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ABSTRACT

OBJECTIVE: The aim of the study was to identify recurrent sites of pancreatic cancer on Multidetector CT
(MDCT) in follow-up of pancreatic cancer surgery (Whipple procedure). METHODOLOGY : This was retrospective
case series conducted in Radiology and imaging department, Shifa International Hospital, Islamabad from June
2010 to June 2013. Total 42 patients were recruited who underwent CT for follow-up of tumor recurrence after
Whipple procedure for pancreatic malignancy from June 2010 to June 2013. Their CT reports were reviewed and
sites of recurrence were evaluated. RESULTS: Out of 42 patients, 33 (67.65%) were male and 9 (32.35%). Age
ranged from 18 to 70 years with mean age of 26 years. Mean follow up period ranged from 5 to 26 months. Tumor
recurrence was seen in 32 patients. Local recurrence was the most common type of recurrence, (n=21 cases
%) followed by combined local, hepatic and nodal recurrence (n= 9). Superior mesenteric artery (SMA) was the
most common vessel involved in local recurrence 80%, either alone (56%) or in combination with other vessels,
superior mesenteric vein (SMV), splenic vein, portal vein or celiac trunk. Tumor marker CA 19-9 was raised in
all the patients with a range of 80 to 600. CONCLUSION: Multidetector CT performed with standard protocol in
follow up of patients after Whipple procedure is an optimal method for detecting tumor recurrence. Local recurrence
alone or in combination with metastatic disease in nodes and liver is seen in most cases. Low Incidence of
isolated lung and hepatic recurrence was seen in post-Whipple follow up.
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for patients undergoing pancreatoduodenectomy,
the improving mortality rate is also in part attributed

Introduction _____

Surgical resection is only possible in 20% of patients
with pancreatic adenocarcinoma with overall 5-year
survival rate being only 25%.1 Over the past decade,
performance of the Whipple procedure, or pancreato-
duodenectomy, to treat malignant pancreatic disease
has increased. This increase is in large part due to
the decreasing perioperative mortality rate, which is
down from historic highs of 25% to the 1.0% - 1.5%
now achieved in large centers. Although advances
in surgical management have improved the outlook
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to improvements over the past 2 decades in cross-
sectional imaging.2

For those patients who present with resectable
pancreatic cancer, the Whipple procedure provides
a significant increase in survival. Careful interpretation
of the post operative CT examinations is essential,
to detect post operative complications and early
recurrent disease.3

Worldwide survival data for ductal adenocarcinoma
of the pancreas are the lowest among the 60 most
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frequent types of organ cancers.3 Pancreatic
malignancy is a disease with a poor survival after
whipples procedure. Local recurrence after resection
is frequently seen within 2 years for most patients.4
Follow-up CT studies had been performed every 3-
6 months after surgery; however, the specific follow-
up intervals varied from patient to patient. Precise
interpretation of postoperative tumor recurrence can
contribute to planning treatment, monitoring its
efficacy, and estimating the patient’s prognosis.5

A major problem in patients with pancreatic cancer
is that extensive postoperative changes with scar
tissue formation as well as lymph node enlargement
are present after surgical therapy that may be
mistaken for disease recurrence.é Accurate inter-
pretation of Dynamic MDCT requires knowledge of
the type of surgery performed and the normal
appearance of the abdomen on CT following this
complex surgery.”?

So far there have not been many imaging studies in
the literature focusing on detection of pancreatic
cancer recurrence. One reason may be that re-
currence of pancreatic cancer was not treated, but
in recent year’s radiochemotherapy and, in rare
cases, surgery for local recurrence has been advo-
cated.8

The aim of the study was to identify recurrent sites
of pancreatic cancer on MDCT in follow-up of after
Whipple's procedure.

Material and Methods ____
This retrospective study was performed at the
Radiology and Imaging department, Shifa Inter-
national hospital, Islamabad. This study was approved
by the local ethics committee. A total of 42 patients
who had underwent Whipple procedure for primary
malignant tumor of the pancreatic head /Ampullary
Ca from June 2010 to June 2013 were included in
the study. The CT reports were reviewed by two
radiologists. Disease recurrence was classified into
local recurrence, lymph node recurrence, liver, lung
and peritoneal metastasis. For each case, tumor
recurrence could either appear as a single finding
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such as local recurrence, or as a combination, e.g.
local recurrence and liver metastasis concurrently
on follow-up imaging. Statistical analysis was per-
formed on SPSS version 13.

Results

Out of 42 patients, 33 (67.65%) were male and 9
(32.35%). Age ranged from 42 to 70 years with mean
age of 26 years. Tumor recurrence was seen in 32
patients (Fig. 1). Mean follow up period ranged from
5 to 26 months (Fig. 2). Tumor marker CA 19-9 was
raised in all the patients with a range of 80 to 600

(Fig. 3)
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Figure 1: Types of recurrence based on CT findings
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Figure 2: Mean follow up interval in different types of recurrences
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Figure 3: Values of tumor marker CA 19-9 in different types of
recurrences

Local recurrence was the most common type of
recurrence, (n=21 cases %) followed by combined
local and nodal recurrence (n=9). Superior mesen-
teric artery (SMA) was the most common vessel
involved in local recurrence 80%, either alone (56%)
or in combination with other vessels, superior
mesenteric vein (SMV), splenic vein, portal vein or
celiac trunk (Fig. 4).
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Figure 4: Involvement of vessels in local recurrence
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Di .
High-quality multidetector computed tomography
(MDCT) is currently the best method of investigation
after radical pancreaticoduodenectomy (Whipple
procedure).®

Our study demonstrated that a specific pattern of
disease recurrence in pancreatic cancer exists, espe-
cially of local recurrence, and that regular follow-up
CT examinations are able to identify such patients
(Fig. 5). The increase in tumor marker (CA 12-5) also
corresponds to disease recurrence.

Figure 5: Local Tumor recurrence. Solid mass can be seen
surrounding the celiac trunk (Open arrow) and SMA (asterisk)

Local tumor recurrence was the most common pattern
in our study. This was in accordance with the study
performed by Tobias Heye et al. who demonstrated
this pattern in 65% of their study group.2 The pattern
demonstrates that pancreatic cancer reoccurs mainly
along the cardinal neurovascular structures such as
the superior mesenteric artery and hepatic artery.
This is the same propagation pattern as the primary
pancreatic cancer exhibits during tumor extension.
It is essential to identify tumor recurrence early in
order to offer patients further disease controlling
measures or potentially curative options.

The case for follow-up imaging is to identify tumor
recurrence as early as possible in order to intervene
appropriately. A major problem is that extensive
postoperative changes, such as scar tissue formation,
and enlarged and increased lymph nodes in the
resection area are difficult to distinguish from real
tumor relapse.10 Soft tissue encasing the peripan-
creatic vessels or within the mesentery is often seen
during the postoperative period and may have an
identical appearance to postoperative inflammatory
changes.11 We in our study relied on ancillary clues
to recurrent disease which included a history of
positive margins, an elevated CA-19-9, an increase
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in size of the soft tissue mass or a newly appearing
soft tissue mass outside of the perioperative period.
Tumor in the pancreatic bed due to recurrence can
invade adjacent jejunal loops and cause obstruc-
tion.12 However, this pattern was not seen in any of
our patients.

Conclusion ____

Multidetector CT performed with standard protocol
in follow up of patients after Whipple procedure is
an optimal method for detecting tumor recurrence.
Local recurrence alone or in combination with metas-
tatic disease in nodes and liver is seen in most cases.
Low Incidence of isolated lung and hepatic recurrence
was seen in post - Whipple follow up.
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