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Abstract
AIM
To compare the value of contrast-enhanced abdominal 
computed tomography (CT) and fluorodeoxyglucose 
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(FDG) positron emission tomography/computed 
tomography (PET/CT) for detecting gastric carcinoma 
recurrence.

METHODS
We retrospectively examined data from 2475 patients 
who underwent both contrast-enhanced abdominal 
CT and FDG PET/CT for the surveillance of gastric 
carcinoma curative resection. Patients had an interval 
of less than 1 mo between their CT and PET/CT scans. 
Sixty patients who had recurrence were enrolled. 
Among 1896 patients who did not have recurrence, 
60 were selected by simple random sampling. All CT 
and PET/CT images were reviewed retrospectively by 
two reviewers blinded to all clinical and pathologic 
information except curative resection due to gastric 
carcinoma. 

RESULTS
The pathological stage of the recurrence group 
was statistically significantly higher than that of the 
control group (P  < 0.001). In the 60 patients who had 
recurrence, there were 79 recurrent lesions. Forty-
four patients had only one location of recurrence, 13 
patients had two locations, and 3 patients had three. 
In the detection of patient-based overall recurrence, 
no statistically significant differences existed between 
the two modalities (P  = 0.096). However, for peritoneal 
carcinomatosis, CT had a statistically significantly 
higher sensitivity compared to PET/CT (96% vs  50%, P  
= 0.001). Adenocarcinoma was the most common type 
of gastric carcinoma. On the pathology-based analysis, 
CT also had a statistically significantly higher sensitivity 
compared to PET/CT (98% vs  80%, P  = 0.035).

CONCLUSION
Contrast-enhanced CT was superior to PET/CT in the 
detection of peritoneal carcinomatosis and pathologic 
type of adenocarcinoma.

Key words: Gastric carcinoma; Surgery; Contrast-
enhanced abdomina l  computed tomography; 
Fluorodeoxyglucose positron emission tomograph/
computed tomography; Surveillance; Recurrence

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Contrast-enhanced abdominal computed 
tomography (CT) and positron emission tomography/
computed tomography (PET/CT) are commonly used 
imaging methods for surveillance of recurrence after 
gastric cancer surgery. However, the ideal method for 
early detection of gastric carcinoma recurrence remains 
controversial. In this study, we compared the value 
of contrast-enhanced abdominal CT and PET/CT for 
detecting the recurrence of gastric carcinoma after 
curative resection. We found that contrast-enhanced CT 
was superior to PET/CT in the detection of peritoneal 
carcinomatosis and pathologic type of adenocarcinoma.

Kim JH, Heo SH, Kim JW, Shin SS, Min JJ, Kwon SY, Jeong 
YY, Kang HK. Evaluation of recurrence in gastric carcinoma: 
Comparison of contrast-enhanced computed tomography and 
positron emission tomography/computed tomography. World J 
Gastroenterol 2017; 23(35): 6448-6456  Available from: URL: 
http://www.wjgnet.com/1007-9327/full/v23/i35/6448.htm  DOI: 
http://dx.doi.org/10.3748/wjg.v23.i35.6448

INTRODUCTION
Gastric carcinoma is a leading cause of cancer death 
worldwide[1]. In Asia, the incidence of gastric carcinoma 
is high. Its 5-year survival rate is 55%-66%, and a 
major cause of death after curative surgery for gastric 
carcinoma is recurrence with a substantial number of 
patients experiencing such recurrence[2-4]. Although the 
recurrence rate of early gastric cancer after curative 
resection is very low, advanced gastric cancer cases 
show a high recurrence rate after curative resection[5,6]. 

Several methods exist to detect the recurrence of 
gastric carcinoma after surgery, including tumor markers, 
endoscopy, and imaging studies[7]. Elevated tumor 
marker levels such as those of carcinoembryonic antigen 
(CEA) and cancer antigen 19-9 (CA 19-9) can be 
associated with tumor recurrence[8]. Non-systemically, 
endoscopy can be used to detect locoregional tumor 
recurrence[9]. Contrast-enhanced abdominal computed 
tomography (CT) and fluorodeoxyglucose (FDG) 
positron emission tomography/computed tomography 
(PET/CT) are cross-sectional imaging modalities that can 
be used to detect locoregional and distant recurrence. 
However there is no specific guideline or indication for 
using CT or PET/CT in surveillance for recurrence after 
gastric cancer surgery.

Contrast-enhanced abdominal CT is a commonly 
used imaging method because it is widely available 
and relatively inexpensive[10]. Despite its widespread 
use, however, there have been controversies about 
the role of CT, compared to PET/CT, in evaluating the 
recurrence of gastric carcinoma after curative surgery. 
Previous reports showed that PET or PET/CT might be 
useful in the evaluation of the recurrent gastric cancer 
after gastric cancer surgery[10-12]. Additional use of PET/
CT in contrast-enhanced CT studies could improve the 
detection of recurrence and provide other information 
such as an unexpected secondary malignancy[7]. On 
the other hand, PET or PET/CT might not be suitable 
for the detection and confirmation of recurrence 
after gastric cancer surgery[13,14]. Some reports have 
shown that contrast-enhanced CT and PET/CT have no 
substantial differences in their ability to detect gastric 
cancer recurrence after curative resection, except for 
detecting peritoneal carcinomatosis[7].

Thus, the ideal method for early detection of gastric 
carcinoma recurrence remains controversial[10,11,13-15]. 
Generally, previous studies reviewed images without 
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being blinded to the clinical findings and results of the 
imaging studies, or only evaluated PET or PET/CT for 
detecting recurrence after gastric surgery[10-12,14,16,17]. 

The aim of this study was to compare the efficacy 
of CT and PET/CT in detecting recurrence after curative 
gastric surgery, when using blinded clinical and 
imaging findings.

MATERIALS AND METHODS
Patient selection
This retrospective study was approved by the 
Institutional Review Board. Informed consent was 
waived because of the retrospective nature of the 
study. The data of 2475 patients who subsequently 
underwent both contrast-enhanced abdominal CT 
and PET/CT for the surveillance of gastric carcinoma 
recurrence after curative resection, from December 
2011 to June 2015, were analyzed. Patients all had an 
interval of less than 1 mo between their CT and PET/
CT scans. Of the 2475 patients, 519 who did not have 
a diagnosis validated by histopathological confirmation 
or subsequent imaging study least 6 mo were 
excluded. Sixty patients had recurrence confirmed 
by histopathologic evaluation or subsequent imaging 
study least 6 mo. Twenty eight patients had pathologic 
confirmation and 32 patients had imaging confirmation 
by serial contrast-enhanced CT, making a total of 60 
patients. Radiologically, recurrence was defined to be 
present when a suspicious lesion showed the interval 
increment in size during serial imaging studies. In the 
remaining 1896 patients without recurrence, a control 
group of 60 patients was selected by simple random 
sampling (Figure 1). In case of patients who had 
recurrence and underwent both CT and PET/CT many 
times with intervals of less than 1 mo, the first CT or 
PET/CT images suspected to show recurrence were 
analyzed. In case of patients who had no recurrence 
and underwent both CT and PET/CT many times with 
intervals of less than 1 mo, the first CT and PET/CT 
images were analyzed. 

Contrast-enhanced CT and FDG PET/CT scanning
Contrast-enhanced abdominal CT was performed with 
either 16 or 64-detector row CT scanner (LightSpeed 
16 or LightSpeed VCT; GE Healthcare, Milwaukee, 
WI, United States) with the following parameters; 
120 kV, 200-300 mA, slice thickness: 3.75 mm, slice 
increments: 3.75 mm, and pitch: 0.984:1. Automated 
tube current modulation (AutomA; GE Healthcaere, 
Milwaukee, WI, United States) was routinely used for 
all patients. AutomA was set between 100 and 300 
mA with a noise index of 15. Single-phase (portal 
venous phase) contrast-enhanced CT was performed 
after intravenous injection of 100-150 mL of iopromide 
(Ultravist®; Schering, Berlin, Germany) at a rate of 2-3 
mL/s. The total amount of injected contrast material 
was adjusted according to the body weight of the 

patients (2 mL/kg). Scanning was started 90 s after 
the intravenous injection, spanning from the liver 
dome to the symphysis pubis.

18F-FDG PET/CT was performed with a Discovery 
ST PET/CT system (GE Healthcare), consisting of a 
bismuthgermanate full scanner and a 16-detector-
row CT scanner. The patients fasted for at least 6 h 
prior to the intravenous administration of 18F-FDG 
(7.4 MBq per body weight). At 60 min after 18F-FDG 
administration, transmission data were acquired using 
low-dose CT (120 kV, automated from 10 to 130 mA, 
50 cm field of view (FOV), a scan length of 40-50 s 
and a slice thickness of 3.75 mm, and a rotation time 
of 0.7 s), extending from the base of the skull to the 
proximal thighs. Immediately after CT acquisition, PET 
emission scans were acquired in the same anatomic 
locations with a 15.7 cm axial FOV acquired in the two-
dimensional mode with 3 min/bed position. The CT 
data were used for attenuation correction. The images 
were reconstructed using a conventional iterative 
algorithm. A workstation (Xeleris) providing multi-
planar reformatted images was also used for image 
display and analysis. 

Image analysis
All CT and PET/CT images were reviewed retrospectively, 
and recurrence was defined by the consensus of two 
experienced abdominal radiologists (22 and 12 years 
of experience) and two experienced nuclear medicine 
physicians (20 and 12 years of experience). Reviewers 
were blinded to all clinical and pathological information 
about the patients except for their curative resection of 
gastric carcinoma.

We classified recurrent lesions into 5 categories: (1) 
Locoregional recurrence; (2) Lymph node recurrence; 
(3) Liver metastasis; (4) Peritoneal carcinomatosis; 
and (5) Other recurrence, for recurrence not included 
in categories 1-4.

In CT images, locoregional recurrence was defined as 
showing wall thickening with contrast enhancement of 
the anastomotic site and adjacent remnant stomach[18]. 
Lymph nodes more than 10 mm long in the short axis 
were considered lymph node recurrence. A nearly 
round shape, spiculated or indistinct borders, central 
necrosis, and marked or heterogeneous enhancement 
were integrated with the CT size criteria[19]. Liver 
metastasis was defined as a hypoattenuating lesion 
with peripheral rim enhancement[20]. Nodular-plaque 
or infiltrative soft tissue stranding in the mesentery or 
omentum, parietal peritoneal thickening and contrast 
enhancement with or without ascites was considered 
peritoneal carcinomatosis[21].

Focal hypermetabolic activity (> 3.0 SUV) in the 
anastomotic site and adjacent remnant stomach 
was considered locoregional recurrence[7]. Lymph 
nodes were graded as malignant or benign based on 
functional criteria (increased metabolism relative to the 
surrounding lymph nodes) independent of their size[22]. 
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Statistical analysis
Data from the reviewers were analyzed separately. 
The characteristics of patients with and without 
recurrence were compared using Student’s t test for 
noncategorical variables and the χ 2 test for categorical 
variables. Sensitivity, specificity, and accuracy 
were calculated. McNemar’s test was conducted for 
comparing the diagnostic efficacy of contrast-enhanced 
abdominal CT and PET/CT in patients-, lesion- and 
pathological type-based analysis. A P-value of < 0.05 
was considered to indicate a significant difference.

RESULTS
Patient characteristics
Table 1 details the patient characteristics. The pa-
thological stage of the recurrence group was 
statistically significantly higher than that of the control 
group (P < 0.001). In the control group, the stage of 
33 patients (55%) was Ia and none of the patients 
was IV. In the recurrence group, none of the patients 
was Ia and seven patients were. These patients did 
not have distant metastasis in their preoperative 
clinical stage. After the curative surgery, five patients 
had distant lymph node metastasis and two patients 
had peritoneal metastasis as revealed by peritoneal 
washing cytology. The median interval between 
contrast-enhanced CT and PET/CT was statistically 
significantly longer in the recurrence group than in the 
control group (P < 0.001). Other patient characteristics 
did not differ. 

Characteristics of recurrence
In the 60 patients who had recurrence, there were 
79 recurrent lesions (Table 2). Forty-four patients had 
only one location of recurrence, 13 patients had two 
locations, and 3 patients had three. Locations of the 
other recurrence sites (n = 18) were intestines (n = 

Focal hypermetabolic activity greater than adjacent 
normal liver was considered liver metastasis[23]. 
Diffuse hypermetabolism spreading throughout the 
abdominopelvic cavity, obscuring visceral outlines and 
randomly located discrete foci of uptake anteriorly 
within the abdomen or dependently within the pelvis 
and unrelated to solid viscera or nodal stations was 
considered peritoneal carcinomatosis[19]. 

Table 1  Patient characteristics n  (%)

 Characteristics Recurrence 
group (n  = 

60)

Control 
group (n  = 

60)
P  value

Age (yr) Median 60.6 65 0.755
Range 29-80 35-85 

Sex Male 37 (62) 16 (27) 0.172
Female 23 (38) 44 (73)

Operation Total 
gastrectomy

17 (28) 12 (20) 0.286

Subtotal 
gastrectomy

43 (72) 48 (80)

AJCC stage ⅠA 0 (0) 33 (55) < 0.001
ⅠB 5 (8) 10 (17)
ⅡA 7 (12) 9 (15)
ⅡB 9 (15) 3 (5)
ⅢA 7 (12) 1 (2)
ⅢB 10 (16) 2 (3)
ⅢC 15 (25) 2 (3)
Ⅳ 7 (12) 0 (0)

Pathology Adenocarcinoma 51 (85) 55 (92) 0.454
Signet ring cell 

carcinoma
5 (8) 2 (3)

Mucinous 
adenocarcinoma

4 (7) 3 (5)

Interval 
between CT 
and PET/CT 
(d)

Median 5.9 2.8 < 0.001
Range 0-28 0-9

AJCC: American Joint Committee on Cancer (7th edition); CT: Computed 
tomography; PET/CT: Positron emission tomography/computed 
tomography.

Kim JH et al.  Gastric carcinoma follow-up: CT and PET/CT

Castric carcinoma patients undergone CT and PET/CT after curative resection
The interval of CT and PET/CT was less than 1 mo (n  = 2475)

Excluded patients
- Recurrence did not validated by histopathologic

confirmation nor subsequent imaging study follow-up
at least 6 mo (n  = 519)

Patients without recurrence
(n  = 1896)

Patients with recurrence
(n  = 60)

Randomly selected patients without
recurrence (n  = 60)

Figure 1  Flow diagram of study patients. CT: Computed tomography; PET/CT: Positron emission tomography/computed tomography.
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7), bone (n = 5), ovaries (n = 3), spleen (n = 2), and 
pancreas (n = 1).

Detection of recurrence in contrast-enhanced CT and 
PET/CT
For the detection of patient-based overall recurrence, 
CT had a sensitivity of 97%, a specificity of 97%, and 
an accuracy of 97%, whereas PET/CT had a sensitivity 
of 82%, a specificity of 95%, and an accuracy of 88%. 
These differences were not statistically significant (P 
= 0.096; Table 3). Two patients with recurrence did 
not have it detected by CT, and 12 patients who had 

recurrence did not have it detected by PET/CT.
For the detection of lesion-based overall recurrence, 

CT had a sensitivity of 86%, a specificity of 98%, and 
an accuracy of 97%, whereas PET/CT had a sensitivity 
of 76%, a specificity of 98%, and an accuracy 
of 96%; these differences were not statistically 
significant (P = 0.089). For peritoneal carcinomatosis, 
CT had a sensitivity of 96%, a specificity of 100%, 
and an accuracy of 99%, whereas PET/CT had a 
sensitivity of 50%, a specificity of 100%, and an 
accuracy of 90%, a statistically significant difference 
(P = 0.001; Figure 2). For detecting locoregional, 
and lymph node recurrences, and liver metastasis, 
there were no statistically significant differences 
between CT and PET/CT (Table 3, Figures 3 and 4). 
For detecting bone metastasis, CT had a sensitivity 
of 20%, a specificity of 100%, and an accuracy of 
97%, whereas PET/CT had a sensitivity of 100%, a 
specificity of 100%, and an accuracy of 100%, these 
differences were not statistically significant (P = 
0.125; Figure 5).Two patients who had locoregional 
recurrence with inadequate bowel distension were 
missed on CT. Another two patients with locoregional 
recurrence were missed on PET/CT, and their 

Table 2  Locations of recurrent lesions

Location Number of lesions n (%)

Locoregional recurrence 10 (13)
Lymph node recurrence 24 (30)
Liver metastasis 3 (4)
Peritoneal carcinomatosis 24 (30)
Other recurrence1 18 (23)
Total  79 (100)

1Other recurrence included intestine, bone, ovary, etc.

Kim JH et al.  Gastric carcinoma follow-up: CT and PET/CT

Figure 2  Peritoneal carcinomatosis detected only on contrast-enhanced computed tomography in a 46-year-old woman who underwent gastrectomy 
for advanced gastric cancer 17 mo prior. A: Contrast-enhanced abdominal computed tomography shows enhanced peritoneal thickening (arrow) with ascites. 
Peritoneal metastasis was confirmed by histological analysis of ascitic fluid. B: Positron emission tomography/computed tomography image at the same level without 
evident hypermetabolism in the peritoneum.

A B

A B

Figure 3  Locoregional recurrence detected on both contrast-enhanced computed tomography and positron emission tomography/computed tomography 
in a 76-year-old woman who underwent gastrectomy for advanced gastric cancer 21 mo prior. A: Contrast-enhanced abdominal computed tomography shows 
enhanced wall thickening (arrow) at the anastomotic site; B: Positron emission tomography/computed tomography image at the same level shows hypermetabolism at 
the anastomotic site.
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recurrences were concealed by physiological uptake 
of remnant stomach. Two patients who had lymph 
node recurrence of less than 10 mm in the short 
axis were missed on CT, but were detected on PET/
CT. Three patients who had lymph node recurrence 
without significant hypermetabolism were missed on 
PET/CT. One hepatic metastasis (about 1.5 cm) was 
not detected on CT and the metastatic tumor had 
no attenuation difference compared to the adjacent 
liver. One patient with peritoneal carcinomatosis was 
considered as having peritonitis on CT, because he also 
had a very large abdominal abscess. Twelve patients 
who had peritoneal carcinomatosis without significant 
hypermetabolism were missed on PET/CT.

Adenocarcinoma was the most common type 
of gastric carcinoma (Table 1). On the pathological 
type-based analysis, CT had a sensitivity of 98%, 
a specificity of 95%, and an accuracy of 96% for 
detecting recurrence of adenocarcinoma, whereas 
PET/CT had a sensitivity of 80%, a specificity of 95%, 
and an accuracy of 88%; these differences were 
not statistically significant (P = 0.035; Table 4). For 
detecting the recurrence of signet ring cell carcinoma 
and mucinous adenocarcinoma patients, CT and PET/

CT had no significant differences.

DISCUSSION
The recurrence rate of early gastric cancer after curative 
resection is very low and PET/CT is not commonly used 
for these patients. However advanced gastric cancer 
cases show a high recurrence rate. Contrast-enhanced 
abdominal CT and PET/CT are commonly used imaging 
methods, but the ideal method for early detection of 
gastric carcinoma recurrence remains controversial.

In terms of the patient characteristics, the 
pathological stages of the recurrence group were 
statistically significantly higher than those of the 
control group. In the recurrence group, the stages of 
33 patients (55%) were Ia, none was Ia, and seven 
patients were IV. The median time interval between the 
contrast-enhanced CT and PET/CT was also statistically 
significantly longer in the recurrence group than in 
the control group. One of the inclusion criteria for our 
study was an interval shorter than 1 mo between the 
CT and PET/CT examination. Most of the patients in 
the control group were prescribed both CT and PET/CT 
around the same day for their regular follow ups. All 

Table 3  Comparison of contrast-enhanced computed tomography and positron emission tomography/computed tomography in the 
detection of recurrence

Site Imaging Sensitivity (%) Specificity (%) Positive predictive 
value (%)

Negative 
predictive value 

(%)

Accuracy (%) P  value

Overall CT     97 (58/60)  97 (58/60)       97 (58/60) 97 (58/60) 97 (114/120) 0.096
PET/CT      82 (49/60)  95 (57/60)       94 (49/52) 84 (57/68) 88 (106/120)

Locoregional CT    80 (8/10)     100 (110/110) 100 (8/8)     98 (112/110) 98 (118/120) 1.000
PET/CT    80 (8/10)      99 (109/110)  89 (8/9)     98 (109/111) 98 (117/120)

Lymph node CT     92 (22/24)  99 (95/96)       96 (22/23) 98 (95/97) 98 (117/120) 1.000
PET/CT      88 (21/24)  99 (95/96)       95 (21/22) 97 (95/98) 97 (116/120)

Liver CT  67 (2/3)      96 (112/117)   29 (2/7)    99 (112/113) 95 (114/120) 0.688
PET/CT 100 (3/3)      98 (115/117)   60 (3/5) 100 (115/115) 98 (118/120)

Peritoneal 
carcinomatosis

CT      96 (23/24) 100 (96/96)     100 (23/23) 99 (96/97) 99 (119/120) 0.001
PET/CT      50 (12/24) 100 (96/96)     100 (12/12)   89 (96/108) 90 (108/120)

Total lesion CT      86 (68/79)      98 (511/521)      87 (68/78)     98 (511/522) 97 (579/600) 0.089
PET/CT      76 (60/79)      98 (513/521)       88 (60/68)    96 (513/532) 96 (573/600)

Numbers in parentheses are raw data. CT: Computed tomography; PET/CT: Positron emission tomography/computed tomography.

Kim JH et al.  Gastric carcinoma follow-up: CT and PET/CT

Figure 4  Lymph node recurrence detected on both contrast-enhanced computed tomography and positron emission tomography/computed tomography 
in a 73-year-old man who underwent gastrectomy 18 mo prior. A: Contrast-enhanced abdominal computed tomography shows enlarged lymph nodes at the 
aortocaval and para-aortic spaces; B: Positron emission tomography/computed tomography image at the same level shows hypermetabolism at the aortocaval and 
para-aortic spaces.

A B
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patients underwent only CT, and were only sometimes 
prescribed both CT and PET/CT for regular follow up. 
However, when recurrence was suspected in a regular 
follow-up CT in the recurrence group, an additional 
PET/CT was prescribed to increase confidence or 
evaluate the recurrent lesion. Our institution is a 
tertiary referral hospital, and appointments for imaging 
studies were therefore delayed. 

For detecting locoregional and lymph node re-
currence, the diagnostic performance of CT and 
PET/CT was not significantly different in our study, 
which is in agreement with previous studies[7,13]. 
Locoregional recurrence manifests as localized bowel 
wall thickening of the anastomotic site or remnant 
stomach on CT. However, inadequate bowel distension, 
surgical plication, bowel adhesion, and stomal polypoid 
hypertrophic gastritis can lower the specificity of 
the CT[23]. In PET/CT, focal hypermetabolism of the 
anastomotic site or remnant stomach was considered 
locoregional recurrence; however, physiological 
uptake in the bowel can compromise the diagnostic 
performance of PET-CT[7]. These disadvantages of 
both contrast-enhanced CT and PET/CT contribute to 
decreased diagnostic performance in the detection 
of recurrent gastric cancer. In our study, some 
locoregional recurrences were missed on CT with 
inadequate bowel distension and some were missed 
on PET/CT with physiological uptake in the stomach.

In this study, PET/CT was more sensitive than CT 

in detecting hepatic metastasis (100% vs 66%), but 
the number of patients who had hepatic metastases 
was too small to show statistical significance. Kinkel 
et al[16] reported that PET was the most sensitive 
method for the detection of hepatic metastases from 
gastrointestinal-tract cancer. However, other studies 
showed no significant difference between CT and PET/
CT in detecting hepatic metastases[7,13].

CT was more sensitive for peritoneal carcinomatosis 
compared with PET/CT in this study. Previous 
studies showed similar results[7,11,13]. The detection of 
peritoneal carcinomatosis is difficult in cross-sectional 
images because the lesions are usually small (below 1 
cm) and often flat. On PET/CT, physiological peritoneal 
FDG uptake due to involuntary muscle activity during 
scanning can hide underlying peritoneal metastases[14]. 
Therefore, patients who suspected to have peritoneal 
carcinomatosis in contrast-enhanced abdominal CT 
may not see any benefit in any additional PET/CT due 
to its moderate sensitivity.

For bone metastasis, CT had a detection sensitivity 
of 20% compared to 100% for PET/CT in our 
study. However, this difference was not statistically 
significant. Previous research showed that, PET/CT was 
more sensitive in detecting bone metastasis than CT 
mostly because it provides functional information[24]. 
However, the number of patients with bone metastasis 
enrolled in this study was too small to show statistical 
significance.

Table 4  Comparison of contrast-enhanced computed tomography and positron emission tomography/computed tomography in the 
detection of recurrence according to pathological type

Type Imaging Sensitivity (%) Specificity (%) Positive predictive 
value (%)

Negative predictive 
value (%)

Accuracy (%) P  value

Overall CT       97 (58/60)       97 (58/60)       97 (58/60)       97 (58/60)          97 (114/120)  0.096
PET/CT       82 (49/60)       95 (57/60)       94 (49/52)       84 (57/68)           88 (106/120)

Adenocarcinoma CT       98 (50/51)       95 (52/55)       94 (50/53)       98 (52/53)           96 (102/106)   0.035
PET/CT       80 (41/51)       95 (52/55)       93 (41/44)       84 (52/62)         88 (93/106)

Signet ring cell 
carcinoma

CT 100 (5/5) 100 (2/2) 100 (5/5) 100 (2/2) 100 (7/7) 1
PET/CT   80 (4/5) 100 (2/2) 100 (4/4)   67 (2/3)   86 (6/7)

Mucinous 
adenocarcinoma

CT   75 (3/4) 100 (3/3) 100 (3/3)   75 (3/4)  86 (6/7) 1
PET/CT 100 (4/4) 100 (3/3) 100 (4/4) 100 (3/3) 100 (7/7)

Numbers in parentheses are raw data. CT: Computed tomography; PET/CT: Positron emission tomography/computed tomography.
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A

Figure 5  Bone metastasis detected only on positron emission tomography/computed tomography in a 47-year-old man who underwent gastrectomy 
for advanced gastric cancer 16 mo prior. A:  Contrast-enhanced abdominal computed tomography showing the absence of bone lesions; B: Positron emission 
tomography/computed tomography image at the same level showing multiple hypermetabolic lesions in the pelvic bones and sacrum.

B
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In our study, CT was more sensitive than PET/CT in 
detecting the recurrence of adenocarcinoma, contrary 
to the findings of previous studies[7,25]. Considering 
the high proportion of patients with a pathological 
type of adenocarcinoma was 88.6% in this study, CT 
efficacy may be superior to that of PET/CT. There have 
been reports that FDG avidity depends on histological 
type. Mucinous adenocarcinoma and signet ring cell 
carcinoma have low FDG avidity[25]. Although the 
number of mucinous and signet right cell carcinoma 
cases was not large, there was no statistically 
significant difference in detecting recurrence.

This study had two limitations. The first was its 
retrospective study design; thus, the indications for 
PET/CT were not defined and it was not possible to 
standardize the methods of follow-up imaging studies. 
This could cause selection bias, because patients who 
had not undergone CT or PET/CT were excluded. 
Secondly, not all the recurrent lesions were diagnosed 
histopathologically. Deeply located lymph node 
metastasis is difficult to histopathologically confirm in 
clinical practice. Practically, however, a clinical follow-up 
is a useful diagnostic method to confirm recurrence. It 
was regarded as a negative lesion when there was no 
change between images obtained with at least a 6 mo 
interval, as in a previous study[13]. But 6 mo of imaging 
follow up may not be enough to confirm the absence 
of recurrence. 

In conclusion, the overall diagnostic performance 
of contrast-enhanced CT and PET/CT in patient- and 
lesion-based analysis was not significantly different 
in our study. However, contrast-enhanced CT was 
superior to PET/CT in the detection of peritoneal 
carcinomatosis. In patients with the most common 
pathological type of adenocarcinoma, contrast-
enhanced CT might be more sensitive in detecting 
recurrence than PET/CT. Contrast-enhanced CT 
could thus be the primary method of surveillance for 
the recurrence of gastric carcinoma after curative 
resection.
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