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AIM: To investigate the safety and outcome of
gastrectomy for patients with gastric cancer and non-
uremic renal failure (NURF).

METHODS: One hundred forty-seven patients
who underwent gastrectomy for carcinoma were
retrospectively divided into two groups: a group with
Ccr values of = 50 mL/min (Group 1; n = 110), and one
with Ccr values of = 20 to < 50 mL/min (Group 2; n =
37). Preoperative patient characteristics, intraoperative
parameters (including operation time and blood loss),
and postoperative management and complications were
evaluated.

RESULTS: There were no statistically significant
differences between the two groups in operation time
(297.9 min vs 272.6 min, P = 0.137) or blood loss
(435 mL vs 428 mL, P = 0.078). The differences in
postoperative complications and hospital stay between
the groups were not statistically significant. None of the
patients in Group 2 required dialysis therapy, and no
patients died due to gastrectomy or gastrectomy-related
causes. The overall 4-year survival rates in Groups 1 and
2 were 86.6% and 81.8%, respectively (P = 0.48), and
the corresponding 4-year disease-free survival rates for
stagel, II, and I patients were 88.7% and 83.5%,
respectively (P = 0.65).

CONCLUSION: Gastrectomy can be performed as safely
in patients with NURF similar to patients with normal
renal function.

© 2007 WJG. All rights reserved.
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INTRODUCTION

Gastric cancer is the most common cancer in Japan, and
the prognosis of affected patients has been improving'™.
The surgical procedure for gastric cancer consists of
gastrectomy, with regional and extended lymph node
dissection. Although advances in surgical techniques and
management have made it possible to perform gastrectomy
safely, renal dysfunction remains a major risk factor for
perioperative management.

Renal dysfunction is classified into non-uremic and
uremic stages. Patients with non-uremic renal failure
(NURF) are defined as having impaired renal function but
are dependent on their own kidneys. Patients with NURF
require special attention to prevent deterioration of renal
function and avoid the need for dialysis therapy when
undergoing gastrectomy. Recently, due to the increase of
the aged population and the incidence of diabetes mellitus,
patients with gastric cancer associated with NURF have
been increasingm. However, there have been no published
reports focusing on gastrectomy in such patients. In the
present study, we retrospectively evaluated the results
of pre-, intra-, and postoperative management and the
outcome of gastrectomy in patients with gastric cancer
associated with NURF to assess the safety of gastrectomy
in such patients.

MATERIALS AND METHODS

A total of 147 patients who underwent gastrectomy for
carcinoma between January 2003 and December 2005 were
included in this study. In all patients, renal dysfunction
was evaluated by the creatinine clearance test. NURF was
defined on the basis of a creatinine clearance rate (Ccr)
of > 20 to < 50 mL/min according to the New York
Heart Association criteria!™”.

The patients were divided into two groups based on
the Cct value: a group with a Cer of > 50 mL/min (Group
1; normal renal function: » = 110) and a group with a Ccr
of > 20 to < 50 mL/min (Group 2; NURF: » = 37). The
characteristics of the patients are shown in Table 1.

Our treatment strategy for gastric carcinoma in patients
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Table 1 Preoperative patients’ characteristics

Table 4 TNM classification 7 (%)

G1 G2 P-value G1 G2
Number 110 37 Stage I A 45 (40.9) 7 (18.9)
Sex (male/female) 80/30 27/10 P =0.98 (%) IB 20 (18.2) 8 (21.6)
Age 66.6+9.4 732+94 P <0.001 Stage I 10 (9.1) 5 (13.5)
BMI 222433 21.5+3.6 P=024 Stage IIA 13 (11.8) 7 (18.9)
BUN (mg/dL) 13.5+4.0 17.0£4.6 P <0.001 B 5 (4.5) 127)
Cr (mg/dL) 0.7£0.2 0.9+0.2 P <0.001 Stage IV 17 (15.5) 9 (24.3)
Cer (mL/min) 82.5+15.9 38.1+£88 P <0.001

Statistical analyses were performed by Mann-Whitney U test, except sex. 3
Chi-square test.

Table 2 Surgical procedure 7 (%)

G1 G2 P-value
Distal gastrectomy 60 (54.5) 20 (54.1) 0.96
Total gastrectomy 44 (40) 15 (40.5) 0.95
Proximal gastrectomy 0 1(2.7) 0.08
Remnant gastrectomy 6 (5.5) 0 0.33
Partial gastrectomy 0 1(2.7) 0.08

Table 3 Extent of lymph nodes dissection 77 (%)

G1 G2 P-value

Distal gastrectomy DO 53.30 45.00 0.24
D1 38.30 25.00 0.036
D2 8.30 30.00 <0.001

Total gastrectomy DO 25.00 26.70 0.78
D1 68.20 40.00 <0.001
D2 6.80 33.30 <0.001

Extents of lymph nodes dissection (D0, D1, D2 were according to The 13th
Edition, Japanese Classification of Gastric Carcinoma.

with NURF is to perform gastrectomy with regional
lymph node dissection to the same extent as that for
patients with normal renal function. We do not reduce the
extent of lymph node dissection in patients with NURE
If patients have metastases in organs such as the liver
and lung (Stage IV), removal of gastric cancer by distal
gastrectomy or total gastrectomy without regional lymph
node dissection is performed.

Our management strategy for patients with NURF is
to maintain intraoperative and postoperative urine volume
at more than 1 mL/kg per hour. To obtain this target,
adequate fluid infusion and administration of diuretics are
employed.

For adjuvant chemotherapy, we use oral administration
of fluorouracil, and for patients whose clinical stage is
more advanced than stage Ill, an intravenous infusion
of the anti-neoplastic agents fluorouracil and cisplatin is
given.

Patients’ preoperative characteristics including serum
blood nitrogen urea (BUN) and creatinine (Cr), surgical
methods, TNM classification, surgery-related data
such as operation time, blood loss, and postoperative
complications, were compared between Groups 1 and 2.
Postoperative increase of BUN and Cr was calculated
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Table 5 Perioperative data

G1 G2
Operation time (min) 279 (139-643) 259 (130-521) 0.14
Operative blood loss (mL) 324 (26-2314) 250 (42-3251) 0.048'
Operative urine volume 0.92 (0.25-7.31)  0.71 (0.17-3.03) 0.17

P-value

(mL/kg per hour)

Postoperative 18.2 16.2 0.79
complications (%)
Postoperative hospital
stay (d)

15 (11-73) 15 (11-80) 0.78

'Statistically significant.

by dividing the maximum postoperative value by the
preoperative value, and multiplying by 100.

The data are expressed as mean £ SD or median
value (minimum-maximum). Statistical analyses for means
and medians were performed by Mann-Whitney U test.
Statistical analyses of surgical procedures, lymph node
dissection, and TNM classification were performed using
the chi-squared test. The 4-year survival and the 4-year
disease-free survival rates were analyzed by the Kaplan-
Meier method, and statistical analysis was performed by
log-rank test. For the calculation of 4-year discase-free
survival, only patients whose clinical stages were [, II,
and III in Groups 1 (# = 93) and 2 (» = 28) were included.
Differences at P < 0.05 were considered to be significant.

RESULTS

Preoperative clinical data are shown in Table 1. The mean
patient age was higher in Group 2 (73.2 £ 9.4 years) than
in Group 1 (66.6 * 9.4 years). Higher Cr and BUN values
were observed in Group 2 than in Group 1, and the
differences were statistically significant. The Cer value was
significantly lower in Group 2 (38.1 * 8.8 mL/min) than
in Group 1 (82.5 £ 15.9 mI./min).

Table 2 and Table 3 shows details of the surgical
procedure and the extent of lymph node dissection. There
were 6 cases of remnant gastrectomy in Group 1 and no
such cases in Group 2. Also there was one case of partial
gastrectomy in Group 2 and no such case in Group 1.
However, there were no significant differences in the
surgical procedure between the two groups.

The details of the TNM classification are shown
in Table 4. The incidence of advanced gastric cancer
exceeding stage I was significantly higher in Group 2 than
in Group 1 (Group 1; 40.9%, Group 2; 59.5%, P < 0.05).

Table 5 shows the operative data. Operation times in
Groups 1 and 2 were 279 (139-643) min and 259 (130-521)
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Table 6 Postoperative percentile increases in BUN and Cr
G1 G2 P-value
BUN 19.5% (-55.6-180) 11.5% (-47.6-166.7) P>0.05 I
Cr 9.0% (-20.5-700) 0.0% (-20-42.9) P>0.05 -
X
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Table 7 Postoperative complications 25l
G1 G2
Pneumonia 6 B)

g Il Il Il Il Il I
Pancreatltls. 4 0 0 0 10 20 30 40 50 60
Anastomotic leakage 4 1 fm
Drain infection 3 0 °
Catheter infection 2 1
Ileus 1 0
Others 8] 3

S 750
=
min, respectively (P = 0.14), and operative blood losses =
were 324 (26-2314) mL and 250 (42-3251) ml., respectively i 5ol
(P = 0.048). There were no significant inter-group 3’—_’
differences in intraoperative urine volume, occurrence i
. . . . . [
of postoperative complications, or median postoperative 2 o5t
hospital stay.
Postoperative percentage increases in BUN and Cr are
shown in Table 6. There were no significant increases in 0 . ‘ ‘ ‘ ‘ |
0 10 20 30 40 50 60

BUN and Cr after surgery in either group. Furthermore,
none of the patients in either group were placed on
hemodialysis after gastrectomy.

Details of postoperative complications are shown in
Table 7. The incidences of these complications did not
differ between the two groups. No patients died as a result
of the gastrectomy procedure or of gastrectomy-related
causes.

The 4-year survival rates in Groups 1 and 2 were 86.6%
and 81.8%, respectively (P = 0.48) (Figure 1A), and the
4-year disease-free survival rates were 88.7% and 83.5%,

respectively (P = 0.65) (Figure 1B).

DISCUSSION

The critical factor to consider when performing curative
gastrectomy for patients with NURF is to perform the
procedure safely to prevent deterioration of renal function
and avoid the need for dialysis therapy. Patients with
NURF have several risk factors for major surgery. It is
known that renal dysfunction is frequently associated

with cardiac dysfunction, a condition known as a cardio-
renal syndrome'®. In cardio-renal syndrome, activation of
the renin-angiotensin-aldosterone system, imbalance of
reactive oxygen species, and irritation of the sympathetic
nervous system result in acceleration of coronary
sclerosis, cardiac hypertrophy, impairment of cardiac
microcirculation, and hypertensionm. It is also known
that renal anemia is a solid risk factor for cardiovascular
dysfunction (cardio-renal anemia syndrome)"™. Therefore,
when performing major surgery in patients with NURE,
careful evaluation of the cardiovascular system is essential.

Patients with NURF have impaired blood-coagulation
function”. Increased perioperative bleeding is the main

t/mo

Figure 1 Outcomes of gastrectomy for carcinoma in patients with NURF. A: The
4-yr survival rates of patients with normal renal function (solid line) and NURF
(dotted line) were 86.6% and 81.8%, respectively (P = 0.48); B: The 4-yr disease-
free survival rates of patients with normal renal function (solid line) and NURF
(dotted line) were 88.7% and 83.5%, respectively (P = 0.65).

cause for the deterioration of perioperative renal function,
and often results in other postoperative complications.
However, in the present study, intraoperative blood loss
was significantly higher in Group 1 than in Group 2,
regardless of the fact that there were no significant
differences in the surgical procedures, and the more
extensive lymph node dissection in Group 2 than in
Group 1 (Table 2 and Table 3). Proper intraoperative
hemostasis makes it possible to perform gastrectomy safely
for patients with NURE

There was no significant difference in the postoperative
morbidity rates between the two groups. Postoperative
complications included pneumonia, pancreatitis,
anastomotic leakage, drain infection, catheter infection,
ileus, and others, but none of these complications are
unique to patients with NURE The median postoperative
hospital stay was 15 d in both groups, and there was no
statistically significant difference between them.

Patients with renal failure are immunocompromised,
and the occurrence of perioperative infection is higher
than in the normal populationm
there was no significant difference in postoperative
infection between the two groups. We routinely use
cephalosporin-antibiotics for 3 d after surgery, and
the dose of antibiotics was the same in both groups,

. However, in this study,
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no cases of drug-induced renal function deterioration
being observed in either of them. In terms of the TNM
classification, the frequency of advanced gastric cancer
above stage I was significantly higher in Group 2 than
in Group 1 (Table 4). The immunocompromised state
of patients with NURF may be the reason why more
advanced-stage gastric cancers were present in Group 2
than in Group 1.

Previous reports have suggested that impaired innate
and acquired immunity in patients with end-stage renal
disease increases the incidence of cancer, the rate of
recurrence after surgery, and decreases the survival rate!' 'Y,
In one study, relative risks of gastric cancer in patients
with end-stage renal disease in Australia, New Zealand and
Ametica were 1.2"". In our study, the survival and disease-
free survival rates for gastric cancer after curative surgery
in patients with NURF were the same as those in patients
with normal renal function. Thus, removal of gastric cancer
with a sufficient normal stomach, associated with extended
lymph node dissection, enables patients with NURF to
achieve a satisfactory outcome.

In conclusion, with accurate preoperative evaluations,
appropriate operative procedures and perioperative
management, gastrectomy for carcinoma including extended
lymph node dissection in patients with NURF can be
performed as safely as in patients with normal renal function.

COMMENTS

Background

Renal dysfunction is classified into non-uremic and uremic stages. Patients with
non-uremic renal failure (NURF) are defined as having impaired renal function but
dependent on their own kidneys. Crucial issue in the surgery for the patients with
NUREF is to prevent deterioration of renal function and avoid the need for dialysis.

Research frontiers

We retrospectively evaluated the results of pre-, intra-, and postoperative
management and the outcome of gatrectomy in patients with gastric cancer
associated with NURF to assess the safety of gastrectomy in such patients.

Innovations and breakthroughs

With accurate preoperative evaluations, appropriate operative procedures and
perioperative management, gastrectomy for carcinoma including extended lymph
node dissection in patients with NURF can be performed as safely as in patients
with normal renal function.

Applications

Malignant diseases occur likely in patients with NURF and within 2 years of
the introduction of hemodialysis. Findings of the present study fascillitate the
aggressive surgery in such patients.

Terminology
Non-uremic renal failure (NURF): patients having impaired renal function but
dependent on their own kidneys.
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Peer review

This is an unique study and as such worthy of acceptance. It is well written and
presented. | think it would benefit if the authors made more of their management in
maintaining urinary output both during and after the operation.
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