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Abstract

Introduction: Pancreatic cancer is a lethal disease. The mortality rate for pancreatic tumor has changed over the last 20 years.

Early diagnosis of pancreatic carcinoma is very important for therapeutic decisions and surgical planning. Contrast enhance CT
facilitated the detection of primary tumor and staging.

Objective: This study is to evaluate various presentations of pancreatic carcinomas on their initial MDCT (Multidetector Computed
Tomography) and to evaluate its resectability and to compare CT features among resectable and non-resectable tumors.

Methodology: All the patients underwent multi-phasic CT scan on a 16-slice MDCT. CT findings were analyzed included tumor
location, size, enhancement pattern, nodal disease, duct dilatations, vascular involvement and evidence of metastatic disease.

Results: Total 63 records of patients examined during 2017 and 2019 meeting the inclusion criteria were reviewed. The average age

at time of MDCT examination was 62.51 ± 13.17 years. The disease was more common in males (n=36, 57.1%). Out of 63 pancreatic
tumors, 14 (22.22%) tumors were identified as resectable tumors on MDCT examination. Tumor size (p<0.001), peripancreatic nodes
(p=0.006), contrast enhancement (p=0.018), vessel involvement (p<0.001), ascites (p=0.006), hepatic metastases (p=0.001) and
peripheral organ involvement (p<0.001) were significantly different among resectable and non-resectable tumors.

Conclusion: MDCT is an excellent and most commonly used modality for diagnosis and staging of pancreatic carcinoma particularly
with a high sensitivity for detection of vascular invasion and metastatic disease.
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INTRODUCTION
Pancreatic carcinoma is a worldwide health problem and
it is the second most common gastrodigestive tumor after
colorectal carcinoma [1-5]. At the moment of diagnosis
40% to 50% of cases have already metastasized and
around 40 percent patients suffer locally advanced
unresectable disease [6]. The overall survival rate is
poor [7-10]. The five-year survival including all stages of
pancreatic carcinoma is around 5% to 6% [11, 12]. The
causes of pancreatic cancer are not known sufficiently;
however, multiple risk factors have been identified such
as smoking, obesity, life style, diabetes, alcohol, dietary
factors and chronic pancreatitis [13-16]. These risk
factors are divided into two broad categories: modifiable
and non-modifiable risk factors [17]. There are no current
screening recommendations for the pancreatic cancer,
so the primary prevention is of utmost importance [18].
Surgical resection is the only treatment for majority of
patients and pre-operative evaluation of masses is
essential [7]. Pre-operative CT evaluation included tumor
location, size, enhancement pattern, nodal disease,
duct dilatations, vascular involvement and evidence of
metastatic disease [19]. The first successful two-stage
pancreaticoduodenectomy is credited to German surgeon
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Walter Carl Eduard [20]. There are two main tumor types
of pancreatic cancer, the adenocarcinoma accounts for
85% of cases and pancreatic endocrine tumors accounts
for 5% cases [21-23]. The peri-ampulary neoplasms are
the deadliest cancers [7]. Patients having pancreatic
carcinoma rarely exhibit symptoms in the early stages
of disease, so the disease quite advances when it is
diagnosed [24]. Imaging of pancreas is very challenging
because of its difficult anatomical location in the retro
peritoneum and its relationship with the retroperitoneal
vessels and adjacent bowel [19, 25, 26]. Improvement in
CT technology during past few decades have increased
the detection accuracy and tumor characterization and
now multiphasic multiplanar imaging is mandatory for
pancreatic imaging [27]. MDCT is the most convenient,
efficient, non-invasive technique for excellent
visualization of pancreatic cancer regarding contrast
enhancement, evaluation of peri-pancreatic structures
and metastatic diseases [28-32]. The 3D multiplanar
reformatted images are used to solve the diagnostic
problems [33]. Since the pancreatic carcinomas have
a very high capacity to metastasize at an earlier stage,
the time between the diagnostic/ staging CT needs to
be shortest and some studies recommend that this time
should not be over 25 days [13]. Our study is to evaluate
various presentations of pancreatic carcinomas on
their initial MDCT and to evaluate its resectability and
to compare CT features among resectable and nonresectable tumors.
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MATERIALS AND METHODS
This retrospective study included 63 admitted and out
patients with clinical findings of pancreatic mass referred
to the CT Department of Liaquat National Hospital during
3 year period from Jan 2017 to Aug 2019. Research
assistants abstracted data from patient’s medical
records and imaging reports. No personal information
such as address, contact no was recorded to ensure
patient confidentiality. Patients having renal impairment
or previous contrast allergy were already excluded from
the study. The tumor was defined as resectable when
there is no extra pancreatic tumor including absence
of peritoneal and hepatic metastases, patency of the
superior mesenteric-portal vein confluence, and the
presence of a tissue plane between the tumor and
the local arterial structures, including the celiac axis,
common hepatic artery, and superior mesenteric artery.

MDCT TECHNIQUE
If is very important to conduct high quality CT imaging
to confirm the presence of tumor and access the spread
of disease. Since the pancreatic tumors have a high
tendency to metastasize at an early stage the time
between the diagnostic CT and surgery needs to be
the shortest possible. The study was performed using
a 16-slice MDCT. Procedure preparation includes low
residual diet one day before the procedure and fasting
of about 4 to 6 hours prior to contrast CT examination.
Patient reassurance and brief explanation of procedure
were given to all the patients. All the patients were
examined in supine position and patients were instructed
to remain stable during examination along with
suspended breathing during scanning. Opacification
of gastrointestinal tract was done with diluted 20ml of
nonionic contrast material in 1000ml of water. The oral
contrast was given in three divided doses before the
examination. Pre contrast scanning of whole abdomen
was performed in all patients from the level of diaphragm.
After the pre contrast CT the post contrast scan was
done after automatic injection of nonionic contrast media
(300mg iodine/ml) at a rate of 5ml/sec. The volume of
contrast media was calculated according to patient’s
weight. The arterial phase starts 20 to 35 seconds after
start of injection, the portovenous phase and the delayed
phase begin at 70 and 180 seconds after initiation of IV
contrast respectively. If the CT of chest is also required
it can be included in the porto venous phase of study by
performing thoraco-abdominal scanning. Image data was
reconstructed with 1mm slice thickness and transferred
to work station for image analysis. The arterial phase is
very helpful in detecting hyper vascular tumors and the
portovenous phase was important for detection of hypo
vascular tumors and for metastatic disease.

STRUCTURED REPORTING
As imaging plays a vital role in pancreatic carcinoma
imaging, an accurate and concise report is needed so
that all pertinent findings are conveyed to the referring
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clinicians. Structured reports are efficient and more
accurate for referring clinicians as compared to the free
style reports and structured reports are more preferred
by the clinicians [34-37]. Structured reporting provides
superior evaluation of pancreatic cancer, facilitates
surgical planning’s and also increases the surgeon’s
confidence about tumors’ resectability [38].

DATA ANALYSIS PLAN
Statistical Package IBM SPSS (version 20) was used
to process and analyze the collected data. Frequencies
and percentages were computed for qualitative
variables. Continuous variable ‘age’ was presented
as mean ± standard deviation. Pearson chi-square/
Fisher-exact test was applied as appropriate to assess
association of tumor resectability with patients’ clinical
and demographic variables. Statistical significance was
defined based on a two-tailed p-value <0.05.

RESULTS
Total 63 records were reviewed in accordance with the
inclusion criteria. The average age of study participants
was 62.51 ± 13.17 years. Most of the patients presented
with the disease were males (n=36, 57.1%). In MDCT
examination, the majority of the patients had tumor
size in range of 2-5cm (n=32, 50.8%) followed by
>5cm (n=18, 28.6%) and within 2cm (n=13, 20.6%).
Almost half of the tumors were in region of pancreatic
head (n=28, 44.4%) while 13 (20.6%) and 9 (14.3%)
tumors were located in the body and tail respectively. 13
(20.63%) tumors were located in more than one region.
7 (11.1%) were located in both head and body. 6 (9.5%)
were in region of body and tail. Intrahepatic biliary
dilatation was seen in 37 patients (58.7%) while visceral
involvement and pancreatic duct dilatation were seen
in 43 patients (68.3%), and 42 (66.7%) respectively.
Contrast enhancement was homogenous in 32 patients
(50.8%) and heterogeneous in 31 patients (49.2%).
Ascites, hepatic metastasis and peripheral involvement
were found (n=21, 38.3%), (n=24 38.5%), (n=29 46.0%).
Plural effusion and pulmonary metastasis were seen in 9
patients (14.3%). Pancreatic calcifications and colangitic
abscesses were only seen in less than 5 individuals
(n=4, 6.3%) (n=1, 1.6%). Based on the MDCT findings,
out of 63, 14 (22.22%) tumors were resectable (Fig. 1).
Tumor size was significantly different among resectable
and non-resectable tumors (p<0.001). Among 13
(20.63%) patients with tumors size <2cm, 9 (69.2%)
tumors were resectable which was significantly
higher resectability rate as compared to patients who
presented with tumor size 2-5cm while none of the tumor
was resectable among patients with tumor size >5cm.
Frequency of peripancreatic nodes was also significantly
different among resectable and non-resectable tumors
(p=0.006). Out of total 10 (15.87%) patients without
the involvement of peripancreatic nodes, resectable
tumors were 6 (60%) which was significantly higher as
compared to those with involvement of peripancreatic
Liaquat National Tumor Board Journal 2020; 2(1): 10-15
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nodes (n=8, 15.1%). Finding of resectable tumor on
MDCT was also significantly associated with contrast
enhancement (p=0.018). The proportion of resectable
tumors was high for homogenous enhancement disease
(n=11, 34.4%) than the proportion of resectable tumors

for heterogeneous enhancement disease (n=3, 9.7%).
None of the tumors was resectable in case of vessel
involvement (p<0.001), ascites (p=0.006), hepatic
metastasis (p=0.001) and peripheral organ involvement
(p<0.001) (Table 1).

Table 1: Patients’ demographic and clinical characteristics and their comparison among resectable and non-resectable tumors.
Age (in years) #
Gender
Female
Male
No. of Tumor Site Involved
Single site was involved
Two sites were involved
Tumor Size
<2cm
2-5cm
>5cm
Peripancreatic Nodes
No
Yes
Contrast Enhancement
Homogenous enhancement
Heterogeneous enhancement
Pancreatic Calcifications
Yes
No
IBDs and CBD Dilatation
No
Yes
Vessel Involvement
No
Yes
PD Dilatation
No
Yes
Ascites
No
Yes
Pleural Effusion
No
Yes
Pulmonary Metastases
No
Yes
Hepatic Metastases
No
Yes
Cholangitic Abscesses
No
Yes
Peripheral Organ Involvement
No
Yes

Resectable Tumors
n (%)
61.50 (59.50 – 69)

Non-resectable Tumors
n (%)
62 (55 – 73)

Total
n (%)
62 (55 – 71)

6 (22.2)
8 (22.2)

21 (77.8)
28 (77.8)

27(100)
36(100)

14 (28)

36 (72)

50(100)

0 (0)

13 (100)

13(100)

9 (69.2)
5 (15.6)
0 (0)

4 (30.8)
27 (84.4)
18 (100)

13(100)
32(100)
18(100)

ƚ**<0.001

6 (60)
8 (15.1)

4 (40)
45 (84.9)

10(100)
53(100)

ƚ**0.006

11 (34.4)
3 (9.7)

21 (65.6)
28 (90.3)

32(100)
31(100)

*0.018

1 (25)
13 (22)

3 (75)
46 (78)

4 (100)
459 (100)

ƚ1.00

4 (15.4)
10 (27)

22 (84.6)
27 (73)

26(100)
37(100)

0.274

14 (70)
0 (0)

6 (30)
43 (100)

20(100)
43(100)

ƚ**<0.001

6 (28.6)
8 (19)

15 (71.4)
34 (81)

21(100)
42(100)

0.522

14 (31.1)
0 (0)

31 (68.9)
18 (100)

45(100)
18(100)

ƚ**0.006

14 (25.9)
0 (0)

40 (74.1)
9 (100)

54(100)
9(100)

ƚ0.188

14 (25.9)
0 (0)

40 (74.1)
9 (100)

54(100)
9(100)

0.188

14 (35.9)
0 (0)

25 (64.1)
24 (100)

39(100)
24(100)

**0.001

14 (22.6)
0 (0)

48 (77.4)
1 (100)

62(100)
1(100)

ƚ1.00

14 (41.2)
0 (0)

20 (58.8)
29 (100)

34(100)
29(100)

**<0.001

p-value
0.888
1.00

0.055

#: Age was non-normally distributed between two groups and expressed as median (interquartile range). Mann-Whitney U test was applied to
compare age between two groups.
ƚ: Fisher-exact test is reported, *denotes statistical significance at p<0.05, **denotes statistical significance at p<0.01.
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Fig. (1): MDCT images showing resectable pancreatic tumor in region of pancreatic body without any vascular invasion or metastatic diseases.

Fig. (2): MDCT images showing unresectable pancreatic tumor in the region of pancreatic head and body with vascular invasion.
A

B

C

Fig. (3): Cartoon depiction of vascular involvement. (A) Abutment of C with the V; (B) encasement; and (C) involvement/invasion with teardrop
deformity. C, cancer, V, vessel
Pietryga, J. and Morgan, D., 2015. Imaging Preoperatively For Pancreatic Adenocarcinoma.
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DISCUSSION
Pancreatic cancer is among the most deadliest
malignancies with an increase incidence in developing
countries [39]. Early diagnosis of pancreatic carcinoma
is very important for therapeutic decisions and surgical
planning. Surgical treatment is the only chance of cure
when the disease is diagnosed in early phase [1]. MDCT
is the modality of choice for the detection, diagnosis and
detailed characterization of pancreatic tumors including
metastatic disease. Pancreatic tumor is considered
unresectable when there is vascular involvement (Figs.
2&3) or there is presence of metastatic disease and this
information is most important for the surgeon to plan
patient management. In this study we used the definition
of resectability and unresectability define by Evans et al.
which is one of the most common definition used in the
litertature.
In our study pancreatic carcinomas were more common
in males (57.1%) than in females (42.9%). This was
similar in study of Jamel A et al. who stated that age
adjusted incident rate of pancreatic neoplasm is greater
in men than in women [40].

for diagnosis and staging of pancreatic carcinoma
particularly with a high sensitivity for detection of vascular
invasion and metastatic disease. Structured MDCT
reporting should be adopted for pancreatic carcinomas
as it has been shown to improve surgical planning and
surgeons’ confidence.

LIMITATION
Our study have a no. of limitations, some of which are
due to retrospective study design, small sample size, lack
of clinical and laboratory variables. Most of the patients
presented with advanced disease which was sugically
non resectable.We also lack in clinical outcomes of
these patients with regards to morbidity, mortality and
survival.
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In our study 44.4% of pancreatic tumors were found
in pancreatic head while 20.6% tumors were found in
pancreatic body and tail region respectively. Frency PC
et al. [43] in his study reported 62% tumors in head, 26%
in body and 12% in pancreatic tail regions.

1. Ganan M, Ángel Ríos LF, Octavio de Toledo LS, Martínez Mombila
ME, Ros Mendoza LH. Staging pancreatic carcinoma by computed
tomography. Radiología 2018; 60; 10-23.

In our study 14.3% of tumors were seen simultaneously
involving body and tail regions.
In our study, pancreatic duct dilatation was seen in
66.7%. These results were consistent with studies of
Singal et al. [41] and Frency PC et al. [43].
The liver metastasis was 38.5% in our study. Murfitt J
et al. [38] also stated that liver metastasis also occurs
from 17% to 55% of patients. In our study out of 63
patients 14 patients (22.2%) were diagnosed with
resectable tumors at the time of MDCT. These findings
lie in contrast to Singal et al. [41] who stated 60% of
pancreatic lesions were resectable. This is likely because
of advance disease at the time of presentation in our
population. In our study the tumor size, peripancreatic
nodes, contrast enhancement, vessel involvement,
ascites, pleural effusion, hepatic metastasis, periphral
organ involvement showed significant p-value in
resectable and non resectable groups [44].

CONCLUSION
Accurate staging of pancreatic carcinoma is essential.
MDCT is an excellent and most commonly used modality
Liaquat National Tumor Board Journal 2020; 2(1): 10-15
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