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Background Retroperitoneal fibrosis (RPF) is uncommonly associated with metastatic gastric cancer. We present 
a patient with biopsy-proven gastric adenocarcinoma and findings of RPF without additional 
intraabdominal pathology on computed tomography (CT). Staging laparoscopy at the time of renal 
decompression confirmed peritoneal carcinomatosis.

Summary A 66-year-old woman was found to have RPF on CT without additional findings. Further workup 
included an esophagogastroduodenoscopy (EGD) demonstrating a nodular mass extending through 
the gastric cardia and body that was positive for gastric adenocarcinoma and also positron emission 
tomography/computed tomography (PET/CT) with fluorodeoxyglucose (FDG)-avidity throughout 
the gastric body and new bilateral hydronephrosis. Six weeks after the initial CT scan, subsequent 
staging laparoscopy identified peritoneal carcinomatosis and linitis plastica. While the association 
between RPF and gastric adenocarcinoma is rare in the literature, malignant RPF is more frequently 
associated with other malignancies. Furthermore, most case reports in the literature cannot address 
the effect of chemotherapy on RPF associated with metastatic gastric adenocarcinoma; the highly 
aggressive nature of malignancy-associated RPF often results in ureteral obstruction and acute renal 
failure progressing to hemodialysis, thereby rendering a patient ineligible for chemotherapy.

Conclusion We recommend timely workup of patients who present with clinical symptoms concerning for 
malignancy and RPF. Patients with malignancy-associated RPF frequently decompensate and become 
unable to tolerate chemotherapy, reducing palliative options.
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Case Description
The patient, a 66-year-old woman with a past medical 
history of hypertension, presented for an annual wellness 
exam. She reported a one-month history of unintentional 
weight loss, early satiety, and left lower quadrant (LLQ) and 
back pain. Computed tomography (CT) abdomen/pelvis 
performed within one week of her visit showed nonspecific 
infiltration of the retroperitoneum around the aorta, more 
extensive on the left than the right, consistent with early 
RPF without encasement or stricture of the ureters and 
pathologic adenopathy (Figure 1A). Esophagogastroduo-
denoscopy (EGD) performed one month after her annual 
wellness visit showed gastric wall changes consistent with 
linitis plastica and a large (10 cm) nodular lesion in the 
gastric cardia extending to the pylorus. Biopsy of the gas-
tric cardia revealed poorly cohesive adenocarcinoma with 
signet ring cells (Figure 2A) suspicious for lymphovascular 
invasion (Figure 2B) and positive for HER2 amplification. 
Concurrent colonoscopy was performed, and a single two 
mm tubular adenoma was removed from the ascending 
colon.

The patient was referred to our surgical oncology clinic for 
evaluation five weeks after her annual exam. Her interview 
revealed a history of diarrhea for one year, early satiety for 
four months, 4.5 kg unintentional weight loss over the 
past two months, and intermittent LLQ pain radiating to 
her back for two months. During this appointment, she 
was scheduled for staging laparoscopy, esophagogastrodu-
odenoscopy/esophageal ultrasound (EGD/EUS), and pos-
itron emission tomography/computed tomography (PET/
CT) to complete staging. EGD/EUS showed invasion lim-
ited to the muscularis propria, indicating stage T2 disease 

Figure 1. Axial Images of Abdomen Demonstrating Retroperitoneal 
Fibrosis. Published with Permission

Figure 2. Images from EGD Biopsy of Gastric Mass with Features of 
Gastric Adenocarcinoma. Published with Permission

A) CT abdomen/pelvis with IV contrast at time of diagnosis of RPF, with 
encasement notably visible at the level of the aortic bifurcation; B) PET/CT 
showing diffuse uptake throughout retroperitoneum (arrow indicating right 
hydronephrosis and hydroureter); C) CT abdomen/pelvis with IV contrast seven 
weeks after initial CT, revealing interval increase in RPF, at level superior to 
aortic bifurcation.

A) Area of gastric adenocarcinoma with signet ring morphology (representative 
signet ring cell indicated by arrow) adjacent to benign gastric epithelium—
hematoxylin & eosin stain (200x); B) Gastric adenocarcinoma with multiple 
foci of lymphovascular invasion (red arrow)—hematoxylin & eosin stain 
(400x).
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and hyperechoic lesions concerning peritoneal implants 
and ascites. PET/CT scan showed mild, diffuse gastric 
wall thickening with mild uptake (SUV 4.8), gastrosplenic 
lymph nodes larger than 11 mm (SUV 4.7), and a sig-
nificant increase in ill-defined RP soft tissue extending to 
bilateral common iliac chains (SUV 3.3) producing new 
right hydroureteronephrosis extending to the upper pelvis 
(Figure 1B).

The patient was referred to the ER for her new-onset right 
hydroureteronephrosis. One week after completing this 
workup and seven weeks after her initial CT, the patient 
was admitted for worsening abdominal and flank pain. 
On admission, she had lost an additional 2.3 kg, and CT 
abdomen/pelvis showed significant RPF progression and 
known gastric cancer (Figure 1C). An urgent joint case with 
urology and surgical oncology was performed to complete 
staging and address hydroureteronephrosis with retrograde 
pyelograms and bilateral ureteral stents. Staging laparosco-
py revealed malignant ascites, multiple peritoneal implants 
in the right lower quadrant, pelvis (Figure 3A), mesentery, 
and serosa of the small bowel, and a healthy-appearing liver 
without gross evidence of cirrhosis. The malignant ascites 
were aspirated and sent for cytology, revealing signet ring 
cells and poorly differentiated carcinoma. Linitis plastica 
of the stomach was also noted (Figure 3B). Two abdominal 
wall implants overlying the pelvis were biopsied and sent 
for immediate pathologic assessment, which confirmed 
poorly differentiated high-grade adenocarcinoma.

Her postoperative course was complicated by urinary reten-
tion, paralytic ileus secondary to narcotics, and malnutri-
tion requiring total parenteral nutrition (TPN). During 
this admission, she was evaluated by medical oncology and 
started on FOLFOX (folinic acid, fluorouracil, oxaliplatin) 
four days after staging laparoscopy. She has continued out-
patient therapy with FOLFOX with Herceptin. Her ileus 
resolved, but she continued TPN for nutritional support. 
Subsequent imaging has demonstrated a decrease in the 
size of gastrosplenic lymphadenopathy.

Discussion
Gastric cancer is the sixth most common malignancy 
worldwide, with higher incidence and prevalence rates in 
Asia. It has the fifth-highest mortality rate globally, though 
this is much lower in the United States, where there is a 
reduced incidence and prevalence.1‒4 Gastric cancer has 
an indolent course, detected after patients become symp-
tomatic, largely from mass effect of the primary mass, 
paraneoplastic syndromes, or metastatic burden. For this 
reason, approximately 50% of patients, at the time of pre-
sentation, have disease that is already beyond locoregional 
confines and is unresectable.5 Adenocarcinoma represents 
95% of gastric cancers and can be divided into intestinal 
or diffuse types based on the Lauren classification or into 
papillary, tubular, mucinous, and poorly cohesive types 
based on the World Health Organization (WHO) classifi-
cation in 2010. The patient described above falls into the 
diffuse or poorly cohesive type, which occurs equally in 

Figure 3. Images from Staging Laparoscopy Demonstrate Peritoneal Carcinomatosis and Linitis Plastica. Published with Permission

A) Peritoneal implants on median umbilical fold (white arrow) and peritoneum overlying pelvis; B) view of anterior surface of stomach with linitis plastica  
(white arrows).

A B



Podrat JL, Chegireddy V, Sheu T, Anton R, Satkunasivam R, Holder AMACS Case Reviews in Surgery

– 101 –American College of Surgeons ACS Case Reviews. 2022;3(6):98-102

men and women, is more common in people <50 years of 
age, and is associated with hereditary diffuse gastric cancer. 
It is marked by flat or ulcerated growth patterns, linitis 
plastica, and loss of cohesion with signet ring cells and no 
glands.6

Retroperitoneal fibrosis (RPF) is an uncommon disease 
process characterized by the presence of inflammatory and 
fibrous tissue around the infrarenal abdominal aorta and 
iliac arteries, often encasing the ureters.7 RPF has an annual 
incidence of 1.3 per 100,000 persons per year. The differ-
ential diagnosis for RPF is broad, including not only iatro-
genic causes such as radiation, abdominal or pelvic surger-
ies, but also trauma, infection, and inflammatory states; 
however, 70% of cases are idiopathic, and 8% are attribut-
ed to malignancies, most commonly carcinoid, which has 
been associated with serotonin release, and Hodgkin and 
non-Hodgkin lymphomas, sarcomas, colorectal, bladder, 
prostate, and breast cancers, which have been associated 
with a desmoplastic reaction.8‒10 Like gastric adenocar-
cinoma, RPF (thought to be due to the aforementioned 
desmoplastic reaction) is generally a delayed diagnosis, 
often only detected after causing organ dysfunction, most 
commonly ureteral obstruction or renal impairment. This 
etiology of ureteral obstruction is distinct from that caused 
by external compression from pelvic peritoneal disease due 
to gastric cancer. Other common presentations of retroper-
itoneal fibrosis are nonspecific, including lower back and 
flank pain, malaise, anorexia, weight loss, fevers, nausea, 
and vomiting.7 Gastric cancers can present with additional 
nonspecific symptoms such as abdominal pain, anorexia, 
nausea, early satiety, and weight loss as well as dysphagia, 
hematemesis, and dyspepsia.11

Globally, there have been few reported cases of RPF leading 
to the diagnosis of gastric cancer, two such cases in Japan 
and one in Iran; all reported cases have been associated with 
scirrhous gastric adenocarcinoma.12‒14 Only a single case 
report from the United States has been published describ-
ing a patient with gastric adenocarcinoma and concurrent 
RPF. Peixoto et al. presented a patient with renal failure 
and jaundice secondary to encasement and mass effect of 
RPF; it was only during attempted EUS of the RPF mass 
that she was found to have a thickened gastric wall. Gastric 
biopsy demonstrated gastric adenocarcinoma with linitis 
plastica. This patient could not undergo palliative chemo-
therapy due to reduced performance status and organ dys-
function. Because poor performance status is a common 
feature of patients with cancer and metastatic RPF, the 
effect of chemotherapy on malignancy-associated RPF is 

unknown.15 Our patient is unique in that she could initiate 
chemotherapy immediately after staging laparoscopy since 
the optimization of renal function was achieved with uret-
eral stents. After completing three cycles of FOLFOX with 
Herceptin, she was readmitted to the hospital for unrelated 
causes. At that time, a CT scan was completed (Figure 4), 
revealing interval improvement of RPF.

Conclusion
Rarely associated with gastric adenocarcinoma, RPF detec-
tion warrants complete and expedient workup. If the func-
tional status of these patients allows them to receive pal-
liative chemotherapy, they may have a reduced burden of 
RPF disease.

Lessons Learned
Retroperitoneal fibrosis is an uncommon disease process, 
infrequently associated with metastatic cancer. The effect 
of chemotherapy on RPF disease burden in patients with 
gastric adenocarcinoma is poorly understood due to the 
delayed presentation of patients with advanced organ fail-
ure and reduced functional status. Timely diagnosis of 
malignancy-associated RPF may allow patients to receive 
palliative chemotherapy to delay RPF progression and 
improve quality of life.

Figure 4. Retroperitoneal Fibrosis Associated with Gastric Cancer 
Improved after Three Cycles of Chemotherapy. Published with Permission

Axial image from CT abdomen/pelvis with IV contrast illustrating interval 
decrease in RPF at level of aortic bifurcation following three cycles of FOLFOX/
Herceptin.
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