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Impact of Splenectomy for Lymph Node Dissection on
Long-Term Surgical Outcome in Gastric Cancer

Kang Young Lee, MD, Sung Hoon Noh, MD, Woo Jin Hyung, MD, Jun Ho Lee, MD,
Ki Hyeok Lah, MD, Seung Ho Choi, MD, and Jin Sik Min, MD, PhD

Background: In the treatment of gastric cancer, splenectomy is performed for effective lymph
node dissection around the splenic artery and splenic hilum. The purpose of this study was to clarify
the long-term outcome of splenectomy in the treatment of gastric cancer.

Methods: The effect of splenectomy on recurrence and prognosis was examined in a retrospective
analysis of 665 patients who had undergone curative total gastrectomy for gastric carcinoma from
1987 to 1996. The risk factors associated with recurrence and prognosis were investigated by
univariate and multivariate analysis.

Results: The splenectomy group showed more advanced lesions and a higher recurrence rate than
the spleen-preserved group. However, after adjusting for the TNM (tumor, node, metastasis) stage,
there was no significant difference in recurrence rate and pattern between the two groups. Logistic
regression analysis revealed that gross type, serosal invasion, and nodal metastasis were independent
risk factors for recurrence while splenectomy was not. When comparing patients with the same
TNM (tumor, node, metastasis) stages, no significant difference in the 5-year survival rates was
apparent. Multivariate analysis demonstrated that age, serosal invasion, and nodal metastasis were
independent prognostic factors whereas splenectomy was not.

Conclusions: These data suggest that splenectomy for lymph node dissection in gastric cancer is
not effective regarding long-term patient prognosis.
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Extended lymph node dissection is regarded as essensplenectomy for the treatment of proximal gastric can-
tial for the treatment of gastric cance®. It not only cers7 However, some investigators have reported that
makes the surgical therapy more radical but also pro- splenectomy did not increase the survival rate but instead
vides adequate lymph node staging. In gastric cancerincreased the incidence of postoperative complica-
surgery, splenectomy is performed for the purpose of tions&-10The aim of this study is to clarify the long-term
effective lymph node dissection around the splenic artery outcome of splenectomy in gastric cancer surgery in
and splenic hilum; however, the effect of splenectomy on terms of postoperative recurrence and prognosis.
the prognosis has been controversial. The incidence of
metastasis to the splenic hilar lymph nodes has been PATIENTS AND METHODS
reported to be around 10% in proximal gastric cartcer.

Based on the anatomy of the lymphatics around the From January 1987 through December 1996, 3662
stomach, several reports have insisted on the necessity opatients with gastric adenocarcinoma underwent gastric
resection in our department. Among them, 1034 patients
underwent total gastrectomy. Of those patients treated
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had cancers in the upper, the midbody, or the whole of  TABLE 1. Clinicopathological characteristics of the

the stomach were enrolled in the study. Of those 665 patients who underwent total gastrectomy
patients, 173 patients (26.0%) underwent total gastrec- Splenectomy Spleen-preserved
tomy without splenectomy (spleen-preserved group) and  Characteristic (N = 492) (N=173)  Pvalue
492 patients (74.0%) underwent splenectomy (splenec- gex 851
tomy group) for the purpose of lymph node dissection.  Male | 326 (256-3)) 116 ((67-4))
; ; _  Female 166 (33.7 56 (32.6
D2 or more ex.tended lymph node dissections were usu Age (mean, years) B2 117 5374 114 091
ally performed; lymph nodes along the upper border of tymor size (cm) 59- 35 4.8+ 3.0 <001
the pancreas to the posterior gastric artery were dissectedrumor Ioct?tign @) (289) <.001
; _ _ Upper thir 215 (43.7 50 (28.9
in the spleen-preserved group. The standard reconstruc Middle third 236 (48.0] 115 (66.5)
tion was Roux-en-Y esophagojejunostomy. The number \yhole 41 (8.3) 8 (4.6)
of retrieved lymph nodes exceeded 15 in all patients. Gross tyfpe | 124 329) <.001
; ; ; Superficia 61 (12.4 60 (34.9
Tumprs were staged accordmg to the International Union Localized 103 (20.9) 30 (17.4)
Against Cancer (UICC) staging systéfn. Infiltrative or diffuse 328 (66.7) 82 (47.7)
The patients were followed up closely until December Histﬂogy § 26.1) 341) 048
. ; _ Differentiate 128 (26.1 58 (34.1
31, 1999; the median length of follow up was 75 months Undifferentiated 362 (73.9) 112 (65.9)
(range 1-153 months). At the time of the last follow-up, pepth of invasion <001
109 patients (63.0%) had survived in the spleen-pre- T1 62 (12.6) 60 (34.7)
served group and 242 (49.2%) had survived in the sple- 12 B ((égé)) P ((é?s'i))
nectomy group. Determination of recurrence was made 14 15 (3.0) 17 (9.8)
by clinical and radiological examination or by operation. Lymph node metastasis <.001
The main patterns of recurrence were recorded as the N° e ggg; o giig
first site of detectable failure at the time of diagnosis; N2 81 (16.5) 27 (15.6)
patients were divided into three groups: locoregional, N3 94 (19.3) 18 (10.4)
peritoneal, and hematogenous recurrence. Among theRe(m;‘ff)’ nodes 443+ 168 415+ 165 065
237 patients who had postoperative recurrence, exactyetastatic LN ratio 018 0.24  0.12+ 0.21 007
sites of failure were unknown for 25 patients due to Recurrence 190 (38.6) 39 (22.5) <.001

incomplete data. The clinicopathological features, post- Operative mortality 3(08) 0

operative recurrence, and 5-year survival rates were values in parentheses are percentages.
compared between the spleen-preserved and splenec-
tomy groups.

differences between the two groups regarding tumor size,
Statistical Analysis tumor location, gross appearance, histological type,
All statistical analyses were conducted using the sta- depth of invasion, and status of lymph node metastasis.
tistical program SPSS 9.0 for Windows (SPSS, Chicago, Patients who underwent splenectomy showed more ad-
lllinois). The clinicopathological variables were ana- vanced lesions.
lyzed using the two-taileg?” test and the Studenttgtest. The mean number of retrieved lymph nodes was 41.5
The risk factors influencing recurrence were determined in the spleen-preserved group and 44.3 in the splenec-
using logistic regression analysis. Cumulative survival tomy group P = .065). The metastatic lymph node ratio
rates were calculated by the Kaplan-Meier method. The (ratio between positive and retrieved lymph nodes) was
significance of the differences in survival was deter- 0.12 in the spleen-preserved group and 0.18 in the sple-
mined by the log-rank test. Multivariate analysis for nectomy group B = .007). There was no operative
prognosis of patients was conducted using Cox’s propor- mortality in the spleen-preserved group; however, there
tional hazard model. A-value of <.05 was considered  were three cases (0.6%) in the splenectomy group.
statistically significant.
Comparison of the Incidence, Pattern, and Risk
Factors of Recurrence
RESULTS Postoperative recurrences were diagnosed in 22.5% of
Comparison of the Clinicopathological Features the spleen-preserved group and 38.6% of the splenec-
Clinicopathological data on the 173 (26.0%) spleen- tomy group P < .001). When a comparison of the
preserved patients and the 492 (74.0%) splenectomizedrecurrence rates was made, after adjustment for TNM
patients are shown in Table 1. There were significant (tumor, node, metastasis) stage, no significant differ-
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ences were found in the recurrence rates between the twoTABLE 3. Logistic regression analysis of independent risk

groups (Table 2). Among the patients diagnosed as hav- factors for recurrence

ing recurrences, loco-regional recurrences occupied Variable RR  95% ClI P value*
0, i -

20.6% of the recurrences in the spleen-preserved groupAge (<55 vs.=55) 108 074159 677

and 18.2% of those in the splenectomy groBpx .05). Sex (male vs. female) 113 0.76-1.67  .553
The incidence of distant metastasis was similar in the Histologic type (differentiated vs. 133 0.84-212 221
iYNifi ; ; _ undifferentiated)
two groups. There was no significant difference in re Location (mid-body vs. upper body or1.34 092-194 128
currence pattern between the two groups (Table 4). whole stomach)
Logistic regression analysis revealed that gross type, Gross type (superficial or localized vs2.18  1.40-3.38 ~ .001

serosal invasion, and nodal metastasis were indepen-_ "filrative or diffuse)

. . Size 5 cm vs.=5 cm) 1.06 0.70-1.61 776
dently correlated with postoperative recurrence. Splenec- serosal invasion (absence vs. 396 2.29-6.83 < .0001
tomy was not an independent risk factor for postopera- presence)
tive recurrence (Table 3)_ Nodal metastasis (absence vs. 3.06 1.94-4.81 <.0001
presence)
Splenectomy (no vs. yes) 1.45 0.91-2.31 118

Comparison of the Prognosis
The 5-year survival rate was 52.9% for patients in the
splenectomy group and 64.8% for patients in the spleen-
preserved groupR < .001). There were no significant
differences between the survival rates at each stage forthe low incidence of postoperative complications, and
the patients who underwent total gastrectomy with or the high survival rates. The cancerous involvement of the
without splenectomy (Table 5). lymph nodes along the splenic artery or splenic hilum
Univariate analyses revealed that age, tumor size, lo- has been reported to be about 10% each in proximal
cation, gross type, histological type, serosal invasion, gastric cancet> Lymph node metastasis in gastric can-
nodal metastasis, and splenectomy significantly affected cer has a strong correlation with the depth of tumor
survival rates. Multivariate analysis showed that age, invasion. In early gastric cancer, splenectomy should not
serosal invasion, and nodal metastasis were independenbe performed because lymph node metastasis is not
prognostic factors while splenectomy was not (Table 6). found in the splenic hilum; the 5-year survival rate of
patients with early gastric cancer is significantly higher
DISCUSSION in the spleen-preserved grotpHowever, in advanced
gastric cancer, the effect of splenectomy on the prognosis
In treatment of gastric cancer, distal pancreatectomy wasis controversial. In the present study, no survival benefit
often performed along with total gastrectomy to facilitate from splenectomy at any stage was found, and splenec-
dissection of the lymph nodes along the splenic artery andtomy was not an independent prognostic factor in pa-
splenic hilum. Currently, distal pancreatectomy is not rec- tients who had undergone total gastrectomy.
ommended for gastric cancer patients without direct inva-  The overall postoperative recurrence rate was signifi-
sion of the pancreas because this procedure does not incantly higher in the splenectomy group. However, when
crease the survival rate, but it does increase the early anda comparison—based on pathological stage—was made
late postoperative complicatiot&14 between the recurrence rates of the two groups of pa-
Many surgeons tend to perform the pancreas-preserv-tients, no significant difference was found. In a patient
ing total gastrectomy for the treatment of proximal gas- care evaluation study of stomach cancer initiated by the
tric cancer because of the efficacy of radical resection, American College of Surgeons, using data collected from
more than 700 tumor registries, the pattern of recurrence
was slightly different between the two groups. There was

RR, relative risk; Cl, confidence interval.
* By logistic regression analysis.

TABLE 2. Recurrence rate of the splenectomy and the

_ a larger proportion of patients with distant metastases in
spleen-preserved groups g
Solenect - S the group of patients who had undergone splenectomy
plenectomy pleen-preserve . .
Stage (N = 492) (N = 173) P value compared with the patleqts who hgd not, the results were
29% and 15.5%, respectively In this study, recurrence
! 4.3 (4/94) 0.0 (0177) 128 atterns were similar for the groups with and without
I 33.0 (36/109) 25.0 (7/28) 497 p , group
I 48.9 (92/188) 33.3 (13/39) .081 splenectomy; peritoneal recurrence was most common,
v 57.4 (58/101) 65.5 (19/29) 527 followed by hematogenous recurrence. This result was
Values in parentheses are numbers of recurrences/numbers of totalaISO similar to the recurrence pattern after curative sub-
patients. total gastrectomy?
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TABLE 4. Patterns of recurrence of the splenectomy and
the spleen-preserved groups
Splenectomy Spleen-preserved
Pattern (N = 190) (N = 39)
Locoregional 31(18.2) 7 (20.6)
Peritoneal recurrence 65 (38.2) 13 (38.2)
Hematogenous 41 (24.1) 6 (17.6)
Combined recurrence 29 (17.1) 6 (17.6)
Extra-abdominal nodes* 4(2.4) 2(5.9)
Site unknown 20 5

Values in parentheses are percentages.
* Supraclavicular, inguinal, or axillary lymph nodes.

TABLE 5. Comparison of 5-year survival rates according
to stage
Stage Splenectomy Spleen-preserved P value*
| 89.8 94.6 A71
1l 67.9 75.3 227
1 43.4 46.5 .786
\Y 17.4 5.2 .097

* By log-rank test.

TABLE 6. Multivariate analysis of risk factors

for prognosis

RR  95% CI
143 1.12-1.80

P value*
.003

Variable
Age (<55 vs.=55)

Sex (male vs. female) 1.10 0.86-1.40 461

Histologic type (differentiated vs. 1.32 0.98-1.78 221
undifferentiated)

Location (mid-body vs. upper body or1.02 0.80-1.28 .896
whole stomach)

Gross type (superficial or localized vs1.34 1.00-1.79 .051
infiltrative or diffuse)

Size 5 cm vs.=5 cm) 1.25 0.95-1.63 .108

Serosal invasion (absence vs. 2.64 1.82-3.85 <.0001
presence)

Nodal metastasis (absence vs. 3.05 2.02-4.23 < .0001
presence)

Splenectomy (no vs. yes) 1.07 0.80-1.44 .642

RR, relative risk; ClI, confidence interval.
* By Cox’s proportional hazard model.

There was no significant difference in the number of
retrieved lymph nodes between the two groups. The
routine application of D2 or more lymph node dissection
has been our institutional policy. In cases of spleen-
preserving total gastrectomy, lymph node dissection

along the upper border of the pancreas is extended to the

posterior gastric artery or approximately 5 cm from the
origin of the splenic artery, and the surgeon routinely
attempted to remove the lymph nodes at splenic hilum.
Statistical evaluation showed no difference in the num-
ber of retrieved lymph nodes, because lymph nodes
along the splenic artery and the splenic hilum were
removed in the spleen-preserved group.
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For an accurate investigation regarding the prognostic
impact of splenectomy, several important aspects should
be considered. In cases of noncurative surgery, recur-
rence cannot be defined because of the presence of
residual tumor and the difficulty in evaluating the effect
of splenectomy on the prognosis. Multi-institutional
study also has problems such as a lack of standardization
in surgical technique and difficulties in surgical quality
control18In this study, only patients who had undergone
curative total gastrectomy without definite evidence of
involvement of splenic hilar lymph nodes were evalu-
ated. In addition, the surgical technique was standardized
because all the operations were performed in a single
institute, over a relatively short period of time. However,
as shown in the comparison of clinicopathological fea-
tures, the spleen-preserved group exhibited less ad-
vanced lesions. There may have been some selection bias
on the part of the surgeons when they performed the
spleen-preserving total gastrectomy. Therefore, a large-
scale, randomized prospective study, using a standard-
ized surgical technique, should be performed for the
precise determination of the impact of splenectomy on
long-term surgical outcomes.

In conclusion, splenectomy in gastric cancer surgery
has no influence on the long-term surgical outcome of
patients in terms of postoperative recurrence and prog-
nosis for gastric cancer. Therefore, splenectomy for the
purpose of lymph node dissection should not be manda-
tory, and surgeons should consider spleen-preservation
in gastric cancer patients who have no definite splenic
hilar lymph node enlargement or any direct invasion to
the spleen.
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