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h i g h l i g h t s
� Results in 228 patients with distal gastric carcinoma were delineated.
� Patients underwent surgery in 2005e2007.
� The overall cumulative 1-year survival rate was 83.8%.
� The overall cumulative 5-year survival rate was 54.4%.
� Probability of cumulative 5-year survival decreases five times when N ratio is > 0.25.
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a b s t r a c t

Background: The study was aimed to delineate the postoperative morbidity, mortality and long-term
follow-up results after R0 subtotal gastrectomy with D2 lymphadenectomy for invasive non-
disseminated adenocarcinoma of the distal gastric portion.
Methods: Between January 2005 and December 2007, 228 patients with median age at hospitalisation
66.6 ± 11.4 years underwent the above mentioned surgery for histologically proven distal gastric
adenocarcinoma.
Results: Postoperative morbidity was documented in 92 (40.4%) of patients within 30 days. An anasto-
motic leakage was diagnosed in two (0.9%), peritonitis in two (0.9%), anastomositis in five (2.2%), and
prolonged ileus in six (2.6%) patients. Nine patients died (3.9%). The overall 1-year survival rate was
83.8%, and the 5-year survival rate was 54.4%. Gender, age, TNM stage, pN, and N ratio were independent
factors predicting a long-term prognosis for patients.
Conclusions: A R0 type distal subtotal gastrectomy with standard D2 lymphadenectomy for a histolog-
ically proven invasive adenocarcinoma of the distal gastric portion without distant metastasis offers
acceptable postoperative morbidity and mortality, and considerably high overall cumulative 5-year
survival rate. The probability of cumulative survival decreases five times when the ratio between met-
astatic and examined lymph nodes is > 0.25.
© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Limited. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Trends for gastric cancer incidence and mortality are declining
in both sexes in Lithuania since 1978 [1,2]. Nevertheless, incidence
and mortality rates from gastric cancer still remain high in the
country. In 2010, the crude and age-standardized incidence rates
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Table 1
General and histologic characteristics of the group of 228 gastrectomized patients.

Variable Number Percentage

Sex
Male 140 61.4
Female 88 38.6

Age groups
<60 years 70 30.7
60e74 years 86 37.7
>74 years 72 31.6

Co-morbidities
Cardiovascular 134 58.8
Pulmonary 36 15.8
Diabetes 13 5.7
Other 118 51.8

Stage
I 110 48.2
II 61 26.8
III 57 25.0

pT category of TNM
1 75 32.9
2 109 47.8
3 42 18.4
4 2 0.9

pN category of TNM
0 121 53.1
1 79 34.6
2 28 12.3

Differentiation
G1 23 10.1
G2 63 27.6
G3 132 57.9
Missing G value 10 4.4

Invasion
Perineural 14 6.1
Perivascular 27 11.8
Lymphovascular 6 2.6
Perineural and perivascular 10 4.4
No invasion 171 75.0

Adjuvant chemotherapy
Applied 61 26.8
Not applied 167 73.2
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were 27.7 and 21.5 per 100,000 for both sexes individuals of all ages,
and accounted for 911 new gastric cancer patients e 534 men and
377 women [1]. Not surprisingly, 680 deaths from gastric cancer
were reported to the Lithuanian cancer registry in 2010.

Currently, a margin-negative surgical resection (R0) which en-
tails wide excision of primary tumour with en bloc removal of
associated regional lymph node stations is the only potentially
curative therapy for invasive non-disseminated gastric cancer.
Despite the well known fact that a conventional or modified D2
lymph node dissection is associated with low morbidity and a
survival benefit [3,4] in patients with favourable prognostic factors
[5e8], the extent of gastric excision and the extent of lymph node
dissection remain subject to controversy [4,9e11]. Furthermore,
there are many other areas for controversy including application of
adjuvant therapymodalities [12], and targeted therapies tailored by
gastric adenocarcinoma subtype [13,14].

Results of the studies from not widely known high volume
cancer centres could be considered for further discussions
regarding the value of subtotal gastrectomy with extended peri-
gastric lymph node surgery for distal gastric cancer. To delineate
the postoperative morbidity, mortality, and long-term follow-up
results following R0 gastrectomies with D2 lymphadenectomies for
an invasive non-disseminated distal gastric cancer, was the primary
endpoint of this retrospective study. To define the risk factors
predicting early postoperativemorbidity and a long-term prognosis
for patients, was the secondary endpoint of the study. Study was
performed at Lithuanian National Cancer Institutewhich is the only
specialised cancer care institution accredited by Organization of
European Cancer Care Institutes.

2. Material and methods

Between January 2005 and December 2007, 228 patients with
median age at hospitalisation 66.6 ± 11.4 years (range, 34e98)
underwent a R0 type distal subtotal gastrectomy with the con-
ventional D2 lymphadenectomy for histologically proven invasive
non-disseminated adenocarcinoma of the distal gastric portion.
Patients with a distant metastatic disease and patients with non-
invasive early gastric cancer were not considered for this study.

The 7th edition of the International Union Against Cancer TNM
classificationwas applied for TNM staging of the carcinoma [15]. All
operations were undertaken according to the second English edi-
tion of Japanese Classification of Gastric Carcinoma [16,17]. This
resulted in 16.51 (SD ± 6.785) median of perigastric lymph nodes
retrieved (range, 2e45) and 3.387 (SD ± 2.29) median of metastatic
lymph nodes (range, 0e15).

Billroth I (67 patients), Billroth II (8 patients), Balfour (103 pa-
tients), and Hoffmeister eFinsterer (50 patients) methods were
used for a gastrointestinal continuity restoration following subtotal
gastrectomy [18]. Any adverse event from normal treatment course
was considered as a complication.

The severity of postoperative complications was stratified ac-
cording to the Clavien-Dindo model [19]. Procedure-related mor-
tality was defined as a postoperative death from any cause within
30 days. Detailed general and histological characteristics of 228
gastrectomized patients are shown in Table 1.

Statistical analyses were performed using the SPSS 20 software
package. Such factors as sex, age group, underlying disease, ASA
grade, cancer stage and TNM category, and a gastrointestinal con-
tinuity restoration method were used to evaluate dependence of
distribution of the postoperative complication rate within groups.
Cut off values for the ratio betweenmetastatic and dissected lymph
nodes (N ratio or LNR) were grouped as follows: LNR 0, LNR
>0e0.09, LNR >0.09e0.25, and LNR >0.25 [19e23].

Cumulative survival time was the time from the surgical
intervention until the date of death or until March 2013 for sur-
viving patients. Survival curves were produced by means of the
KaplaneMeier model. The log-rank test was used to evaluate the
statistical differences between the survival curves. The chi-square
test was employed to compare categorical outcomes. Means were
compared by using the Student's t test. Differences with P values
less than 0.05 were considered as statistically significant. Factors
found to be associated with long-term survival by univariate
analysis were assessed using the Cox's proportional hazards
multivariate regression model.
3. Results

3.1. Postoperative 30 day morbidity and mortality

92 patients (40.4%) had postoperative morbidity. In terms of
Clavien e Dindo classification, complications were stratified as
follows: I e 20 patients (8.8%), II e 46 patients (20.2%), IIIA e nine
patients (3.9%), IIIB e seven patients (3.1%), IVA e one patient
(0.4%), and V e nine patients (3.9%). An anastomotic leakage was
diagnosed in two (0.9%), peritonitis e in two (0.9%), anastomositis
e in five (2.2%), and prolonged ileus e in six (2.6%) patients. The
mean length of stay in hospital was 17.82 days (SD ± 6.292). Nine
patients died (3.9%).
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3.2. Prognostic factors for postoperative morbidity

Complications developed in 18.6% of patients in <60 years age
group, in 31.4% of patients in 60e74 years age group, and in 41.7% of
patients in >74 years age group (p ¼ 0.012). The postoperative
morbidity rate was 19.6% for ASA I, 30% for ASA II, 32.4% for ASA III,
and 53.8% for ASA IV patients. The lowest complication morbidity
was observed following the application of the Balfour or Billroth I
gastrointestinal continuity restoration method, 27% and 31.3%
respectively. There was no statistically significant difference be-
tween the four gastrointestinal continuity restoration groups.
Neither the ASA grade nor gastrointestinal continuity restoration
method, sex, underlying disease, or gastric cancer stage, showed
any significant difference on postoperative morbidity.
Table 2
Dependence of long-term survical on the ratio between metastatic and dissected
lymph nodes.

N ratio One year survival with CI 95% Five year survival with CI 95%

0 92.6 (87.5e97.7) 72.1 (63.3e80.9)
0e0,09 88.9 (82.7e95.1) 72.2 (63.4e81.0)
0,1e0,25 84.4 (77.3e91.5) 46.9 (37.1e56.7)
>0,25 61.2 (51.6e70.8) 14.3 (7.4e21.2)
3.3. Delineation of cumulative 5-year survival

The overall 1-year survival rate was 83.8% (CI 95% 78.3e88.0),
and the 5-year survival rate was 54.4% (CI 95% 47.7e60.6) in 228
gastrectomized patients. Fig. 1 delineates a cumulative 5-year sur-
vival in patient groups stratified according to gastric cancer stage,
pT, pN, and N ratio. The differences in survival curves were statis-
tically significant for each category. However, an application of the
Fig. 1. Cumulative 5-year survival probability in patient groups stratified according to gast
gastric cancer described by pathologist, pN e classification of the removed lymph nodes
examined) lymph nodes described by pathologist.
particular gastrointestinal continuity reconstruction method
showed no statistically significant difference for cumulative long-
term survival rates.

3.4. Factors predicting cumulative long-term survival

Univariate analysis showed that the female gender, age group,
pT, pN, TNM stage, N ratio, and uneventful postoperative period
were statistically significant factors associated with the better 5-
year survival rate. Table 2 shows a cascade dependence of the 1-
year and 5-year cumulative survival on the N ratio. The multivar-
iate analysis using Cox's proportional hazards model with the
mentioned factors as covariates, revealed that five of seven factors,
i.e. gender, age, pN, TNM stage, and N ratio, are statistically
ric cancer stage (A), pT (B), pN (C), and N ratio (D). pT e classification of the primary
described by pathologist, N ratio e the ratio between metastatic and dissected (and

N ratio e the ratio between metastatic and dissected (examined) lymph nodes. Log-
rank test p < 0.001.
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significant independent factors predicting a long-term prognosis
(Table 3).
4. Discussion

Gastric cancer treatment varies in the extent of surgery, post-
operative morbidity and mortality, and long-term outcomes
around theworld [24]. This Lithuanian study suggests the following
items.

First, the role of age as a risk factor for post-operative comor-
bidity matters. This finding is not surprising as 58.8% of the patients
suffered from chronic cardiovascular conditions, and 15.8% of them
had chronic pulmonary problems. However, some studies suggest
that age can be insignificant postoperative morbidity factor [25].
We could not prove it. Gender was not a significant risk factor for 30
day postoperative morbidity. Other authors, however, identified
the female gender as a risk factor for early post-operative compli-
cations [26]. The lowest complication rate was after the Balphour
gastrointestinal continuity restoration (p ¼ 0.065). This can be
explained by the fact that this reconstruction type is the most
common and the most perfected in the national institution.

Second, the overall postoperative mortality rate of 3.9% com-
pares favorably with data from other countries where the reported
mortality rate was within 3.1e8.3%. Table 4 demonstrates that.

Third, the overall survival rate of 54.4% is comparable with
leading international centers data, though some studies from Japan
have reported significantly higher rates [27]. The variation in
published results may have been influenced by differences in the
treated patient groups. In our study, 48.2% of patients had stage 1
gastric cancer.

Fourth, N staging criterion is considered to be the determining
factor for poorer patients' survival, and our 10.7% survival rate with
metastatic lymph nodes from the second level lymph node stations
confirms that e although some studies reported higher 5-year
survival rates for this patient subgroup of up to 33.4% [30e32].

Fifth, our study confirms that the most agreeable independent
risk factors for cumulative long term survival are the TNM stage,
metastatic perigastric lymph nodes, and the N ratio [33e36]. Be-
sides, it specifically highlights the prognostic factors for five years
survival after R0 gastrectomies with D2 lymphadenectomies for
invasive non-disseminated adenocarcinoma of the distal portion of
the stomach.

Higher N ratio values significantly correlated with lower sur-
vival in our study, confirming that the N ratio can provide accurate
prognostic stratification associated with gastric cancer
Table 3
Multivariate analysis of prognostic factors for 5-year survival after R0 gastrectomies
with D2 lymphadenectomies for adenocarcinoma of the distal portion of the
stomach.

Variables Hazard ratio 95% Confidence interval P Value

Gender
Female 1 e 0.02
Male 1.7 1.1e2.6 e

Age group
<60 1 e 0.01

6 0e74 1.7 1e2.9 0.064
>74 2.34 1.3 to 4.1 0.002

TNM stage
I 1 e 0.02
II 2.7 1.3 to 5.5 0.01
III 3.3 1.3 to 8.2 0.01

pN
pN0 1 e 0.006
pN1 1.3 0.6 to 2.8 0.49
pN2 3.7 1.3 to 10.2 0.013
[6,20,37e40]. Moreover, it has also been recommended that the N
ratio should be used in prognostic assessment, particularly to avoid
a problem called stage migration, when a limited number of lymph
nodes is obtained [41]. We acknowledge that N ratio values used in
this paper are most common mentioned in the literature. Never-
theless, the value of the N ratio should be confirmed in prospective
randomized trials, because now many authors use different values
in their researches.

This retrospective study has a few limitations. It was not
possible to recruit, assess, and follow up more patients due to
limited population size, and the absence of an approved centralized
referral system towards the leading cancer centre of the country in
2005e2007. However, 228 patients who underwent the subtotal
gastrectomy with conventional D2 lymphadenectomy for histo-
logically proven adenocarcinoma of the distal gastric portion is
rather sufficient cohort for surveillance. An absence of the group of
patients with non-invasive gastric cancer downgraded the cumu-
lative five year survival probability, especially in patient with stage I
gastric cancer. We presume that results of this study were biased as
there were patients who ignored the potential advantages of
adjuvant chemotherapy. It is also important to mention that
chemotherapy was not recommended for patients with T2N1 dis-
ease in 2005e2006. Nevertheless, this study can be regarded as
reflection of a structured surgical philosophy and activity within
one of the busiest national cancer centre of the Baltic States. Little is
known about them.

5. Conclusion

The outcomes of this study suggest that a R0 type distal subtotal
gastrectomy with the conventional D2 lymphadenectomy for a
histologically proven invasive non-disseminated adenocarcinoma
of the distal gastric portion offers low postoperative morbidity and
mortality, and a considerably high overall cumulative 5-year sur-
vival rate of 54.4%. Gender, age, pN, TNM stage, and N ratio are
independent factors predicting a long-term prognosis for patients.
When the ratio between metastatic and examined lymph nodes
is > 0.25, the cumulative five year survival rate is 14%, indicating
that the probability of cumulative survival decreases up to five
times.
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Table 4
Series of studies on short and long term results following gastrectomy for gastric cancer.

Series Year Country Cases 30 day Mortality Five year survival

Randomized trials
Bonenkamp [9] 1999 Dutch 711 6.6% 33%: D1

34%: D2
Sasako [27] 2008 Japan 523 0.8% 69.2%
Cuschieri [10] 1999 UK 337 NA 34%
Prospective studies
Degiuli [4] 2004 Italy 191 3.1% 63.5%
Koppert [25] 2012 Netherlands 3177 8.2% 35%
Edwards [11] 2004 UK 118 8.3%: D1;

7.3%: D2
32%: D1
59%: D2

Retrospective studies
Mocan [28] 2013 Romania 180 5.0% 43%
Zilberstein [29] 2012 Brasil 274 4.4% 70.4%
Our data 2014 Lithuania 228 3.9% 54.4%: D2

D1 e lympadenectomy D1, D2 e lymphadenectomy D2.

P. Kavaliauskas et al. / Annals of Medicine and Surgery 6 (2016) 36e4140
of the paper. Rytis Maziukas performed literature search, collected
data, conducted the study, wrote the draft of the paper. Justas
Kuliavas performed literature search, wrote the draft of the paper.
Narimantas Evaldas Samalavicius conceptualized and designed the
study project. Raimundas Lunevicius conceptualized and designed
the study, supervised the project, performed literature search,
made critical revisions, and made a major contribution writing the
final version of the manuscript.

References

[1] Lithuanian Cancer Registry. http://www.vuoi.lt/index.php?1297062789.
Accessed on 20 March 2014.

[2] G. Smailyt _e, R. Kurtinaitis, Cancer mortality trends in Lithuania 1978e2005: a
joint-point regression analysis, Acta Medica Lith. 14 (2007) 149e154.

[3] I. Songun, H. Putter, E.M. Kranenbarg, et al., Surgical treatment of gastric
cancer: 15-year follow-up results of the randomised nationwide Dutch D1D2
trial, Lancet Oncol. 11 (2010) 439e449.

[4] M. Degiuli, M. Sasako, A. Ponti, Morbidity and mortality in the italian gastric
cancer study group randomized clinical trial of D1 versus D2 resection for
gastric cancer, Br. J. Surg. 97 (2010) 643e649.

[5] J.D. Roder, K. B€ottcher, J.R. Siewert, et al., Prognostic factors in gastric carci-
noma: results of the german gastric carcinoma study 1992, Cancer 72 (1993)
2089e2097.

[6] Y. Kodera, Y. Yamamura, Y. Shimizu, et al., The number of metastatic lymph
nodes: a promising prognostic determinant for gastric carcinoma in the latest
edition of the TNM classification, J. Am. Coll. Surg. 187 (1998) 597e603.

[7] D.H. Roukos, M. Lorenz, K. Karakostas, et al., Pathological serosa and node-
based classification accurately predicts gastric cancer recurrence risk and
outcome, and determines the potential and limitation of a Japanese-style
extensive surgery for western patients: a prospective with quality control
10-year follow-up study, Br. J. Cancer 84 (2001) 1602e1609.

[8] R.E. Schwarz, K. Zagala-Nevarez, Recurrence patterns after radical gastrec-
tomy for gastric cancer: prognostic factors and implications for postoperative
adjuvant therapy, Ann. Surg. Oncol. 9 (2002) 394e400.

[9] J.J. Bonenkamp, J. Hermans, M. Sasako, et al., Extended lymph-node dissection
for gastric cancer, N. Engl. J. Med. 340 (1999) 908e914.

[10] A. Cuschieri, S. Weeden, J. Fielding, et al., Patient survival after D1 and D2
resections for gastric cancer: long-term results of the MRC randomised sur-
gical trial, Br. J. Cancer 79 (1999) 1522e1530.

[11] P. Edwards, G.R. Blackshaw, W.G. Lewis, et al., Prospective comparison of D1
vs modified D2 gastrectomy for carcinoma, Br. J. Cancer 90 (2004) 1888e1892.

[12] R. Markelis, Z. Endzinas, M. Kiudelis, et al., Adjuvant therapy after curative
resection with D2 lymphadenectomy for gastric cancer: results of a pro-
spective clinical trial, Med. Kaunas. 45 (2009) 460e468.

[13] Y.Y. Janjigian, D. Werner, C. Pauligk, et al., Prognosis of metastatic gastric and
gastroesophageal junction cancer by HER2 status: a European and USA in-
ternational collaborative analysis, Ann. Oncol. 23 (2012) 2656e2662.

[14] Y.J. Bang, E. Van Cutsem, A. Feyereislova, et al., Trastuzumab in combination
with chemotherapy versus chemotherapy alone for treatment of HER2-
positive advanced gastric or gastro-oesophageal junction cancer (ToGA): a
phase 3, open-label, randomised controlled trial, Lancet 376 (2010) 687e697.

[15] L.H. Sobin, M.K. Gospodarowicz, C. Wittekind, International Union Against
Cancer (UICC) TNM Classification of Malignant Tumors, seventh ed., Wiley-
Liss, New York, NY, USA, 2010.

[16] Japanese Gastric Cancer, A Japanese classification of gastric carcinoma e 2nd
English ed, Gastric Cancer 1 (1998) 10e24.

[17] J.S. Lee, H.O. Douglass, D2 dissection for gastric cancer, Surg. Oncol. 6 (1997)
215e225.
[18] E. Smolskas, R. Lunevicius, N.E. Samalavicius, Quality of life after subtotal

gastrectomy for gastric cancer: does restoration method matter? A retro-
spective cohort study, Ann. Med. Surg. 4 (2015) 371e375.

[19] P.A. Clavien, J. Barkun, M.L. de Oliveira, et al., The Clavien-Dindo classification
of surgical complications: five-year experience, Ann. Surg. 250 (2009)
187e196.

[20] E. Bando, Y. Yonemura, K. Taniguchi, et al., Outcome of ratio of lymph node
metastasis in gastric carcinoma, Ann. Surg. Oncol. 9 (2002) 775e784.

[21] A. Marchet, S. Mocellin, A. Ambrosi, et al., The ratio between metastatic and
examined lymph nodes (N ratio) is an independent prognostic factor in gastric
cancer regardless of the type of lymphadenectomy: results from an Italian
multicentric study of 1853 patients, Ann. Surg. 245 (2007) 543e552.

[22] D.Z. Xu, Q.R. Geng, Z.J. Long, et al., Positive lymph node ratio is an independent
prognostic factor in gastric cancer after d2 resection regardless of the
examined number of lymph nodes, Ann. Surg. Oncol. 16 (2009) 319e326.

[23] Lin D. Alatengbaolide, Y. Li, et al., Lymph node ratio is an independent
prognostic factor in gastric cancer after curative resection (R0) regardless of
the examined number of lymph nodes, Am. J. Oncol. 36 (2013) 325e330.

[24] K. Bickenbach, V.E. Strong, Comparisons of gastric cancer treatments: east vs.
west, J. Gastric Cancer 12 (2012) 55e62.

[25] L.B. Koppert, V.E.P.P. Lemmens, J.W.W. Coebergh, et al., Impact of age and co-
morbidity on the surgical resection rate and survival in patients with oeso-
phageal and gastric cancer, Br. J. Surg. 99 (2012) 1693e1700.

[26] B.K. Sah, Z.G. Zhu, X.Y. Wang, et al., Post-operative complications of gastric
cancer surgery: female gender at high risk, Eur. J. Cancer Care (Engl) 18 (2009)
202e208.

[27] M. Sasako, T. Sano, S. Yamamoto, et al., D2 lymphadenectomy alone or with
para-aortic nodal dissection for gastric cancer, N. Eng. J. Med. 359 (2008)
453e462.

[28] L. Mocan, C. Tomu, D. Bartos, et al., Long term outcome following surgical
treatment for distal gastric cancer, J. Gastrointestine Liver Dis. 22 (2013)
53e58.

[29] B. Zilberstein, D.R. Mucerino, O.K. Yagi, et al., Results of D2 gastrectomy for
gastric cancer: lymph node chain dissection or multiple node resection, ABCD
Arq. Bras. Cir. Dig. 25 (2012) 161e164.

[30] D. Roukos, M. Lorentz, A. Encke, Evidence of survival benefit of extended (D2)
lymphadenectomy in western patients with gastric cancer based on a new
concept: a prospective long-term follow-up study, Surgery 123 (1998)
573e578.

[31] D. Roukos, P. Paraschou, Extended lymph-node dissection in gastric cancer:
standard, selective or unnecessary procedure? Hepatogastroenterology 47
(2000) 904e906.

[32] M. Fujii, J. Sasaki, T. Nakajima, State of the art in the treatment of gastric
cancer: from the 71st Japanese gastric cancer congress, Gastric Cancer 2
(1999) 151e157.

[33] D. Tural, F. Selçukbiricik, S. Serdengeçti, E. Büyükünal, A comparison of patient
characteristics, prognosis, treatment modalities, and survival according to age
group in gastric cancer patients, World J. Surg. Oncol. 10 (2012) 234.

[34] D.D. Smith, R.R. Schwarz, R.E. Schwarz, Impact of total lymph node count on
staging and survival after gastrectomy for gastric cancer: data from a large US-
population database, J. Clin. Oncol. 23 (2005) 7114e7124.

[35] C.M. Huang, J.X. Lin, C.H. Zheng, et al., Impact of the number of dissected
lymph nodes on survival for gastric cancer after distal subtotal gastrectomy,
Gastroenterol. Res. Pract. (2011) 476014.

[36] J. Deng, D. Sun, Y. Pan, et al., Ratio between negative and positive lymph nodes
is suitable for evaluation of the prognosis of gastric cancer patients with
positive node metastasis, PLoS One 7 (2012) e43925.

[37] C. Liu, P. Lu, Y. Lu, et al., Clinical implications of the metastatic lymph node
ratio in gastric cancer, BMC Cancer 7 (2007) 200.

[38] H. Saito, Y. Fukumoto, T. Osaki, et al., Prognostic significance of the ratio

http://www.vuoi.lt/index.php?1297062789
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref2
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref2
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref2
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref2
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref2
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref3
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref3
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref3
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref3
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref4
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref4
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref4
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref4
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref5
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref5
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref5
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref5
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref5
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref6
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref6
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref6
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref6
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref7
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref7
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref7
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref7
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref7
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref7
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref8
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref8
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref8
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref8
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref9
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref9
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref9
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref10
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref10
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref10
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref10
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref11
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref11
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref11
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref12
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref12
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref12
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref12
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref13
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref13
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref13
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref13
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref14
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref14
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref14
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref14
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref14
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref15
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref15
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref15
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref16
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref16
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref16
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref16
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref17
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref17
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref17
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref18
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref18
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref18
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref18
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref19
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref19
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref19
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref19
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref20
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref20
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref20
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref21
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref21
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref21
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref21
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref21
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref22
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref22
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref22
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref22
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref23
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref23
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref23
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref23
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref24
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref24
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref24
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref25
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref25
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref25
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref25
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref26
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref26
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref26
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref26
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref27
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref27
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref27
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref27
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref28
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref28
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref28
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref28
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref29
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref29
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref29
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref29
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref30
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref30
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref30
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref30
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref30
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref31
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref31
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref31
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref31
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref32
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref32
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref32
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref32
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref33
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref33
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref33
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref34
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref34
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref34
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref34
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref35
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref35
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref35
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref36
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref36
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref36
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref37
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref37
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref38


P. Kavaliauskas et al. / Annals of Medicine and Surgery 6 (2016) 36e41 41
between metastatic and dissected lymph nodes (N ratio) in patients with
advanced gastric cancer, J. Surg. Oncol. 97 (2008) 132e135.

[39] D. Nitti, A. Marchet, M. Olivieri, et al., Ratio between metastatic and examined
lymph nodes is an independent prognostic factor after D2 resection for gastric
cancer: analysis of a large European mono-institutional experience, Ann. Surg.
Oncol. 10 (2003) 1077e1085.
[40] O. Celen, E. Yildirim, U. Berberoglu, Prognostic impact of positive lymph node
ratio in gastric carcinoma, J. Surg. Oncol. 96 (2007) 95e101.

[41] N.G. Coburn, C.J. Swallow, A. Kiss, C. Law, Significant regional variation in
adequacy of Lymph node assessment and survival in gastric cancer, Cancer
107 (2006) 2143e2151.

http://refhub.elsevier.com/S2049-0801(16)00026-1/sref38
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref38
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref38
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref39
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref39
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref39
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref39
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref39
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref40
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref40
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref40
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref41
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref41
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref41
http://refhub.elsevier.com/S2049-0801(16)00026-1/sref41

	Subtotal gastrectomy with conventional D2 lymphadenectomy for carcinoma of the distal gastric portion: A retrospective coho ...
	1. Introduction
	2. Material and methods
	3. Results
	3.1. Postoperative 30 day morbidity and mortality
	3.2. Prognostic factors for postoperative morbidity
	3.3. Delineation of cumulative 5-year survival
	3.4. Factors predicting cumulative long-term survival

	4. Discussion
	5. Conclusion
	Competing interests
	Conflicts of interest
	Sources of funding
	Ethical approval
	Author contribution
	References


