Aim of the study: Gastric adenocarci-
noma is among most frequent among
cancers in Albania. Early detection and
staging is helped by imaging methods,
including CT and MRI. This study pro-
vides evidence on the CT and MRI ac-
curacy in detecting and pre-operative
staging of gastric adenocarcinoma in
62 patients in a diagnostic clinic in Al-
bania. The correct staging of the gas-
tric adenocarcinoma helps decide on
the next treatment options.

Material and methods: Sixty-two pa-
tients with gastric adenocarcinoma,
confirmed with biopsy, underwent
both CT and MRI examination at
a clinic in Tirana during same week.
Images were reviewed to determine
the TNM classifications and staging
using the current AJCC guidelines.
Data on age, sex, cancer location and
differentiation were also collected
and analyzed. The accuracy, sensi-
tivity, specificity, positive predictive
value and negative predictive value
was estimated for both CT and MRI.
Results and conclusions: CT has
a higher accuracy than MRI (83% vs.
67%) for T1. Accuracy for T2 was the
same (74%). Starting with T3 and up-
wards, MRI has a slightly more accu-
rate ability to detect and stage the
gastric adenocarcinoma (T3: 81 vs.
75; T4: 83 vs. 64). Both the CT and
MRI abilities to accurately detect the
N classification were the same. Re-
garding the M classification, the MRI
has a slightly more accurate ability to
detect metastases (M: 83 vs. 64). Cli-
nicians might benefit from using CT
whenever suspect gastric adenocarci-
noma patients present first. Decision
on surgery requires a MRI to rule out
metastases.
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Introduction

Gastric cancer is the second most frequent among cancers [1] diagnosed
in Albania, with the majority of cases being classified as gastric adenocarci-
nomas [2]. The location and the differentiation of the gastric adenocarcino-
ma varies as do the degrees of disease progress at which patients present
when diagnosed. As the gastric cancer is among the main killers, it is vital
that patients are examined and the diagnosis is established as early as pos-
sible and treatment initiated immediately. Often the treatment options de-
pend on the progress of the disease and the eventual spread either locally or
at a distance. Tumor staging and classification often requires a combination
of immunohistochemical tests with radiological imaging [3].

Imaging techniques used to detect and pre-operatively stage gastric ad-
enocarcinoma include double contrast barium X-ray, endoscopic ultrasound
(EUS), computed tomography (CT), magnetic resonance imaging (MRI), pos-
itron emission tomography (PET), somatostatin receptor scintigraphy (SRS)
or their variations, depending on the stage of the disease or the sophisti-
cation of the clinical settings. In addition to detecting and staging gastric
cancer [4-11], these imaging techniques are also useful in detecting other
neuroendocrine [12], stromal [3] tumors and lipomas [13].

Previous studies have reported on use of these imaging techniques in ex-
ploring involvement of sentinel lymphonodes [14] or spread of gastric adeno-
carcinoma metastases to the liver [15], peritoneal [16], brain [17], spleen [18],
ovaries [19], uterus [20, 21], testicles [21], skeletal muscle [22], or other loca-
tions [23-26). Other studies have highlighted use of these imaging techniques
in post-operative evaluation [27, 28] of the disease or recurrences [29].

This article, summarizes the findings of a study, the first of its kind in
Albania, looking at the accuracy of CT/MRI in pre-operative staging of the
gastric adenocarcinoma, as compared to the golden standard of biopsy. The
aim was to identify the most accurate imaging technique by gastric adeno-
carcinoma stage and make recommendations to clinicians on how to best
optimize use of technology for a correct and expedited diagnosis. The de-
termination of the growth (T), local involvement of lymph nodes (N), distant
metastases (M) and staging (S) is made using the American Joint Committee
on Cancer (AJCC) guidelines [30], version 7.

This study includes CT/MRI findings from 62 patients diagnosed with gas-
tric adenocarcinoma at the Medicare Diagnostic Center (MDC) from January
2013 = January 2014. The study received approval by the MDC Ethical Com-
mittee on December 2012.

Material and methods

Over 350 individuals that were examined for suspected gastric cancer at
MDC underwent endoscopy and biopsy between January 2013 and January
2014 in Tirana (Albania). After patient consent forms were signed, free CT
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Table 1. Study population description (biopsy)

Char. Total T N M Stage
T T2 T3 T4 | NO NI N2 N3 | MO M1 | la Ib lla llb llla b lic IV
Female 26 0 4 20 2 9 13 2 2 24 2 0 3 7 10 2 1 1 2
§ Male 36 3 4 28 1 12 17 3 4 35 1 2 3 6 17 2 5 0 1
<45 11 0 3 6 2 4 5 0 2 10 1 0 2 3 3 0 1 1 1
o 46-65 29 0 5 23 1 11 13 4 1 27 2 0 3 6 13 3 2 0 2
L =66 22 3 0 19 0 6 12 1 3 22 0 2 1 4 11 1 3 0 0
Good 27 0 0 24 3 7 12 2 6 25 2 0 0 6 10 2 6 1 2
:‘j Bad 29 2 6 21 0 12 16 1 0 28 1 2 4 6 15 1 0 0 1
a Other 6 1 2 3 0 2 2 2 0 6 0 0 2 1 2 1 0 0 0
Distal 32 1 5 25 1 12 15 2 3 31 1 1 4 5 15 2 4 0 1
+  Proximal 14 1 1 11 1 5 7 0 2 14 0 0 2 4 6 0 1 1 0
§ Infiltrative | 16 1 2 12 1 4 8 3 1 14 2 1 0 4 6 2 1 0 2
Table 2. CT/MRI findings by characteristic, method of examination and TNM classification
Char. Total CcT MRI
T N M T N M
TI T2 T3 T4 | NO NI N2 N3 MO M1|TO T1 T2 T3 T4 |NO NI N2 N3 MO M1
« Female 26 0O 3 21 2|4 17 3 2|24 2|0 O 3 22 1[4 17 3 2|24 2
& Male 36 2 2 30 2 9 19 3 5134 2 1 1 2 30 2 9 19 3 5 (136 0
> 45 11 0 2 6 3 2 6 2 1 1 0 0 0 2 8 1 2 6 2 1 10 1
gﬂ 46-65 29 0 2 26 1 6 18 3 2 |26 3 0 0 2 25 2 6 18 3 2 |28 1
> 66 22 2 1 19 0 5 12 1 4 |21 1 1 1 1 19 0 5 12 1 4 122 O
. Good 27 0 0 23 4 3 14 3 7 |24 3 0 0 0 24 3 3 14 3 7 125 2
:‘-E Bad 29 2 4 23 0 9 18 2 0|28 1 1 1 4 23 0 9 18 2 01129 O
° Other 6 o 1 5 o1 4 1 O0O|6 OO0 O 1 5 O|1 4 1 0|6 O
. Distal 32 1 3 28 0|8 17 3 430 2|0 1 3 27 1|8 17 3 4|32 0
§ Proximal 14 0o 1 12 1 1 12 o 1|13 1}(0 O 1 13 O|1 12 O 1|14 O
. Infiltrative 16 1 1 1 314 7 3 2|15 1 1 0 1 12 2|4 7 3 2|14 2

and/or MRI examinations were performed in an attempt
to determine the spread and stage of the cancer. All pa-
tients that were in terminal phase and those that did not
undergo both CT and MRI were excluded from the study.
Finally, the study population consisted of 62 patients di-
agnosed with gastric adenocarcinoma, confirmed with bi-
opsy that had undergone both CT and MRI examinations
within one week from each other.

MRI examinations were performed using 1.5T Avanto
(Siemens Medical Solutions, Erlanghen, Germany) on pa-
tients that did not eat 6 hours prior to the examination,
using hydro-distention of the stomach. Coronal (TR/TE
900/81, angle 150, matrix 256 x 250, slices 6 mm) and Axi-
al (TR/TE 900/84, angle 150, matrix 256 x 250, slices 8 mm)
T2 weighted images were taken. In phase (TR/TE 98/4.2,
angle 70, matrix 256 x 205, slices 8 mm) and out of phase
(TR/TE 98/2.2, angle 70, matrix 256 x 205, slices 8 mm) T1
weighted images were taken. Axial T2 weighted and fat
saturation images (TR/TE 1000/94, angle 150, matrix 256
x 205, slices 6 mm) were also taken. Gradient EKO 3D-VIBE

(Volume Interpolated Breath-hold Exam) axial and coronal
(TR/TE 5.58/2.38, angle 10, matrix 320 x 166 slices 3.5 mm)
were also taken. Intravenous contrast used was Bayer
Magnevist 0.5 mm/ml and/or Bracco Multihance 1 ml/334
mg Gadobenic acid.

Multi-detector CT Emotion-6 (Siemens Medical Solu-
tions, Erlanghen, Germany) was used, with 500 ml oral
H,0 contrast and 100-120 mli.v. contrast (bolus triggering
for arterial phase — and portal phase 60 s after i.v. injec-
tion of contrast), in a spiral exam with slices at 5 mm and
reconstruction at 1.25 mm. Multi-planar (MPR) and maxi-
mum-intensity projection (MIP) reformatting was done for
each patient at coronal and sagittal plans. The i.v. contrast
used was Bayer Ultravist-300.

Images obtained from CT and MRI were reviewed by
a radiology expert and classified based on the growth (T),
involvement of lymph nodes (N) or metastases (M) using
the AJCC guidelines. Staging was also done using the AJCC
guidelines. The data was entered into a database, contain-
ing information on the gender, age, location of the ade-
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Fig. 1. Cases by sex and age categorized Fig. 2. Cases by biopsy T classification and sex
Table 3. ACC, SN, SR PPV and NPV by method of examination and TNM classification (in percentage)
Parameter CcT MRI
SN SP ACC PPV NPV SN SP ACC PPV NPV
T T1 67 100 83 100 98 33 100 67 100 97
T2 50 98 74 80 93 50 98 74 80 93
T3 94 57 75 88 73 98 64 81 90 90
T4 33 95 64 25 97 67 98 83 67 98
N NO 62 100 81 100 84 62 100 81 100 84
N1 87 69 78 72 85 87 69 78 72 85
N2 40 93 67 33 95 40 93 67 33 95
N3 83 96 90 71 98 83 96 90 71 98
M M1 33 95 64 25 97 67 100 83 100 98
Stage la 100 100 100 100 100 50 100 75 100 98
Ib 33 98 66 67 93 33 98 66 67 93
Ila 54 94 74 70 89 54 94 74 70 89
Il'b 74 77 76 71 79 89 77 83 75 90
1 a 50 95 72 40 97 50 95 72 40 97
Il b 83 95 89 63 98 100 98 99 86 100
Il ¢ 0 97 48 0 98 0 98 49 0 98
v 33 95 64 25 97 67 100 83 100 98

nocarcinoma and the biopsy findings on differentiation,
and TNM classification. In line with AJCC guidelines, the
T classification included TO-T4 categories, NO-N3 catego-
ries and MO-M1 categories. Staging was classifies as 1A, IB,
A, 1B, IIA-C and IV.

Statistical analysis

Statistical analysis was performed using Stata for Li-
nux. As the study population consisted of only 62 cases
and disaggregation by many categories was required, cas-
es were reported as numbers rather than percentages for
most findings, with the exception of the accuracy (ACC),
sensitivity (SN), specificity (SP), positive predictive value
(PPV) and negative predictive value (NPV). Findings were
disaggregated by gender, age category, location of the
adenocarcinoma and its differentiation. Accuracy was dis-
aggregated by method of examination and TNM classifi-
cation.

Binary variables were constructed for each of the T, N
and M classifications, and based on their combinations,
for the staging of the disease. Two way tables were con-
structed for study population description and for CT/MRI
findings. Three way tables were constructed for displaying
the values of ACC, SN, SP PPV and NPV.

Results

The 62 biopsy confirmed cases are described in Table 1,
showing numbers by characteristic (age, sex, tumor differ-
entiation and location) by biopsy TNM classification and
staging.

As shown in Table 1, there were only a few cases in T1
and T4 and most cases were in T3 and less in T2. Only
3 cases had distant metastases and lymph node involve-
ment was spread mostly between NO and N1. The staging
into 8 categories (using AJCC guidelines, version 7, 2010)
further complicates the display of the data, with many
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cells showing a number of cases less than 5. It was for this
reason that Tables 1 and 2 display numbers instead of per-
centages.

Figure 1 shows the same numbers of cases by sex and
age categorized. Figure 2 shows same cases by sex and
biopsy T classification. It is clear that the majority of cas-
es present over the age of 45 years old and in men. The
biopsy classification by tumor growth shows that most
patients present at tumor stage T3 or above, clearly indi-
cating a delay in seeking medical assistance (for the cases
in this study).

Table 2 shows the findings from CT and MRI examina-
tions. As far as numbers are considered, aside of small dif-
ferences in determining the T classification, the N classifi-
cation is identical. The M classification is also very similar.

Table 3 shows the ACC, SN, SP PPV and NPV for both
examination methods by TNM classification and stag-
ing. Despite the small T1 numbers, it looks like the CT has
a higher accuracy than MRI (83% vs. 67%). Accuracy for T2
was the same (74%). Starting with T3 and upwards, MRI
has a slightly more accurate ability to detect and stage
the gastric adenocarcinoma (T3: 81 vs. 75; T4: 83 vs. 64).
As mentioned earlier, the CT and MRI ability to accurately
detect the N classification was the same. When looking
at the M classification, it looks like the MRI has a slightly
more accurate ability to detect metastases (M: 83 vs. 64).

After the staging is completed using the AJCC version
7 guidelines, the results on the accuracy show that CT is
more accurate in la (100 vs. 75). Both methods are equal-
ly accurate in Ib, lla and Illa (66, 74, 72). MRI appears at
a slight advantage when we move to stages IIb (83 vs. 76),
Illb (99 vs. 89), Illc (49 vs. 48) and IV (83 vs. 64).

What is interesting is that the SN values follow the
same trend as the ACC values, with the SP PPV and NPV
being very high and very similar. In practical terms this
means that CT would be a preferred method for T1 and
MRI for T3-4. Once the examination is positive in either CT
or MRI, chances that the patient is confirmed with a pos-
itive biopsy finding are equally high. If either CT or MRI
exam is negative the patient chances of being free of the
disease are very high (as shown in Table 3). MRI is more
sensitive and accurate in detecting the metastases of the
gastric adenocarcinoma.

Discussion

An early detection and staging of the gastric adenocar-
cinoma will guide the next steps on treatment. A correct
staging will depend on accurate diagnostic procedures
that determine the growth (T), local (N) and distant (M)
spread of metastases. Studies published so far have abun-
dant and different evidence when it comes to what diag-
nostic procedure has the best accuracy, sensitivity and
specificity in detecting each element of the TNM classifi-
cation of the gastric adenocarcinoma.

For example, several studies [31-33] have reported that
methods other than CT or MRI are more accurate in de-
termining the T classification. These methods include the
use of EUS or endoscopic MRI. Only one study [34] report-
ed that there is no real significant difference between CT

and MRl in correctly detecting the T classification. Several
other authors [35—40] concluded that MRI is a more accu-
rate method for determining T. Our findings support those
authors [41-43] that concluded that CT is better for early
phases of the adenocarcinoma, and MRI for those in later
stages.

Our study concluded that there are no differences in
the accuracy of detecting the N classification between CT
and MRI. This conclusion is the same as what is reported
by several authors [39, 42—44]. So far, no other publication
that we could identify suggested that CT is more accurate,
and only one author [45] suggested that MRI was better
for identification of the N classification. Both methods
however might be limited when diagnosing lymph nodule
involvement in normal size lymph nodes.

As far as the metastases are concerned, all the studies
we reviewed suggest that there is a difference in the abili-
ty of the methods to accurately detect distant metastases
(M). Two authors [46, 47] concluded that methods other
than CT or MRI were better in diagnosing distant metasta-
ses. Some studies [48-50] suggested that CT had a higher
accuracy in detecting metastases. Our study agrees with
those authors [35, 42, 48] that concluded that MRI has
a higher accuracy in detecting metastases. One author
concluded that while MRI was a good method for detect-
ing hepatic metastases while EUS was more suitable to
detect peritoneal metastases.

The results of this study are limited to only CT or MRI
findings in staging the gastric adenocarcinoma. Other
studies have also looked into other diagnostic methods
like double contrast X-ray, EUS or PET. The sample size of
patients that were included in the study was small and
this might have made it difficult to approximate values
to the real life, especially for staging according to 8 cat-
egories of the AJCC. Also, we are not sure how do these
62 patients diagnosed with gastric adenocarcinoma
change from other patients that did not seek medical as-
sistance to the MDC in Tirana. The majority of patients
presented at a late stage of the disease, and we are not
sure whether this represent a behavioral trait of the Al-
banian patients or an inability of primary and secondary
level health care facilities to make a timely diagnosis of the
gastric adenocarcinoma while still in early stages.

Nonetheless, our study concludes that if patients pres-
ent early, CT would be the most accurate in detecting T1 or
T2. Either CT or MRI can be used to examine close spread
of the metastases in the sentinel lymph nodes, while ad-
vanced stage T3 or T4 and distant spread of metastases
are best detected with MRI. A comparison with other
methods like EUS might be warranted to contrast with CT
for early stages. A comparison of PET with MRI might be
valuable for comparing the accuracy in detection of late
stage and distant metastases.

The implication for the Albanian clinicians is that pri-
mary and secondary levels might benefit from making use
of the CT whenever suspect gastric adenocarcinoma pa-
tients present and other methods are not available (like
endoscopy or EUS). Final decision on surgery will require
a MRI examination to detect or rule out distant spread of
the disease.



172

contemporary oncology

The authors declare no conflict of interest.

References

1. Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, Rosso S, Coebergh
JWW, Comber H, Forman D, Bray F. Cancer incidence and mortality
patterns in Europe: estimates for 40 countries in 2012. Eur J Can-
cer 2013; 49: 1374-403.

2. Schwartz G. Invasion and metastasis in gastric cancer: in vitro and
in vivo models with clinical considerations. Semin Oncol 1996; 23:
316-24.

3. Mignon F Julié C, Izzillo R, et al. Imaging features of gastric stromal
tumors: radiologic-pathologic correlation. Report of 4 cases. J Ra-
diol 2000; 81: 874-81.

4. Bruneton JN, Francois E, Padovani B, Raffaelli C. Primary tumour
staging of gastric and colorectal cancer. Eur Radiol 1996; 6: 140-6.

5. Kluetz B Villemagne VV, Meltzer C, Chander S, Martinelli M,
Townsend D. The Case for PET/CT. Experience at the University of
Pittsburgh. Clin Positron Imaging 2000; 3: 174.

6. Portnoi LM, Kazantseva IA, Stashuk GA, Gaganov LE, Denisova LB,
Nefedova VO, Legostaeva TB, laurova NV. Current X-ray diagnosis
of stomach cancer (comparison of radiologic and morphological
methods of investigation). Vestn Rentgenol Radiol 2000; 6: 19-29.

7. Portnoi LM, Kazantseva IA, Viatchanin OV, Stashuk GA. Cancer of
the upper stomach: current problems of its diagnosis. Vestn Rent-
genol Radiol 2003; 1: 4-22.

8. Drop A, Zbanska-Klonowska K, Czekajska-Chehab E, Grzycka-Kow-
alczyk L, Trojanowska A. The modern methods of gastric imaging.
Ann Univ Mariae Curie Sklodowska Med 2004; 59: 373-81.

9. Cordin J, Lehmann K, Schneider PM. Clinical staging of adenocarci-
noma of the esophagogastric junction. Recent Results Cancer Res
2010; 182: 73-83.

10. Tang L. Staging and response evaluation of gastric cancer: require-
ments and resolutions by multidisciplinary treatment. Zhonghua
Wei Chang Wai Ke Za Zhi 2015; 18: 208-12.

11. Matthews R, Choi M. Clinical Utility of Positron Emission Tomog-
raphy Magnetic Resonance Imaging (PET-MRI) in Gastrointestinal
Cancers. Diagnostics (Basel) 2016; 6: pii: E35.

12. Zimmer T, Ziegler K, Liehr RM, Stélzel U, Riecken EO, Wiedenmann B.
Endosonography of neuroendocrine tumors of the stomach, duo-
denum, and pancreas. Ann N Y Acad Sci 1994; 733: 425-36.

13. Regge D, Lo Bello G, Martincich L, Bianchi G, Cuomo G, Suriani R,
Cavuoto F. A case of bleeding gastric lipoma: US, CT and MR find-
ings. Eur Radiol 1999; 9: 256-8.

14. Minami M. CT diagnosis of the gastrointestinal tract. Nihon Igaku
Hoshasen Gakkai Zasshi 1999; 59: 496-503.

15. Nakamuta M, Tanabe Y, Ohashi M, Yoshida K, Hiroshige K, Nawata H.
Unique imagings of CT and MR in liver metastasis from gastric
leiomyosarcoma. Fukuoka Igaku Zasshi 1994; 85: 195-8.

16. Ito A, Ito Y, Matsushima S, Tsuchida D, et al. New whole-body mul-
timodality imaging of gastric cancer peritoneal metastasis com-
bining fluorescence imaging with ICG-labeled antibody and MRI
in mice. Gastric Cancer 2014; 17: 497-507.

17. Zhang S, Wang M, Xue YH, Chen YP. Cerebral metastasis from
hepatoid adenocarcinoma of the stomach. World J Gastroenterol
2007; 13: 5787-93.

18. Williams L, Kumar A, Aggarwal S. Calcified splenic metastasis from
gastric carcinoma. Abdom Imaging 1995; 20: 312-4.

19. Takemori M, Nishimura R, Obayashi C, Sugimura K. Magnetic res-
onance imaging of Krukenberg tumor from gastric cancer. Eur
J Obstet Gynecol Reprod Biol 1992; 47: 161-3.

20.Kim SH, Hwang HY, Choi BI. Uterine metastasis from stomach can-
cer: radiological findings. Clin Radiol 1990; 42: 285-6.

21. Aideyan UQ, Kao SC. Gastric adenocarcinoma metastatic to the
testes in Peutz-Jeghers syndrome. Pediatr Radiol 1994; 24: 496-7.

22.Rehman SU, Cope DW, Basile JN. Metastatic gastroesophageal
adenocarcinoma to skeletal muscle: a unique event. South Med
12002; 95: 1076-8.

23. Yeung HW, Macapinlac H, Karpeh M, Finn RD, Larson SM. Accuracy
of FDG-PET in Gastric Cancer. Preliminary Experience. Clin Positron
Imaging 1998; 1: 213-221.

24. Gretschel S, Moesta KT, Hiinerbein M, Lange T, Gebauer B, Stro-
szczinski C, Bembenek A, Schlag PM. New concepts of staging in
gastrointestinal tumors as a basis of diagnosis and multimodal
therapy. Onkologie 2004; 27: 23-30.

25. Tatsumi Y, Tanigawa N, Nishimura H, Nomura E, Mabuchi H, Mat-
suki M, Narabayashi I. Preoperative diagnosis of lymph node me-
tastases in gastric cancer by magnetic resonance imaging with
ferumoxtran-10. Gastric Cancer 2006; 9: 120-8.

26.Shinya S, Sasaki T, Nakagawa Y, Guiquing Z, Yamamoto F, Yamashi-
ta Y. The usefulness of diffusion-weighted imaging (DWI) for the
detection of gastric cancer. Hepatogastroenterology 2007; 54:
1378-81.

27.Tunaci A. Postoperative imaging of gastrointestinal tract cancers.
Eur ) Radiol 2002; 42: 224-30.

28. Graziosi L, Bugiantella W, Cavazzoni E, Cantarella F, Porcari M, Baf-
fa N, Donini A. Role of FDG-PET/CT in follow-up of patients treated
with resective gastric surgery for tumour. Ann Ital Chir 2011; 82:
125-9.

29. Gualdi GF, Polettini E, Capuano R, Ferriano MG. Gastric neoplasms:
their characterization, assessment of the degree of parietal infil-
tration and check on recurrence. The potentials and limits of CT,
endoscopic US and MR Clin Ter 1996; 147: 585-94.

30. Washington K. 7" Edition of the AJCC Cancer Staging Manual:
Stomach. Ann Surg Oncol 2010; 17: 3077-9.

31. Oberstein A, Bockhorn H, Meves M. The value of computerized
and magnetic resonance tomography for staging esophageal and
cardiac cancer in comparison with conventional diagnosis. Bildge-
bung 1987-1989; 56: 91-6.

32.Inui K, Nakazawa S, Yoshino J, Yamao K, Yamachika H, Wakaba-
yashi T, Kanemaki N, Hidano H. Endoscopic MRI: preliminary re-
sults of a new technique for visualization and staging of gastroin-
testinal tumors. Endoscopy 1995; 27: 480-5.

33. Kuntz C, Herfarth C. Imaging diagnosis for staging of gastric can-
cer. Semin Surg Oncol 1999; 17: 96-102.

34.Sohn KM, Lee JM, Lee SY, Ahn BY, Park SM, Kim KM. Comparing
MR imaging and CT in the staging of gastric carcinoma. AIR Am
J Roentgenol 2000; 174: 1551-7.

35. Costanzi A, Di Cesare E, Guadagni S, Masciocchi C, De Bernardinis
G, Maurizi Enrici R. Gastric adenocarcinoma: magnetic resonance
versus surgical staging. Radiol Med 1996; 92: 726-30.

36.Germer CT, Eibl G, Heiniche A, Zimmer T, Mannsmann U, Wolf KJ,
Buhr HJ. Value of magnetic resonance tomography in preoperative
staging of stomach carcinoma. Langenbecks Arch Chir Suppl Kon-
gressbd 1998; 115: 1367-9.

37.Kim AY, Han JK, Seong CK, Kim TK, Choi BI. MRl in staging advanced
gastric cancer: is it useful compared with spiral CT? J Comput As-
sist Tomogr 2000; 24: 389-94.

38. Anzidei M, Napoli A, Zaccagna F, et al. Diagnostic performance of
64-MDCT and 1.5-T MRI with high-resolution sequences in the
T staging of gastric cancer: a comparative analysis with histopa-
thology. Radiol Med 2009; 114: 1065-79.

39.Seevaratnam R, Cardoso R, McGregor C, et al. How useful is pre-
operative imaging for tumor, node, metastasis (TNM) staging of
gastric cancer? A meta-analysis. Gastric Cancer 2012; 15 Suppl 1:
S3-18.

40.Liu S, He J, Guan W, Li Q, Zhou Z, Yu H, Bao S, Zhou Z. Preoperative
T staging of gastric cancer: comparison between MR including dif-
fusion weighted imaging and contrast enhanced CT scan. Zhong-
hua Wei Chang Wai Ke Za Zhi 2014; 17: 245-9.

41. Zompetta C, Catarci M, Polettini E, Ceroni AM, Scaccia M, Carboni
M, Gualdi GF. Diagnostic accuracy of computerized tomography.
Preoperative staging of gastric cancer. Clin Ter 1995; 146: 825-41.

42.Dlx M, Grenacher L, Lubienski A, Schipp A, Richter GM, Hansmann J.
Carcinoma of the stomach. Role of imaging for primary diagnosis and
preoperative tumor staging. Rofo 2000; 172: 661-9.

43.Sohn KM, Lee JM, Lee SY, Ahn BY, Park SM, Kim KM. Comparing
MR imaging and CT in the staging of gastric carcinoma. AIR Am
J Roentgenol 2000; 174: 1551-7.



CT/MRI accuracy in detecting and determining preoperative stage of gastric adenocarcinoma in Albania 173

44.Kwee RM, Kwee TC. Imaging in assessing lymph node status in
gastric cancer. Gastric Cancer 2009; 12: 6-22.

45. 1sozaki H, Okajima K, Nomura E, et al. Preoperative diagnosis and
surgical treatment for lymph node metastasis in gastric cancer.
Gan To Kagaku Ryoho 1996; 23: 1275-83.

46.Vedrine L, Artru B Tournigand C, Louvet C, De Gramont A, Krulik M.
Meningeal carcinomatosis in gastric cancer. Gastroenterol Clin
Biol 2001; 25: 422-4.

47.Hallinan JT, Venkatesh SK. Gastric carcinoma: imaging diagnosis,
staging and assessment of treatment response. Cancer Imaging
2013; 13: 212-27.

48.Sandrasegaran K, Rajesh A, Rushing DA, Rydberg J, Akisik FM, Hen-
ley JD. Gastrointestinal stromal tumors: CT and MRI findings. Eur
Radiol 2005; 15: 1407-14.

49.Wang Z, Chen JQ. Imaging in assessing hepatic and peritoneal me-
tastases of gastric cancer: a systematic review. BMC Gastroenterol
2011; 11: 19.

50.Hwang SW, Lee DH. Is endoscopic ultrasonography still the mo-
dality of choice in preoperative staging of gastric cancer? World
J Gastroenterol 2014; 20: 13775-82.

Address for correspondence

Altin Malaj
Consultant, WHO/Europe, Albania
e-mail: malaj@outlook.com

Submitted: 20.04.2017
Accepted: 10.06.2017



