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Utlity of Surgical Resection in the Management of
Metachronous Krukenberg’s Tumors of Gastric Origin

Gwon Sik Kim, Kap Choong Kim, Beom Su Kim, Tae Hwan Kim,
Heong Hwan Yook, Sung Tae Oh, and Byung Sik Kim

Department of Surgery, Division of Gastric Surgery, Seoul Asan Medical Center, College of Medicine, Ulsan University, Seoul, Korea

Purpose: The aim of this study was to determine the prognostic factors and the significance of metastatectomy for Krukenberg's tumors

of gastric origin.

Materials and Methods: Among the patient who underwent gastric surgery from 1992 through 2005, 90 female patients with
Krukenberg's tumors of gastric origin were identified. We retrospectively reviewed the clinicopathologic characteristics, prognostic factors,
and treatments for primary gastric cancer. We also investigated the prognostic risk factors for the onset of metachronous Krukenberg's
tumors and the survival time of patients who underwent an operation for metachronous Krukenberg's tumors.

Results: The presence of a synchronous Krukenberg's tumor (mean survival time=17.6 months, P<0.01), peritoneal seeding (14.5
months, P<0.01), and non-curative resection (15.1 months, P<0.01), were statistically significant prognostic factors for survival
time in female patients with gastric cancer. The stage of primary gastric cancer (P=0.049) and lymph node metastasis (P=0.011)
were statistically significant risk factors for recurrence time of a metachronous Krukenberg’s tumor. In the metachronous Krukenberg's
tumor group (n=53), the mean survival time of the metastatectomy group (n=46, 43.2 months, P=0.012) was longer than that in
the chemotherapy or conservative treatment groups (n=7 and 24 months, respectively). Metastatectomy, presense or abscence of
residual tumor and extent of residual tumor were significant prognostic factors for survival time in female patients with metachronous

Krukenberg's tumor of gastric origin.

Conclusions: A close observation and evaluation with ultrasound or computed tomography is necessary in female patients with
advanced gastric cancer to detect a metachronous Krukenberg's tumor as soon as possible. The surgeon must operate more aggressively

in patients with metachronous Krukenberg's tumors.
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Table 1. Clinicopathological characteristics of primary gastric

cancer (N=90)

Category No. of patients (%)
Age
-50 66 (73.3)
250 24 (26.7)
Tumor location
Lower 1/3 32(35.6)
Middle 1/3 26 (28.9)
Upper 1/3 16 (17.8)
Whole 16 (17.8)
T stage
T1 3(3.3)
T2 21(23.3)
T3 44 (48.9)
T4 15(16.7)
Tx 7(7.8)
N stage
NO 6(6.7)
N1 22 (24.4)
N2 35(38.9)
N3 10 (11.1)
Nx 17 (18.9)
Histologic type
WD 1(1.1)
MD 5(5.6)
PD 57 (63.3)
SRC 18 (20.0)
Mucinous 3(3.3)
UD 1(1.1)
Unknown 5(5.6)
Gross type
EGC 3(3.3)
Borrmann type 2 2(2.2)
Borrmann type 3 61 (67.8)
Borrmann type 4 24 (26.7)
Peritoneal seeding
Positive 29 (32.2)
Negative 61 (67.8)

Table 1. Continued

Category No. of patients (%)

Operation name

Distal gastrectomy 37 (41.1)

Total gastrectomy 33(36.7)

Extended Gastrectomy 4(4.4)

Open & Closure 12(13.3)

The other operations 4(4.4)
Curatability

Curative 57 (63.3)

Noncurative 33(36.7)
Stage

I 3(3.3)

II 12 (13.3)

IIIA 11(12.2)

I1IB 11(12.2)

v 53 (58.9)

Materials and Methods
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WD = well differentiated; MD = moderately differentiated; PD =
poorly differentiated; SRC = signet ringcell; UD = undifferentiated.
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Table 2. Univariate analysis of prognostic factors for primary gastric cancer

Category No. (%) Media(rllvit)lll;:}il\sl time Mearz 1\5/;1;’;312; time Pvalue
Age 23.0 31.18 0.577
<50 66 (73.3) 21.0 31.1
>50 24 (26.7) 25.0 34.75
Krukenberg’s tumor <0.01
Synchronous 37 (41.1) 15.0 17.7
Metachronous 53 (48.9) 36.0 42.3
Metastatic site 0.281
Unilateral 26 (28.9) 25.0 35.6
Bilateral 64 (71.1) 22.0 29.4
Size of metastatic ovary 0.427
<5cem 24 (26.7) 17.0 27.4
5~10 cm 37 (41.1) 27.0 36.6
>10 cm 29 (32.2) 22.0 28.9
Peritoneal seeding <0.01
Positive 29 (32.2) 15.0 14.5
Netgative 61 (67.8) 35.0 40.9
Curatability <0.01
Curative 57 (63.3) 36.0 40.5

Noncurative 33 (36.7) 15.0 15.1
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Table 3. Multivariate analysis of prognostic factors for primary
gastric cancer

Category RgdSti/:)] eCrIi)s K P-value
Krukenberg’s tumor 0.038
Metachrnous tumor 1.000
Synchronous tumor 1.810
Surgical curability <0.01
Curative resection 1.000
Noncurative resection 3.316

Table 4. A comparative analysis of overall survival time after
primary gastric surgery between operative group and non-operative
group in patients with metachronous Krukenberg’s tumor

Mean Median
No. (%) o R -
Category (n=53) survival time  survival time value
a (Months) (Months)
Operative 46 (86.8) 43.2 37.0 0.012
LSO/RSO 2 56.0 56.0
BSO 14 41.5 25.0
TAH+BSO 30 44.1 46.0
Non-operative 7(13.2) 24.0 22.0
Chemotheraphy 6 27.7 23.5
None 1 36.0 36.0

o} sil7eb e (P<O.0D7E 2 u] = ofl 5 QAR LERg T
(Table 6). olof Thal ThAZF 245 ARt At S 1o
87} olu] 9= o) & It LFERFTHTable 7).

Discussion
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Table 5. Analysis for prognostic factors of primary gastric cancer
and recurrence time in patients with metachronous Krukenberg’s
tumor (n=53)

. Reccurent time
Recurrent time P-

N .
Category No. (%) mean (months) (EZ?:LI;) value
Curatability 0.085
Curative 46 (86.8) 229 18.0
Noncurative 7(13.2) 144 11.0
Stage 0.049
I 3(5.7) 52.7 52.0
i 11 (20.8) 17.8 12.0
1A 9 (17.0) 217 18.0
IIIB 11 (20.8) 237 22.0
v 19 (35.8) 17.8 15.0
Lymph node metastasis 0.011
Negative 5(9.4) 37.2 45.0
Posititive 48 (90.6) 19.7 16.0
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Table 6. Univariate analysis of prognostic factors for survival after the development of metachronous Krukenberg’s tumor

Survival time

Survival time

Category No. (%) mean (months) median (months) P-value
Age 31.18 0.440
<50 35 (66) 23.1 15.0
>50 18 (34) 185 11.0
Initial stage 0.902
I 3(5.7) 20.7 19.0
I 11(20.75) 223 17.0
IITa 9(17) 18.7 9.0
IIIb 11 (20.75) 28.2 20.0
v 19 (35.8) 18.0 120
Size of ovarian tumor 0.522
<5cm 14 (26.4) 14.2 8.0
5~10 cm 25(47.2) 24.1 17.0
>10 cm 14 (26.4) 20.8 13.0
Operative or non-operative 0.049
LSO/RSO 2 27.5 6.0
BSO 14 21.4 17.0
TAH+BSO 30 22.5 13.0
Chemotheraphy 6 11.3 8.0
Conservative 1 18.0 18.0 <0.001
Residual disease after surgery
Presence 21 (39.6) 9.6 6.0
Abscence 32 (60.4) 29.9 25.0
Extent of recurrent disease <0.001
Confined to ovary 30 (56.6) 29.2 25.0
Confined to pelvic cavity 2(3.8) 9.0 3.0
Abdomen and pelvis 17 (32.1) 13.7 7.0
Outside abdomen & pelvis 4(7.5) 6.0 5.0

o WA Tho] Aeo] 7]30] ofiet U igte] & AW o] THs A BIBIAIL, Cho S(6)7 Kim S(12)0] H7 A 2
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L QIgly] W] 22N St W4Tt BN AW o] RS AXIBHATE T8 AR 1 o] F2 ¥E
H o2 gy i AR S04 TIRke] S RGeS T AoR Uehe 2 3 YA HEAS F3 vha Hol S A
oot 719)7] ool U= AL ST S ek WY WF 59
A 71917] ool 25T Sogol ol WASKE ol clpolq flueie gl o] AT ol okt 5
w74 ool WAt 9 o] F hut ST 2 wEo] B4 ARAH L B A1, Bobrol v} gl B, ]
glo] T2 B0l AR Qo) et 5ok tav} vl Tk ARA AAE Al SRl ok T o] E th
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Table 7. Multivariate analysis of prognostic factors for survival after
the development of metachronous Krukenberg’s tumor

Category Rel.ative 95%. confidence  P-
risk interval value

Residual disease after surgery 0.002
Absence 1
Presence 6.54 1.96~21.79

Extent of recurrent disease
Confined to ovary 1 0.028
Confined to pelvic cavity 0.65 0.15~2.85 0.571
Abdomen and pelvis 4.81 0.60~38.61  0.140
Outside abdomen & pelvis 0.38 0.12~1.19 0.097
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