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Patients with colon perforation admitted to
the intensive care who underwent emergency
laparotomy (n=63) in April 2010-March 2015

Excluded (n=31)
1:
9: Required assistance for indoor walking prior to hospitalization

Age<18 years

18: Abdominal CT was not performed
3: Deaths during hospitalization

Patients eligible for inclusion (n=32)

Ambulation independence
group (n=21)

Ambulation dependence
group (n=11)

Fig. 1 TFlow of patients throughout the study
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Fig. 2 Muscle cross-sectional area measurement example of the psoas muscle and erector spinae on lumbar CT
Regarding the cross-sectional areas of major lower back muscles, cross-sectional images at the most rostral point
of the ilium, obtained by abdominal CT immediately before and 1 month after surgery, were used to trace the
outlines of the left and right psoas major and erector spinae as regions of interest (ROI) and calculate the total

value of these areas.
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Table 1 Comparison of the items related to the background and preoperative factor

Independence (n = 21) Dependence (n = 11) P values

Sex (male/female) 15/6 6/5 044"
Age(year) 66.7£12.6 69.7 £16.5 0579
Height (cm) 161.7+9.6 156.3+10.6 0179
Weight (kg) 588+14.3 509+16.5 0269
BMI 223+4.1 204+46 016¥
Cause of perforation 0.38 b

Colon cancer 5 5

Diverticulum 5 2

Idiopathic 7 3

Other 4 1
Perforation sites 1.00v

Right colon 12 7

Left colon 9 4
Surgical procedures 052

Hartmann 7 6

RPA 6 1

Colostomy 5 3

Other 3 1
Operation time (min) 2095+99.2 216.3+103.7 0.86 @
Amount of bleeding (m/) 20141737 2389 +286.6 0.37 2
Sepsis 11(52.4%) 8(72.7%) 027
Diabetes 6(28.6%) 6(54.5%) 0.15
APACHE I score 181+6.8 253+62 <001%
SOFA score 6.1+32 6.0+24 0.89 2
Prehospital BI 976£56 914+78 0.08 2
WBC(x 102/ ul) 103.6 £55.6 86.4+435 0.09®
Plt(x10*/ ul) 229+114 196104 0229
BE (mmol/1) -30x41 -30x52 098
Albumin (g/d/) 33+0.7 27+0.7 0.029
Serum Cr(mg/d/) 16+1.3 15+18 0762
P/F ratio 3372+635 293.8+102.7 0.15

The data represent the means = SD, or the number of patients.
a): unpaired t-test, b): x?2 test.
BE, base excess; BI, Barthel index; RPA, resection and primary anastomosis.

Table 2 Comparison of factors related to the postoperative course

Independence (n =21) Dependence (n=11) P values
VFD (day) 241+39 218=+54 022
ICU stay (day) 46+32 79+55 0.09
Length of stay (day) 490+255 582+336 0.43@
First day out of bed (day) 72%6.1 125+89 <0.05%
DIC 7(33.3%) 7(63.6%) 0.10®
PMX-DHP 10(47.6%) 5(45.5%) 1.00»
CHDF 2(95%) 2(18.2%) 0.59 v
Vasopressor administration 14(66.7%) 8(72.7%) 0.73 b
CT scanning interval (day) 16.7 5.2 149+52 056

The data represent the means = SD, or the number of patients.

a): unpaired t-test, b): y? test.

CHDF, continuous hemodiafiltration; DIC, disseminated intravascular coagulation; PMX-DHP, polymyxin B immobilized
fiber column direct hemoperfusion; VFD, ventilator-free days.
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Table 3 Measurements of reliability ICC(1, 2) (n = 32)

Preoperative Postoperative
Psoas major CSA 0.996 0.995
Erector spinae CSA 0.945 0.920

CSA, cross-sectional area; ICC, intraclass

correlation coefficients.

Table 4 Comparison of the area of the major lumbar muscle

Ambulation independence (n = 21)

Ambulation dependence (n =11)

Pre- Post- Rate of change Pre- Post- Rate of change

operative  operative (% /day) operative operative (% /day)
Psoas major CSA (cm?) 161+60 162+56 0.29+09 144+6.3 120+42* —-090+15*
Erector spinae CSA (cm2?)  328+87  320+88 -011+05 287+115  263*95 -053+0.7

The data represent the means = SD.
Unpaired t-test, *: P<0.01.
CSA, cross-sectional area.

Table 5 Multivariate analysis of factors associated with ambulation independence in colon perforation

patients (n = 32)

Variable OR 95%CI P values
APACHE II score 0.808 0.678 ~ 0.963 0.017
Rate of change of the psoas major CSA (% /day) 133 1.257 ~ 142.187 0.032

Hosmer-Lemeshow, goodness-of-fit test y2=11.13, P = 0.974.
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Abstract

The relationship between cross-sectional area of the psoas major muscle and ambulation
ability using abdominal CT in colon perforation patients

Shinichi Watanabe *!, Mika Ohno*2, Yasunari Morita *?2, Shuichi Suzuki*?, Fujiko Someya *3

*1 Department of Rehabilitation, *? Emergency Medicine Intensive Care Unit, National Hospital Organization, Nagoya Medical Center
*3Pharmaceutical and Health Sciences, School of Health Sciences, Kanazawa University, College of Medical

*1.24.1-1 Sannomaru, Naka-ku, Nagoya, Aichi 454-0902, Japan
*35-11-80 Kodatsuno, Kanazawa, Ishikawa 920-0942, Japan

Purpose: This study was conducted to examine the relationship between ambulation independence and cross-
sectional area of the lumbar major muscle in patients with colon perforation. Methods: We retrospectively examined the
cases of 32 colon perforation patients who underwent emergency laparotomy. We divided the patients into two groups:
ambulation independence (n = 21) and ambulation dependence (n = 11). Results: A logistic regression analysis revealed
that the APACHE II score, outcome, and the rate of change of the area of the psoas major were factors relevant to
ambulation independence. Conclusion: As decreases in the cross-sectional area of the psoas major during intensive care
possibly affect patients’ gait ability after being discharged from the ICU, it may be necessary to prevent any loss of the
psoas major muscle strength by promoting early mobilization whenever possible or, if not possible, actively providing
in-bed muscle training even for ICU patients.

Key words: (D colon perforation, @ muscle weakness, 3)psoas major, @ early mobilization
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