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Abstract
A 70 year old male with a history of inoperable pancreatic cancer with peritoneal metastases was evaluated by FDG
PET/CT imaging for disease extent and therapy response after 4 cycles of chemotherapy. PET/CT demonstrated mildly
increased uptake at the primary site within the pancreatic neck and in the peritoneum. An unexpected finding involved
increased uptake in the right inguinal canal region around the patient’s known hernia. A hernia inflammation was
suspected and the patient subsequently underwent surgical intervention for possible strangulation. Unexpectedly, the
histopathologic evaluation of the surgical specimen revealed peritoneal metastasis in the inguinal canal. Although
metastasis to this localization is rather rare, the use of PET/CT assisted in the discovery of unexpected metastasis in a rare
location.
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1 Introduction
Case presentation:
A 70 year old male presents with a history of inoperable pancreatic cancer with peritoneal metastases diagnosed nine
months ago. The histology was consistent with moderately differentiated non mucinous pancreatic adenocarcinoma. He
underwent 4 cycles of combination chemotherapy between January and June 2009. During therapy, his CEA levels
decreased from 365 to 165, indicating good response to ongoing therapy. Due to severe therapy induced hematologic
toxicity, chemotherapy was discontinued and the patient was referred for further testing including serum tumor markers,
CT and PET/CT studies. The CT study showed a pancreatic neck mass which decreased in size compared to baseline CT.
A subsequent PET/CT revealed a mildly hypermetabolic solid mass within the neck of the pancreas extending into the
pancreatic body (SUVmax 4.0) (see Figure 1, arrow). Additionally, there were scattered areas of nodular stranding within
the mesentery with several areas demonstrating mild FDG uptake (SUVmax 3.0) (see Figure 1, arrowhead) and an 8 mm
precaval lymph node with mild FDG uptake (not shown). Furthermore, a large right inguinal canal defect was noted to
demonstrate soft tissue stranding associated with increased FDG uptake (SUVmax 4.0) (see Figure 2, arrow). Overall, the
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PET/CT findings were consistent with pancreatic cancer post chemotherapy that showed mesenteric stranding with mild
FDG uptake. In the absence of a baseline study, the degree of response to therapy cannot be optimally assessed. However,
the findings in the inguinal canal were most intriguing which required further evaluation by a surgeon. The patient
subsequently underwent inguinal hernia repair with the suspicion of an impending incarcerated hernia based on physical
examination. At the time of surgery, there was a hard mass in the right inguinal region emanating from the internal ring.
The mass was not typical for incarcerated hernia. Analysis by frozen section and permanent histopathologic sections
revealed the mass to be adenocarcinoma, consistent with peritoneal metastasis from patient's known pancreatic
adenocarcinoma.

Figure 1. PET/CT revealing scattered areas of nodular stranding within the mesentery with several areas demonstrating
mild FDG uptake (SUVmax 3.0) corresponding to peritoneal metastases (arrows). These lesions were noted to have
decreased in size when compared with the baseline CT study.

2 Discussion
Pancreatic adenocarcinoma (PC) is the fourth leading cause of cancer-related death in the United States [1]. By the time
patients typically present with pancreatic cancer their prognosis is poor due to advanced staging. The 5-year survival rate
is 5% [2]. Approximately 95% of pancreatic cancers are adenocarcinomas. Surgical resection is potentially curative for
pancreatic cancer. However, pancreatectomy can only be done in 15-20% of presenting patients [3].
PC constitutes a major challenge to the managing physician, both at diagnosis and in the follow up period for detection of
residual or recurrent disease, due to its retroperitoneal location and insidious onset. The diagnosis of PC is often made both
Published by Sciedu Press
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radiographically and histologically [4]. Laboratory values may show an increase in serum levels of lipase, bilirubin, and
alkaline phosphatase. In a study of 135 subjects using tumor markers CA19-9 and CEA to detect PC, CA19-9 and CEA
were shown to have a sensitivity of 80% and 40%, with a specificity of 67.5% and 73%, respectively [5, 6]. Despite
developments in MRI and ultrasound, CT remains the modality of choice for the diagnosis, staging, and restaging of PC
with an accuracy of 69-94%, and an accuracy of 63-95% in the detection of recurrence [5, 7-9]. This data was based upon
tumors greater than 2.0 cm; therefore the accuracy of anatomic modalities in the detection of small lesions has yet to be
determined. The diagnostic algorithm in the post therapy setting is similar to that used at initial diagnosis and staging.
However, morphologic modalities cannot differentiate between post therapy changes from residual disease. More
recently, FDG PET/CT has emerged as a powerful diagnostic tool in the evaluation of malignant processes and proven to
be superior to existing morphologic modalities, particularly in the detection of recurrent or residual PC. The success of
PET/CT is mainly due to its ability to detect metabolic changes early during the course of disease, which usually precede
morphologic changes. A study by Ruf et al [20] reported a sensitivity and a specificity of 96% and 100% for FDG PET/CT
in the detection of recurrent disease at various sites including both hepatic and extrahepatic disease, while CT/MRI yielded
similar specificity but a sensitivity of only 39%.

Figure 2. A large right inguinal canal defect is noted to demonstrate soft tissue stranding associated with increased FDG
uptake (SUVmax 4.0) (arrows). Histopathologic sections of the mass revealed adenocarcinoma, consistent with metastasis
from the patient's known pancreatic primary malignancy
PC metastases can occur via lymphatics or hematogenously, depending on the level of expression of growth-promoting
factors within the tumor mass and the disturbance of growth-inhibitory factors [10]. Common sites of pancreatic metastasis
involve locoregional lymph nodes, liver, lung, celiac plexus, superior mesenteric vessels, and ligament of treitz. In 1,000
autopsied cases, the most common site for metastases was found to be the liver (63%), followed by the peritoneum
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(44%) [11]. The currently reported patient, had documented metastatic disease in the peritoneum which was consistent with
known PC metastatic sites, however, the findings noted in the inguinal canal were most unusual. Inguinal hernia is a
common finding in the general population [12]. FDG PET findings in the region of the inguinal hernia are usually
unremarkable (see Figure 2) unless there are complications such as inflammation or infection developing within the
herniated bowel loops. Tumors presenting within the inguinal hernia are rare, occurring in less than 0.5% of surgically
excised hernia sacs [13]. The differential diagnosis for malignant processes in the inguinal canal includes ovarian
carcinomas, mesothelioma, appendiceal adenocarcinomas, pancreatic adenocarcinoma, and rectal adenocarcinoma [14]. In
a prior study, a SUV cutoff of 2.0 was reported to differentiate between malignant and benign pleural disease with a
sensitivity of 91% and a specificity of 100% [15]. Furthermore, FDG PET was more sensitive and specific than CT (94% &
98% vs. 67% & 96%) in detecting extrahepatic metastases including peritoneal metastases in patients with suspected
metastatic or recurrent colorectal adenocarcinoma [16]. In addition to increase in FDG uptake in malignancies, other causes
include inflammation, post-surgical changes, physiological metabolism, infection, and autoimmune diseases [17]. In this
patient, the findings in the inguinal canal were unusual for a typical hernia as no bowel loops were noted within the
inguinal canal defect. Instead, there was prominent soft tissue stranding associated with increased FDG uptake suggestive
of an either inflammatory or a malignant process. Evaluation was recommended for determination of the immediacy of a
hernia repair. Surgery was performed 4 days later and the specimen was identified as adenocarcinoma of pancreas primary.
It can be inferred that metastasis to the inguinal canal occured via similar mechanism [18]. In one study of 35 patients with
peritoneal carcinomatosis, CT alone had a sensitivity of 22.2%, specificity of 76.5%, and PPV of 50%. FDG PET and CT
had a sensitivity of 66.7%, specificity of 94.1%, and PPV of 92.3%. These results provide important information to the
management of patients with peritoneal carcinomatosis [19].
In this patient who has known PC peritoneal metastases, FDG PET imaging demonstrated mild uptake in the peritoneum
(SUVmax 3.0) and uptake in the region of the right inguinal hernia (SUVmax 4.0). Although response is speculative
without a baseline study, PC metastatic disease in the abdomen is usually successfully visualized by PET/CT [20]. With
exclusion of the findings in the right inguinal region, in this patient, the aforementioned findings were suggestive of partial
response to chemotherapy. However, findings in the IC were consistent with direct involvement of this area by PC
metastasizing from the peritoneum to the IC as confirmed by histopathology. Although this finding could not be discerned
from an inflammatory process it prompted further evaluation of the patient, by a surgeon, and subsequent surgical
intervention. One may surmise that progressing PC has dismal prognosis based on data demonstrating very little progress
in improving the current poor response rate with various therapies. Nonetheless, management can still be altered in
non-responding patients with more recently approved combination therapies with targeted therapies [21]. For example, the
median 6-month survival credited to combination therapy was 6.4 months vs. 6.0 months for conventional therapy alone.
One-year median survival was increased to 23.8% from 19.4% and progression-free survival from 3.5 months to 3.8
months for the combination. Clearly, pancreatic cancer requires additional options that could potentially improve
response [21]. In the future, the possibility of PC metastasizing to the IC should be recognized by PET/CT interpreting
physicians to avoid false interpretations and unnecessary delays in instituting the proper management.
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