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[Purpose] The purpose of this study was to observe the long-term change in physical function and phy-

sique from perioperative to discharge of patients with gastrointestinal cancer. [Subjects and Methods] Subjects were
47 perioperative patients with gastrointestinal cancer [25 men and 22 women aged 61.3 + 11.0 years (mean + SD)].
Six-minute walk distance was measured for physical function and body mass index and calf circumference were
measured for physique. These items were evaluated at three time points: before surgery, after surgery, and after
discharge. [Results] Significant declines in physical function and physique were observed temporarily after surgery.
Physical function improved equally before surgery in after discharge. On the other hand, postoperative physique
was significantly lower than that observed pre-operatively. [Conclusion] These results suggest that the perioperative

changes in physical function and physique follow different courses in patients with gastrointestinal cancer.
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INTRODUCTION

Globally, the number of cancer survivors is increasing due
to advances in treatment technology and early diagnosis®.
In recent years, outcomes of cancer patients have become
important not only from the aspects of survival rate and life
expectancy, but also from the perspective of their Quality of
Life (QOL), i.e. their living conditions after discharge and
satisfaction with medical care?.

The importance of exercise intervention has been pointed
out in the improvement of the QOL of cancer patients>® and
other patients® ") all over the world. Exercise intervention
significantly improves physical function, mental function,
fatigue, and QOL of cancer patients®®. However, the cancer
patients in these cited studies received adjuvant therapy for
more than one year after surgery, and to date, there has been
no study of perioperative cancer patients. In addition, skel-
etal muscle mass has been reported to be factor affecting the
course after surgery of perioperative cancer patients'?-17),
However, skeletal muscle mass and physical function do not
exhibit a linear relationship!® 19,

Therefore, the purpose of this study was to observe the
long-term changes in physical function and physique from

*Corresponding author. Tsuyoshi Hara (E-mail: tsuyoshi-h@
iuhw.ac.jp)

©2015 The Society of Physical Therapy Science. Published by IPEC Inc.
This is an open-access article distributed under the terms of the Cre-
ative Commons Attribution Non-Commercial No Derivatives (by-nc-
nd) License <http://creativecommons.org/licenses/by-nc-nd/3.0/>.

perioperative to discharge of patients with gastrointestinal
cancer who account for about 45% of cancer sufferers in
Japan®?. In addition, no previous studies have tracked the
physical function and physique of perioperative patients
with gastrointestinal cancer.

SUBJECTS AND METHODS

The subjects were 63 perioperative patients with gas-
trointestinal cancer [38 men and 25 women aged 62.0 +
10.4 years (mean + SD)] (Table 1). An explanation of the
purpose of this study was given to the subjects, who then
voluntarily gave their consent to participation. Inclusion
criteria were a Functional Independence Measure perfect
score before surgery, and return to home after discharge.
Exclusion criteria were development of postoperative
complications, long-term administration of total parenteral
nutrition and bone metastasis. Sixteen three subjects were
eliminated by the exclusion criteria, leaving a total of 47
patients who completed the study. This study was approved
by the ethics committee of the International University of
Health and Welfare Mita Hospital (H23-05). In addition, all
subjects in this study only received aggressive rehabilitation
intervention during hospitalization.

The study design was a prospective observational study.
We measured the subjects’ physical function and physique.
These items were evaluated at three time points: more than
one day before surgery (before surgery), 10 days after sur-
gery (after surgery), and after return to home in the period 28
days after surgery (after discharge).

Physical function was measured by as the 6-minute
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Table 1. Characteristics of the perioperative patients with gastrointestinal cancer in the study

All patients ~ Control group Exclusion group
(n=63) (n=47) (n=16)
Age (years) 62.0£10.4 61.3£11.0 64.318.2
Gender (n/%) men 38/60 25/53 13/81
women 25/40 22/47 3/19
Cancer stage (n/%) I 24/38 17/36 7/44
II 12/19 8/17 4/25
11 11/17 8/17 3/19
v 16/25 14/30 2/13
Surgical site (n/%) Esophagus 12 0/0 1/6
Stomach 17/27 13/28 4/25
Liver 11/17 9/19 2/13
Pancreas 1/2 0/0 1/6
Colon 24/38 18/38 6/38
Rectum 9/14 715 2/13
Surgical procedure (n/%) Laparoscopic 34/54 27/57 7/44
Laparotomy 29/46 20/43 9/56
Opration time (minute) 288.9+130.9 268.0+88.7 350.4+203.3
Blood loss (ml) 450.0+£911.3 346.7+685.3 753.5+1364.1
C-reactive protein Before surgery 0.25+0.39 0.23+£0.41 0.31+£0.33
After surgery 2.13+2.40 1.85+2.07 2.94+3.10
After discharge - 0.73£2.18 -
Comorbidity Hypertension 11/17 8/17 3/19
Dyslipidemia 4/6 3/6 1/6
Diabetes Mellitus 5/8 2/4 3/19
Heart Disease 3/5 2/4 1/6
Lung Disease 1/2 172 0/0
Length of stay (day) 18.2+11.1 15.8+4.6 25.1+19.4
Day of evaluation (POD) Before surgery -1.6+0.8 -1.7+£0.9 -1.6+0.8
After surgery - 9.8£1.5 -
After discharge - 27.9+5.2 -

The values of age, surgical procedure, operation time, blood loss, C-reactive protein, length of stay and
day of evaluation are shown as mean + SD. Other items are presented as percentages or numbers of cases.

POD: postoperative day

walk distance (6MWD). 6MWD was performed based on
the guideline of the American Thoracic Society?!). Subjects
were asked to walk at maximum speed for 6 minutes on a
circular track, and the distance they walked was measured
by the examiner.

Physique was measured as body mass index (BMI), and
calf circumference (CC), which is associated with skeletal
muscle mass??. BMI was calculated using subjects’ height
and weight while wearing clothes using the equation: BMI
= weight (kg) / height?> (m?). CC was measured with a tape
measure at the point of maximum bulge, and was recorded
as the sum of the left and right measurements.

All data were analyzed using IBM SPSS Statistics 21.0
for Windows. One factor repeated measures analysis of vari-
ance and a multiple comparison test (Bonferroni) were used
to compare 6MWD, BMI and CC among the three evalua-
tion times. P values of less than 0.05 were considered to be
significant.

RESULTS

The changes of each parameter are shown in Table 2. A
significant main effect was found for independent variable
(factor of three evaluation times) for all the parameters. In
the multiple comparison test, (MWD showed significant dif-
ferences between before and after surgery, and after surgery
and after discharge. In addition, BMI and CC showed sig-
nificant differences between before and after surgery, after
surgery and after discharge, and before surgery and after
discharge.

DISCUSSION

In the living body, invasive surgery triggers protein catab-
olism through amino acid release from skeletal muscle of the
whole body and activation of the immune response, in order
to prevent the invasion of pathogens, and to repair damaged
cells?®. Protein catabolism after surgery has been reported to



Table 2. Long-term changes of each parameter in perioperative
patients with gastrointestinal cancer

Evaluation times

Before After After

surgery surgery discharge
6MWD (m)~ "2 480.7+90.8  445.8+100.4 480.2+102.4
BMI (kg/m?)" ™29 217427 20.7+2.7 21.0+£2.8
CC (cm)™ "9 68.7£6.6 65.7+6.6 67.9+6.5

The values of each parameter are shown as the mean + SD.
6MWD: 6-minute walk distance; BMI: body mass index; CC:
calf circumference. *one-factor repeated measures analysis of
variance, **multiple comparison test (Bonferroni), a) before
surgery vs. after surgery, b) after surgery vs. after discharge, c)
before surgery vs. after discharge.

be greatest on the first day after surgery. Protein catabolism
is higher than anabolism in the first 10 days after surgery in
perioperative patients with gastrointestinal cancer?*. In the
patients with gastrointestinal cancer, this is the environment
in which muscle atrophy and loss of physical function is
likely to occur. We observed a significant decline of physi-
cal function and physique of the perioperative patients with
gastrointestinal cancer in this study, and we consider protein
catabolism after surgery is a factor affecting this as has been
suggested by previous studies. Physical function and phy-
sique significantly improved between after surgery and after
discharge. We speculate that the reasons behind this are that
protein metabolism stabilizes after 10 days after surgery, and
that physical activity increases on return to home when it is
in the anabolic phase®*.

Physique was significantly reduced, compared with
before surgery, after discharge. A previous study reported
that muscle hypertrophy recovery was slower than muscle
function in healthy subjects who received retraining after
a certain period of immobilization?®. Accordingly, the
observed post-surgery calf muscle slimming suggests the
possibility of a delay in recovery from muscle atrophy due
to a reduction in mechanical stimulation associated with the
activity loss in the time of acute rest before return to home in
the patients with gastrointestinal cancer.

A limitation of this study was that we did not consider
other factors influencing physical changes in the periopera-
tive period such as intake of protein and water after surgery,
surgery site, surgical stress, cancer stage, comorbidity or
physical activity after surgery. A future study will be nec-
essary to re-examine the relationship between physique
and these influencing factors in perioperative patients with
gastrointestinal cancer.
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