Original

[ ] Tokyo Wom Med Univ
79(8) 348~354 (2009)

Assessment of Perioperative Nutritional Management after Total Gastrectomy:

Comparison between Total Parenteral Nutrition and

Peripheral Parenteral Nutrition

Eiichi HIRAI, Akiyoshi SESHIMO, Kazuki ARATAKE,
Noriyasu SHIROTANI and Shingo KAMEOKA

Department of Surgery II, Tokyo Women's Medical University
(Accepted Jun. 30, 2009)

Background: Perioperative nutritional management after total gastrectomy was comparatively assessed

between patients receiving total parenteral nutrition (TPN) and peripheral parenteral nutrition (PPN). Methods:
The subjects of the study were 41 patients of TPN group and 41 patients of PPN group. The changes in the nutri-
tional status between before and after surgery and the frequencies of infectious complications were compara-

tively assessed between the two groups. Results: In regard to the changes in the nutritional status, the serum

Alb level was significantly higher in the PPN group than in the TPN group on postoperative day 14. The periph-

eral blood lymphocyte count was significantly higher in the TPN group than in the PPN group on postoperative

day 14. In regard to infectious complications, the serum C-reactive protein was significantly higher in the TPN

group on postoperative day 3. The plasma glucose level was significantly higher in the TPN group on postopera-

tive days 3 and 7. The number of patients with pyrexia and the frequency of infections of diagnosed cause tended

to be higher in the TPN group, however, the differences were not significant. Conclusions: The results of the

present assessment indicate no merits of TPN over PPN after total gastrectomy.
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Introduction

In recent years, there has been much debate
about the most suitable method for nutritional man-
agement after gastroenterological surgery.

The frequencies of complications after gastroen-
terological surgery are believed to have decreased
with the introduction of total parenteral nutrition
(TPN). Even after total gastrectomy, many institu-
tions at present adopt TPN for postoperative nutri-
tional management. On the other hand, the fre-
quency of complications related to TPN is also too
high to ignore. According to the guidelines estab-
lished by the Japanese Society for Parenteral En-
teral Nutrition (in 2006), “Routine implementation of
central venous nutrition should be avoided in the
patients undergoing gastroenterological surgery. In
patients having difficulties with early oral intake or

enteral nutrition, however, central venous nutrition
must be adopted, after adequately considering the
potential metabolic and infectious complications”.

In recent years, anastomoses of the gut have be-
come safer and the postoperative fasting periods
have also tended to become shorter, owing to ad-
vances in the anastomotic techniques and devices.
There are also some institutions where a clinical
pathway similar to that following gastrectomy is
used for postoperative management’. When the
daily caloric requirement in nutritional manage-
ment after total gastrectomy is taken into consid-
eration, is TPN a theoretically essential method in
actual clinical settings? At our department as well,
we previously inserted a central venous catheter
(CV catheter) preoperatively for TPN in patients af-
ter total gastrectomy. In December 2003. however,
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Table 1 Composition of infusion

TPN group PPN group

Volume of infusion {ml) 2071 *136 2,045 *141 NS

Calories (kcal/day) 1,246 =189 449 +158 p<0.001
Glucose (g/day) 269 +409 102 = 34 p<0.001
Amino acids (g/day) 428+ 79 111+ 85 p<0.001
Na (Meq/day) 107.0+ 13.1 1326+ 373 p<0.001
K (Meq/day) 517t 69 307+ 64 p<0.001
Cl (Meq/day) 1033+ 109 1196= 294 p=0.004

TPN: total parenteral nutrition, PPN

. peripheral parenteral nutrition.

we began to adopt peripheral parenteral nutrition
(PPN) for nutritional management in patients un-
dergoing total gastrectomy, taking into considera-
tion the rather high incidence of complications of
CV catheterization.

We conducted a retrospective study wherein pa-
tients undergoing total gastrectomy were divided,
based on the postoperative nutritional management
method adopted, into TPN group or PPN group,
and the two groups were comparatively evaluated.

Subjects and Methods

The PPN group, in which PPN was adopted for
postoperative nutritional management, consisted of
41 patients who underwent total gastrectomy (in-
cluding combined resection of other involved or-
gans and total resection of the residual stomach) for
gastric cancer or malignant lymphoma between De-
cember 2003 and February 2006. The TPN group,
in which parenteral hyperalimentation was adopted
for postoperative nutritional management, included
another 41 patients previously been managed by
TPN and were serially recruited in reverse order
from among patients who underwent gastrectomy
between June 2000 and November 2003, In the TPN
group, a commercially available TPN infusion
preparation was used: amount of infusion, 1,387-
2,257 (2,071 =136) ml/day and calories administered,
904-1,600 (1,246 = 189) kcal/day. The administration
was initiated from postoperative day 1 or 2. In the
PPN group, a commercially available infusion
preparation was used: amount of infuston, 2,000-
2,500 (2,045 = 141) ml/day and calorie, administered,
172-716 (449 = 158) kcal/day. The administration
was initiated from postoperative day 1. Table 1
shows the amounts of glucose, amino acids and elec-

Table 2 Patient background

TPN group PPN group
(n=41) (n=41)
Male 26 23 (N.S)
Female 15 18
Age 646*11.3 66.2x11.1 (N.S)
Stage la 10 11
Stage Ib 6 5
Stage 1 7 4
Stage [la 4 7
Stage Ilib 4 2
Stage IV 10 11
Malignant lymphoma 0 1

TPN: total parenteral nutrition, PPN: peripheral parenteral
nutrition.

trolytes (Na, K, Cl) administered. The TPN group
was compared with the PPN group in terms of the
patient background (sex, age, histological stage of
cancer) and perioperative parameters [operative
time, volume of blood loss, fasting period, calories
administered daily, and the postoperative length
(days) of hospitalization]. Changes in the nutritional
status and the frequencies/ specifics of infectious
complications were also compared between the two
groups. The results were statistically analyzed by
Student’s t-test and Welch's t-test, and p values of
less than 0.050 were considered to denote signifi-
cance. The statistical analysis software StatView 5.0
was used for the statistical analyses.
Results

1. Patient background

Table 2 shows the sex distribution, age and histo-
logical stage of the cancer in the two groups. There
were more male than female patients in both
groups, however, there was no significant differ-
ence between the two groups in terms of the male-
to-female ratio. There was also no difference in the
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Table 3 Parameters in the perioperative period

TPN group PPN group
Operative time (min) 2602 = 700 2540 = 65.3 NS
Volume of blood loss (ml) 7049 =3160 6159 *=3039 NS
Fasting period (days) 705+ 170 625 127 p=0018
Postoperative length of hospitalization (day) 2175+« 1399 2005 574 N.S
Changes in body weight (kg) =373 200 - 364 134 NS

TPN: total parenteral nutrition, PPN: peripheral parenteral nutrition.
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Fig. 1 Changes in the serum protein level (total protein: TP), serum albumin level (Alb)

mean age between the two groups, or any signifi-
cant difference in the overall distribution of the his-
tological stage of the cancer among the subjects of
each group. A comparison of the perioperative pa-
rameters is shown in Table 3. There was no signifi-
cant difference in the operative time or volume of
blood loss between the two groups. The mean post-
operative fasting period was 7.05 days in the TPN
group and 6.25 days in the PPN group, being signifi-
cantly {(p=0.018) longer in the TPN group than in
the PPN group. The mean postoperative length of
hospitalization was 21.8 days in the TPN group and
20.1 days in the PPN group, with no significant dif-
ference between the two groups.

2. Nutritional status

Changes in the serum protein level (total protein:
TP), serum albumin level (Alb), peripheral blood to-
tal lymphocyte count and body weight, which are
all indicators of the perioperative nutritional status,
were also compared between the TPN group and
the PPN group. The serum TP level (Fig. 1) tended
to decrease postoperatively in both groups, how-
ever. there was no significant difference in the ex-
tent of decrease between the two groups. Although
there was no significant (p=0.810) difference in se-
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Fig. 2 Changes in the Peripheral blood total lympho-
cyte count

rum Alb level (Fig. 1) preoperatively between the
groups, the Alb level in the TPN group was signifi-
cantly (p=0.008) lower than that in the PPN group
on postoperative day 14. There was no difference in
the peripheral blood total lymphocyte count (Fig. 2)
either preoperatively or on postoperative day 7 be-
tween the two groups. however, on postoperative
day 14, the count was significantly lower in the PPN
group (p=0.002) than in the TPN group. There was
no significant (p=0.910) difference between the two
groups in terms of the changes of the body weight
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Table 4 Patients with pyrexia

TPN group PPN group
Patients with pyrexia 15 p=0.352
(238C) (48.8%) (38.5%)
Pyrexia (238C) persisting 3 p=0.326
for at least 3 days (14.6%) (7.69%)

TPN: total parenteral nutrition, PPN: peripheral parenteral nutrition.

Table 5 Number of patients with postoperative

infections
TPN group PPN group
n=238 (19.5%) n=5(12.8%)
Intraperitoneal abscess 2
Pneumonia 1 2
Catheter sepsis 2 1
Wound infection 2 1
Cholecystitis 1 1

TPN: total parenteral nutrition, PPN: peripheral
parenteral nutrition.

between before and after surgery (Table 2).

3. Infectious complications

The following items were compared to assess the
differences in the perioperative infectious complica-
tions between the two groups: 1) The frequency of
pyrexia of 38°C or higher and of pyrexia lasting for
at least 3 days; 2) infectious complications of diag-
nosed causes; 3) postoperative changes in the pe-
ripheral blood white blood cell count (WBC) and se-
rum level of C-reactive protein (CRP); and 4)
changes in the blood sugar levels.

1) Postoperative pyrexia of 38°C or higher (Ta-
ble 4) was recognized in 20 patients (48.8%) of the
TPN group and 15 patients (385%) of the PPN
group, showing a higher frequency in the TPN
group, although the difference between the two
groups was not statistically significant. Pyrexia last-
ing for at least 3 days was found in 6 patients
(14.6%) of the TPN group and 3 patients (7.7%) of
the PPN group; thus, the frequency of persistent
pyrexia was also higher in the TPN group, although
again, there was no significant difference between
the two groups (p=0.326). 2) Infectious diseases of di-
agnosed cause were recognized in 8 patients (19.5%)
of the TPN group and 5 patients (12.8%) of the PPN
group, as shown in Table 5; the frequency was
higher in the TPN group. 3) There was no signifi-

cant difference in the WBC count (Fig. 3) between
the two groups either preoperatively or during the
postoperative course. The serum CRP level (Fig. 3)
was significantly (p=0.039) higher in the TPN group
than in the PPN group on postoperative day 3, how-
ever, there was no difference of the serum CRP
level between the two groups at any of the other
time-points of measurements. 4) There was no sig-
nificant difference in the plasma glucose level
(Fig. 4) between the two groups either preopera-
tively or on postoperative day 14, however, the
plasma glucose levels on postoperative day 3 and
postoperative day 7 were 135.0 =238 (p=0.049) and
139.7 = 31.0 (p=0.006), respectively, in the TPN
group, which were significantly higher as compared
with the levels at the corresponding time-points in
the PPN group.
Discussion

Ever since 1968, when it was reported for the
first time”, TPN has been used as a major strategy
of perioperative nutritional management in the field
of gastroenterological surgery. At our-own depart-
ment as well, we regularly used TPN, at a daily ca-
loric dose of 900-1,600 kcal, for the nutritional man-
agement of patients after total gastrectomy, until
our attention was drawn to the rather high inci-
dence of complications related to TPN. Fukushima®
reported that the optimum perioperative caloric re-
quirement for moderately invasive surgery (includ-
ing partial gastrectomy, resection of the large intes-
tine, etc.) is 1.1-1.3 times (25-30 kcal/kg/day) the pre-
dicted basal energy expenditure (BEE), and that for
total gastrectomy is 1.2-14 times (30-35 kcal/kg/
day) the BEE. Yoneyama” measured the mean oxy-
gen consumption per minute and the mean amount
of carbon dioxide produced per minute by indirect
calorimetry in surgically treated patients with gas-
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Fig. 4 Changesin the plasma glucose levels

tric cancer, and calculated the amount of energy
consumed at rest from these measurement values.
Based on these measurements and calculations,
Yoneyama reported that the mean energy con-
sumption was 26-29 kcal/kg/day before postopera-
tive day 7. Theoretically, therefore, Yoneyama's re-
sults and observations suggest that TPN might be
an appropriate strategy for nutritional management
after surgery in gastric cancer patients. Actually,
TPN is employed for nutritional management after
gastrectomy in many institutions at present. Ac-
cording to the “Nutritional management after total
gastrectomy with the combined resection of the
pancreas and spleen for gastric cancer™, which was
compiled based on the data of nutritional manage-
ment after total gastrectomy from 8 major institu-
tions in Japan in 1993, TPN was adopted after total

gastrectomy at all the institutions. According to a
nationwide questionnaire survey on trophotherapy
(nutritional therapy) conducted by Inoue et al. in
2001, the frequency of use of TPN in (postopera-
tive) nutritional management after total gastrec-
tomy was 78.0%.

In recent years, however, much attention has
come to be focused on the complications of TPN. in-
cluding complications related to the catheteriza-

tion” and retention of the catheter”, catheter sep-

10) 1

sis”. mycoses', hepatopathy'”, and metabolic acido-
sis”, According to Kidogawa et aL™, 10.9% of 257
patients (elective operation in 196 and emergency
operation in 61) receiving TPN after gastroen-
terological surgery developed catheter sepsis. Ad-
vances in the techniques and devices for anastomo-
sis now allow safer anastomoses. which has also led
to a tendency towards decrease of the fasting pe-
riod after surgery. So, is TPN really necessary for
the fasting period of approximately 1 week?

To resolve this debatable issue. the changes in
the nutritional status and frequencies of infectious
complications were comparatively investigated be-
tween groups receiving TPN and PPN for postop-
erative nutritional management after total gasirec-
tomy at our department (total. 82 patients). In re-
gard to the nutritional status, there were significant
differences in the Alb and peripheral blood total
lymphocyte count on postoperative day 14 between
the two groups, while our results were completely
contradictory to those by the studies cited above.
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i.e., of high Alb in the PPN group and a high total
lymphocyte count in the TPN group. As shown in
Table 1, despite the higher total-calorie, glucose,
and amino acid doses administered by total par-
enteral nutrition (TPN), on postoperative hospital
day 14 the Alb value, a nutrition index, was higher
in the partial parenteral nutrition (PPN) group.
While it is possible that the 0.8 day shorter fasting
period in the PPN group may have been involved,
the results suggested that if postoperative fasting
were about 6 to 7 days, TPN would not be involved
in the improvement in nutritional status. On the
other hand, the fact that the total lymphocyte
count, an immunological parameter, was higher on
hospital day 14, suggests that the TPN group was
better in terms of cellular immune capacity.

In regard to the infectious complications, the fre-
quencies of pyrexia and of infections tended to be
higher in the TPN group, although there were no
significant differences in these two parameters be-
tween the two groups. When considering the test
items (WBC, CRP) reflecting the severity of infec-
tion, however, the serum CRP on postoperative day
3 was significantly (p=0.039) higher and the severity
of infection tended to be higher in the TPN group.
These results indicate that TPN might increase the
risk of postoperative infections.

The Veterans Affairs Total Parenteral Nutrition
Cooperative Study Group" reported a high fre-
quency of infectious complications in 395 patients
receiving TPN for postoperative nutritional man-
agement after laparotomy, thoracotomy or total
gastrectomy.

In recent years, the importance of strict control of
plasma glucose in the perioperative period, in cases
with acute coronary syndromes and in the intensive
care setting has come to be recognized”. Control of
the plasma glucose level in the range of 80-110 mg/
dl by intensive conventional insulin therapy, as
needed, is recommended™. In the present study, the
plasma glucose levels on postoperative days 3 and 7
were significantly higher and exceeded the recom-
mended range (135.0 £23.8 and 139.7 = 31.0 mg/dl,
respectively) in the TPN group as compared with
the levels in the PPN group. This finding may also

11

account in part to the higher frequency of infectious
diseases in the TPN group in the present assess-
ment. Thus, close attention should be paid to the
plasma glucose levels in the perioperative period in
patients receiving TPN.

It is also important to compare medical expenses
from the aspect of medical cost-effectiveness in Ja-
pan, and Ohtani et al. ' reported that the medical
expenses associated with PPN were cheaper by
21,270 yen as compared with those entailed by TPN
for nutritional therapy during the first 15 days of
the postoperative period.

Subjects detected to have marked nutritional dis-
order because of the underlying disease (cancer,
etc.) even prior to the surgery were excluded from
this study, as also patients who developed serious
postoperative complications, such as ruptured su-
tures. In such patients, with expected prolongation
of fasting period, TPN may presumably be selected
as usual.

The results of the present assessment indicate no
merits of TPN over PPN for nutritional manage-
ment after total gastrectomy. Therefore, taking into
consideration the economic advantage, convenience
of administration and safety, selection of PPN
rather than TPN is recommended for nutritional
management in patients undergoing gastrointesti-
nal surgery who are found to have no significant nu-
tritional disorder preoperatively and who do not de-
velop any serious complications postoperatively.

Conclusions

PPN is recommended for as the nutritional man-
agement strategy in patients undergoing total gas-
trectomy without complications in the periopera-
tive period.
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