastasis had the worst survival, com- 
parable with that of brain metastasis [3]. 
Peritoneal carcinomatosis was an independent 
risk factor for reduced survival in comparison 
with other metastatic sites in the study (HR 
1.70, 95% CI 1.00-2.90). Another report 
showed that the median survival of patients 
with peritoneal metastasis was only 1.56 mon- 
ths (range 0.2-27 months), while the median 
survival after all distant metastasis was 20.5 
months (0.1-125 months) [4]. Patients with 
metachronous metastases had significantly 
poorer survival than patients with synchronous 
metastases [3]. In breast cancer patients with 
peritoneal metastasis, CRS and HIPEC demon-
strated encouraging results in small cohorts. 
Recently, a preliminary study about aggressive 
local therapy including CRS and HIPEC for 4 
patients with peritoneal metastasis from bre- 
ast cancer has been reported. Following CRS 
and HIPEC, the quality of life of each patient 
was improved and all 4 patients survived  
for 31, 28, 16, and 52 months, respectively, 
without disease progression. The 4 cases pro-
vide evidence that an integrated therapy of 
CRS and HIPEC is a promising strategy that 
could improve the outcomes of patients with 
breast cancer and peritoneal carcinomatosis 
[12]. Larger and more robust studies are need-
ed to determine their impact on breast cancer-
specific survival.

Regarding the risk factors for peritoneal metas-
tasis among patients affected by breast can-
cer, high-grade tumor, lobular invasive histolo-
gy, and advanced TNM stage were reported as 

a significant independent predictive factor [3]. 
Some authors reported that breast cancer 
patients with mutated BRCA genes have a  
higher prevalence of peritoneal carcinomato-
sis. This may be interpreted as a new primary 
malignancy from the ovary, fallopian tube, or 
peritoneum, which BRCA-mutated patients are 
also predisposed to [13]. Among the patients 
with abdominal carcinomatosis in women with 
a history of breast cancer, 74.7% of cases  
were associated with primary ovary or perito-
neal cancer, and only 25.3% of peritoneal 
metastasis derived from previous breast can-
cer [14]. Early breast cancer stage and the 
absence of previous recurrence were predictive 
of primary ovarian and peritoneal cancer. In our 
case, the patient was young, had advanced 
breast cancer, had never experienced a recur-
rence, and had a surgical history of oophorec-
tomy for an ovarian tumor. Thus, we considered 
the possibility of abdominal carcinomatosis 
from the breast or ovary, and there is a need  
for active histological confirmation. Most peri-
toneal metastasis from breast cancer is associ-
ated with metastases in other organs, and sin-
gle metastasis to the peritoneal cavity from 
breast cancer is uncommon [3]. It is reported 
that the peritoneal metastasis from breast can-
cer develops late and this late onset may be 
associated with true delayed metastasis or  
late metastasis detection [3-6]. In addition to 
vague and nonspecific abdominal symptoma-
tology, the lack of accurate imaging tests such 
as CT or PET-CT may also be a cause of late 
diagnosis. An important tenant of peritoneal 
carcinomatosis is that any imaging modality 
may underestimate the true volume and bur-
den of peritoneal carcinomatosis. Typical CT 
findings of peritoneal metastasis include multi-multi-
focal discrete nodules to infiltrative masses in 
the peritoneal cavity, omental haziness, as- 
cites, and peritoneal thickening, nodularity,  
and enhancement. The frequent locations are 
dependent on position including peritoneal 
reflection of the pelvis, lower small bowel mes-
entery, sigmoid mesocolon, right paracolic gut-
ter, right subphrenic space, and omentum [15]. 
The diagnostic accuracy of CT for the detec- 
tion of peritoneal carcinomatosis and the 
detection of peritoneal implants has improved 
due to the improvement of CT modality and 
imaging [15-17]. However, the efficacy of CT for 
the detection of peritoneal metastasis could  
be compromised by the small size of tumor 
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implants and CT has an important size limit  
for lesion detection especially in some critical 
sites like the small bowel walls [15-17]. Sen- 
sitivity for CT detection of tumor nodules less 
than 0.5 cm and 1 cm is reported to be 11% 
and 25-50%, respectively [18]. The combina-
tion of 18F-FDG PET/CT can allow for im- 
provement in the anatomical localization of 
intra- and extra-pelvic structures. The location 
of these structures are related with 18F-FDG 
uptake and thus, can provide more reliable 
data regarding the nature of the pathological 
findings. The sensitivity and specificity were 
reported as 87% and 92%, respectively, in a 
previous meta-analysis [19]. However, PET-CT 
has a high rate of false positivity due to tissue 
inflammation, as well as a high rate of false 
negatives because of metabolic inactivity of 
dormant neoplastic cells after chemotherapy 
[6]. Although it is an exceedingly rare condition 
and there are many diagnostic difficulties, peri-
toneal metastasis in breast cancer is a very 
poor prognostic condition. The diagnostic role 
of matrix metalloproteinase (MMP)-2 expres-
sion and elevated CEA in ascites had been 
investigated [20]. Confirmatory histological 
biopsy under exploratory laparotomy or diag-
nostic laparoscopy must be performed in the 
presence of suspicious lesions. Diagnostic lap-
aroscopy (DL) allows the surgeon to calculate 
the extent of disease and assess tumor bur-
den, with less operative time, less morbidity, 
and mortality compared to laparotomy. DL has 
demonstrated multiple strengths: evaluation of 
small bowel mesentery; thorough assessment 
of the omental bursa, pelvic cavity, diaphragm, 
and abdominal wall; and allowing peritoneal 
washings and biopsies if needed to determine 
the course of treatment. Its areas of inherent 
weakness pertain to the evaluation of the  
thickness of diaphragmatic lesions and evalua-
tion of pancreatic or lesser sac involvement; 
however, with the use of intraoperative laparo-
scopic ultrasound, these challenges may be 
overcome [21]. Immunohistochemical (IHC) an- 
alysis of peritoneal lesions helps exclude the 
differential diagnosis. IHC analysis for estrogen 
receptors, progesterone receptors, and human 
epidermal growth factor receptor 2 (HER2) on 
distant metastases demonstrated diagnostic 
accuracy and is strongly recommended. Sta- 
ining of gross cystic disease fluid protein 15 
(GCDFP-15), regulated by the androgen recep-
tor, was traditionally used for differential diag-

nosis of mammary origin carcinoma. However, 
it shows relatively low sensitivity (55%-76%) for 
detecting breast-origin cancer. Recently, GATA 
binding protein 3 (GATA3) is widely known as 
mammary cancer and urothelial cancer mark- 
er. GATA3, a member of a zinc finger transcrip-
tion factor family, is crucial for the differentia-
tion of many tissues and an extremely sensi- 
tive marker for breast and urothelial carcino-
mas. GATA3 expression shows 100% positivity 
in involving breast lobular carcinoma and 96% 
positivity in breast ductal carcinoma [22]. In 
the present case, resected small bowel speci-
men was diagnosed as only chronic active 
inflammation with erosion and perforation. 
Pan-CK and GATA3 staining in small bowel 
showed all negative findings, consistent with no 
evidence of mammary origin. Additionally, per-
manent pathologic results of peritoneal mass 
showed only foreign body granuloma with meal 
contents. It was suggestive of postoperative 
inflammatory granuloma associated with small 
bowel content due to the previous small bowel 
perforation. After active DL and biopsy, we can 
conclude that there was no evidence of perito-
neal metastasis. The patient was satisfied  
with the outcome of the treatment and can 
undergo follow-up tests with confidence. A limi-
tation of this study is that it is not possible to 
specify the cause of small bowel perforation 
because this was an emergency surgery con-
ducted at a different secondary hospital and 
the operative findings could not be fully dis-
cussed at the time of the surgery. If there was 
enough communication for the surgical find- 
ings at the time of abdominal surgery, the sur-
geons could have considered the possibility of 
diffuse spillage of bowel content associated 
with bowel perforation and resulting in a peri- 
toneal mass forming a granuloma. However, 
considering that the patient was young with 
advanced stage breast cancer patient at the 
time of diagnosis, that peritoneal metastasis of 
breast cancer is rare but possible, and the 
prognosis is very poor, active diagnostic biopsy 
is thought to be a good approach to confirm the 
absence of metastasis instead of observation 
and follow-up using CT or PET-CT imaging. 

In conclusion, peritoneal metastasis is a rare 
condition with many diagnostic difficulties in 
breast cancer and may result in a very poor 
prognosis. Surgeons must keep in mind the 
possibility of peritoneal metastasis in suspect-
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ed cases, and an aggressive diagnostic app- 
roach including DL and active pathologic analy-
sis with IHC studies should be performed to 
ensure accurate diagnosis and timely active 
treatment. 

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Young Duck  
Shin, Department of Anesthesiology and Pain 
Medicine, Chungbuk National University Hospital, 
Chungbuk National University College of Medi- 
cine, 1 Chungdae-ro, Seowon-gu, Cheongju 28644, 
South Korea. Tel: +82-10-5482-0133; Fax: +82-43-
272-0264; E-mail: yydshin@chungbuk.ac.kr

References

[1] Hong S, Won YJ, Park YR, Jung KW, Kong HJ 
and Lee ES; Community of Population-Based 
Regional Cancer Registries. Cancer statistics 
in Korea: incidence, mortality, survival, and 
prevalence in 2017. Cancer Res Treat 2020; 
52: 335-350.

[2] Park EH, Min SY, Kim Z, Yoon CS, Jung KW, 
Nam SJ, Oh SJ, Lee S, Park BW, Lim W and Hur 
MH; Korean Breast Cancer Society. Basic facts 
of breast cancer in Korea in 2014: the 10-year 
overall survival progress. J Breast Cancer 
2017; 20: 1-11.

[3] Bertozzi S, Londero AP, Cedolini C, Uzzau A, Se-
riau L, Bernardi S, Bacchetti S, Pasqual EM 
and Risaliti A. Prevalence, risk factors, and 
prognosis of peritoneal metastasis from breast 
cancer. Springerplus 2015; 4: 688.

[4] Tuthill M, Pell R, Guiliani R, Lim A, Gudi M, Con-
tractor KB, Lewis JS, Coombes RC and Steb-
bing J. Peritoneal disease in breast cancer: a 
specific entity with an extremely poor progno-
sis. Eur J Cancer 2009; 45: 2146-2149.

[5] Coccolini F, Gheza F, Lotti M, Virzi S, Iusco D, 
Ghermandi C, Melotti R, Baiocchi G, Giulini 
SM, Ansaloni L and Catena F. Peritoneal carci-
nomatosis. World J Gastroenterol 2013; 19: 
6979-6994.

[6] Pasqual EM, Bertozzi S, Bacchetti S, Londero 
AP, Basso SM, Santeufemia DA, Lo Re G and 
Lumachi F. Preoperative assessment of perito-
neal carcinomatosis in patients undergoing 
hyperthermic intraperitoneal chemotherapy 
following cytoreductive surgery. Anticancer 
Res 2014; 34: 2363-2368.

[7] Kusamura S, Baratti D, Zaffaroni N, Villa R, Lat-
erza B, Balestra MR and Deraco M. Pathophys-
iology and biology of peritoneal carcinomato-
sis. World J Gastrointest Oncol 2010; 2: 12-18.

[8] Esquivel J, Sticca R, Sugarbaker P, Levine E, 
Yan TD, Alexander R, Baratti D, Bartlett D, Bar-
one R, Barrios P, Bieligk S, Bretcha-Boix P, 
Chang CK, Chu F, Chu Q, Daniel S, de Bree E, 
Deraco M, Dominguez-Parra L, Elias D, Flynn 
R, Foster J, Garofalo A, Gilly FN, Glehen O, Go-
mez-Portilla A, Gonzalez-Bayon L, Gonzalez-
Moreno S, Goodman M, Gushchin V, Hanna N, 
Hartmann J, Harrison L, Hoefer R, Kane J, Kec-
manovic D, Kelley S, Kuhn J, Lamont J, Lange 
J, Li B, Loggie B, Mahteme H, Mann G, Martin 
R, Misih RA, Moran B, Morris D, Onate-Ocana 
L, Petrelli N, Philippe G, Pingpank J, Pitroff A, 
Piso P, Quinones M, Riley L, Rutstein L, Saha S, 
Alrawi S, Sardi A, Schneebaum S, Shen P, Shi-
bata D, Spellman J, Stojadinovic A, Stewart J, 
Torres-Melero J, Tuttle T, Verwaal V, Villar J, 
Wilkinson N, Younan R, Zeh H, Zoetmulder F 
and Sebbag G; Society of Surgical Oncology 
Annual Meeting. Cytoreductive surgery and hy-
perthermic intraperitoneal chemotherapy in 
the management of peritoneal surface malig-
nancies of colonic origin: a consensus state-
ment. Society of Surgical Oncology. Ann Surg 
Oncol 2007; 14: 128-133.

[9] Chua TC, Robertson G, Liauw W, Farrell R, Yan 
TD and Morris DL. Intraoperative hyperthermic 
intraperitoneal chemotherapy after cytoreduc-
tive surgery in ovarian cancer peritoneal carci-
nomatosis: systematic review of current re-
sults. J Cancer Res Clin Oncol 2009; 135: 
1637-1645.

[10] Manzanedo I, Pereira F, Rihuete Caro C, Perez-
Viejo E, Serrano A, Gutierrez Calvo A, Regueira 
FM, Casado-Adam A, Cascales-Campos PA, 
Arteaga X, Garcia-Fadrique A, Gomez Sanz R, 
Lopez Garcia A, Zozaya G, Arjona A and Gil 
Martinez J. Cytoreductive surgery and hyper-
thermic intraperitoneal chemotherapy (HIPEC) 
for gastric cancer with peritoneal carcinomato-
sis: multicenter study of Spanish group of peri-
toneal oncologic surgery (GECOP). Ann Surg 
Oncol 2019; 26: 2615-2621.

[11] Quenet F, Elias D, Roca L, Goere D, Ghouti L, 
Pocard M, Facy O, Arvieux C, Lorimier G, Pezet 
D, Marchal F, Loi V, Meeus P, Juzyna B, de Forg-
es H, Paineau J and Glehen O; UNICANCER-GI 
Group and BIG Renape Group. Cytoreductive 
surgery plus hyperthermic intraperitoneal che-
motherapy versus cytoreductive surgery alone 
for colorectal peritoneal metastases (PRODIGE 
7): a multicentre, randomised, open-label, 
phase 3 trial. Lancet Oncol 2021; 22: 256-
266.

[12] Yu JH, Feng Y, Li XB, Zhang CY, Shi F, An SL, Liu 
G, Zhang YB, Zhang K, Ji ZH, Li B, Yan GJ, Li YP 
and Li Y. Cytoreductive surgery and hyperther-
mic intraperitoneal chemotherapy for perito-
neal metastasis from breast cancer: a prelimi-

mailto:yydshin@chungbuk.ac.kr


Peritoneal granuloma mimicking metastasis

6254 Am J Transl Res 2023;15(10):6247-6254

nary report of 4 cases. Gland Surg 2021; 10: 
1315-1324.

[13] Hewitt MJ, Hall GD, Wilkinson N, Perren TJ, 
Lane G and Spencer JA. Image-guided biopsy 
in women with breast cancer presenting with 
peritoneal carcinomatosis. Int J Gynecol Can-
cer 2006; 16 Suppl 1: 108-110.

[14] Garg R, Zahurak ML, Trimble EL, Armstrong DK 
and Bristow RE. Abdominal carcinomatosis in 
women with a history of breast cancer. Gynecol 
Oncol 2005; 99: 65-70.

[15] Cho JH and Kim SS. Peritoneal carcinomatosis 
and its mimics: review of CT findings for differ-
ential diagnosis. J Belg Soc Radiol 2020; 104: 
8.

[16] Dromain C, Leboulleux S, Auperin A, Goere D, 
Malka D, Lumbroso J, Schumberger M, Sigal R 
and Elias D. Staging of peritoneal carcinomato-
sis: enhanced CT vs. PET/CT. Abdom Imaging 
2008; 33: 87-93.

[17] Marin D, Catalano C, Baski M, Di Martino M, 
Geiger D, Di Giorgio A, Sibio S and Passariello 
R. 64-section multi-detector row CT in the pre-
operative diagnosis of peritoneal carcinomato-
sis: correlation with histopathological findings. 
Abdom Imaging 2010; 35: 694-700.

[18] Koh JL, Yan TD, Glenn D and Morris DL. Evalu-
ation of preoperative computed tomography in 
estimating peritoneal cancer index in colorec-
tal peritoneal carcinomatosis. Ann Surg Oncol 
2009; 16: 327-333.

[19] Kim SJ and Lee SW. Diagnostic accuracy of 
(18)F-FDG PET/CT for detection of peritoneal 
carcinomatosis; a systematic review and meta-
analysis. Br J Radiol 2018; 91: 20170519.

[20] Noh S, Jung JJ, Jung M, Kim KH, Lee HY, Wang 
B, Cho J, Kim TS, Jeung HC and Rha SY. Body 
fluid MMP-2 as a putative biomarker in meta-
static breast cancer. Oncol Lett 2012; 3: 699-
703.

[21] Berri RN and Ford JM. Textbook of Gastroin- 
testinal Oncology. In: Yalcin S, Philip PA, edi-
tors. Management of Peritoneal Malignancies. 
Springer, Cham; 2019. pp. 395-420.

[22] Laprovitera N, Riefolo M, Ambrosini E, Klec C, 
Pichler M and Ferracin M. Cancer of unknown 
primary: challenges and progress in clinical 
management. Cancers (Basel) 2021; 13: 451.


