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A low psoas muscle volume predicts longer hospitalization and
cancer recurrence in upper urinary tract urothelial carcinoma
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Abstract. The aging population is becoming a primary
global problem. The most important alteration that occurs in
the body with age, is the loss of skeletal muscle. Previously,
sarcopenia, which is associated with the loss of skeletal
muscle, has been reported to be associated with the prognosis
of cancer and complications. The present study investigated
the importance of sarcopenia with regard to the prognosis
or postoperative complications of upper urothelial cancer
patients who underwent nephro-ureterectomy. A total
of sixty patients (male, n=44; female, n=16) underwent
nephro-ureterectomy for upper urothelial carcinoma. The
psoas muscle volume was calculated at the level of the umbi-
licus using axial computed tomography images obtained
prior to nephro-ureterectomy. The psoas muscle index (PMI)
was calculated by the following formula: (right side psoas
muscle area at the level of the umbilicus mm?)/(body height
m)”. The median and mean (+ standard deviation) ages of
the 44 patients were 71 and 68.0 years (+ 12.2 years). The
lower PMI group demonstrated a significantly poorer
recurrence-free survival compared with the higher PMI
group (634 vs. 2,317 days, P=0.005). In terms of the dura-
tion of postoperative admission, the long-admission group
(=13 days) demonstrated a significantly lower PMI compared
with the short-admission group (<12 days) (383.0 vs. 433.1,
P=0.039). Although the overall survival of the two groups did
not differ significantly, the lower PMI group tended to have a
shorter survival period compared with the higher PMI group
(P=0.080). Of the patients with upper urothelial carcinoma,
the lower PMI group exhibited a longer postoperative admis-
sion period and poorer recurrence-free survival compared
with the higher PMI group. The present findings suggest that
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sarcopenia is a meaningful factor that should be considered
when selecting therapy for upper urothelial carcinoma.

Introduction

Aging societies are becoming a major global problem (1).
The most important change in the body with age is the
loss of skeletal muscle. Rosenberg found that the degree
of sarcopenia, which represents a loss of skeletal muscle,
is correlated with aging. However, there is still no explicit
consensus regarding the cut-off point of skeletal muscle
loss in patients with sarcopenia (2). The detailed determina-
tion and classification of sarcopenia was suggested by the
European Working Group on Sarcopenia in Older People
(EWGSOP) (1). Regarding the narrow definition of sarco-
penia, skeletal muscle loss is the most important factor to
consider when determining sarcopenia (2).

We examined the usefulness of skeletal muscle loss as a
predictive factor for the length of admission among patients
who underwent radical nephro-ureterectomy.

Patients and methods

Patients. A total of 60 patients (male, n=44; female, n=16)
underwent nephro-ureterectomy for upper urothelial carci-
noma in Yokohama City University Medical Center (Table I).
The institutional review board of Yokohama City University
Medical Center (Yokohama, Japan) approved this study, and
written consent was obtained from the patients. The patients
were followed up every three months for two years and every
six months thereafter with cystectomy and computed tomog-
raphy (CT). The psoas muscle volume was calculated using
axial CT images at the level of the umbilicus obtained prior
to nephro-ureterectomy. The psoas muscle index (PMI) was
calculated by the following formula: (right side psoas muscle
area at the level of the umbilicus mm?)/(body height m)*.

Statistical analyses. The patients' characteristics and preop-
erative factors were analyzed by the Mann-Whitney U test and
the chi-squared test. The Kaplan-Meier product limit estimator
was used to estimate the progression-free survival (PFS) and
overall survival (OS). The duration of the survival was defined
as the time between radical cystectomy and tumor progression
or death. The log-rank test was performed for the statistical
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Table I. Baseline patient characteristics.

Number (%)

Variables or (mean, median)
Number of patients 44 (100.0)
Age (mean, median) 680,71
Side

Left 33 (75)

Right 11 (25)
T stage

is 3(6.8)

a 6 (13.6)

1 14 (31.8)

2 5(11.4)

3 16 (36.4)

Unknown 0
Pathological grade (low vs. high)

Low 13 (29.5)

High 22 (50)

Unknown 9(20.5)
Pathological grade (G1, G2, G3)

Gradel 8(18.2)

Grade2 20 (45.5)

Grade3 15 (34.1)

Unknown 1(2.3)
Recurrence 24 (54.5)

comparisons. P-values of <0.05 were considered to indicate
statistical significance.

Results

The median and mean [+ standard deviation (SD)] ages of the
44 patients were 71 and 68.0 years (+ 12.2 years), respectively.
The median and mean (+ SD) post-operative hospitalization
periods were 12 and 14.5 days (+ 6.5 days), respectively. The
median and mean (+ SD) follow-up periods were 1,086 and
1,121.0 days (+ 768.6 days), respectively. The clinicopatho-
logical data are summarized in Table I. The survival duration
was defined as the time between nephro-ureterectomy and
tumor recurrence or death. The median and mean (x SD) areas
of the psoas at the level of the umbilicus were 1,022.5 and
1,010.1 mm? (x 302.9). The median and mean PMI were
397.1 and 411.6 (+ 98.4), respectively.

We divided the patients into two groups based on their PMI
(with even numbers of patients). In terms of the duration of
postoperative admission, the long-admission group (=13 days)
showed significantly lower PMI than the short-admission
group (<12 days) (383.0 vs. 433.1, P=0.039) (Fig. 1). The lower
PMI group showed a significantly poorer recurrence-free
survival than the higher PMI group (634 vs. 2,317 days,
P=0.005) (Fig. 2). There were no significant differences in the
overall survival between the two groups; however, the lower
PMI group tended to have a shorter survival than the higher
PMI group (P=0.080) (Fig. 3).
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Figure 1. The longer postoperative admission group showed significantly
lower PMI values. PMI, psoas muscle index.
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Figure 2. The recurrence-free survival.
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Figure 3. The overall survival.
Discussion

Upper urothelial carcinoma accounts for ~5% of all cases
of urothelial carcinoma (3). The likely incidence is higher
among patients who are 70-80 years of age; 60% of patients
have invasion at the time of the diagnosis. The bladder is the
most common site of recurrence, with a recurrence rate of
30-50% (4-6).
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Recently, sarcopenia, which refers to the loss of skeletal
mass that occurs with aging, was found to be a prognostic risk
factor for the survival or postoperative complications. Patients
with sarcopenia show a worse swallowing ability and a lower
nutritional status than those without it. Furthermore, older
men (>65 years of age) with sarcopenia showed lower ADL
values than patients without sarcopenia (7,8).

We previously reported on the impact of sarcopenia
using PMI in bladder cancer patients who received systemic
chemotherapy and total cystectomy. There as well, a low PMI
was associated with a poorer oncological outcome than a high
PMI (9,10). Other recent studies have revealed that sarcopenia
is a risk factor for postoperative complications or a poor
survival in some solid cancers. For stage 2-3 gastric cancer,
patients with sarcopenia showed a higher rate of postop-
erative complications and a poorer overall and recurrence-free
survival than those without sarcopenia (8,11). Pancreatic
cancer patients with sarcopenia who underwent pancreatec-
tomy also showed a poorer overall survival than the patients
without sarcopenia (12).

Although the detailed mechanisms underlying the asso-
ciation between sarcopenia and postoperative complications
are still not fully understood, physical weakness reduces the
persistence of long admissions of due to the adverse health
effects of invasive surgery (10,13). Furthermore, sarcopenia is
believed to develop due to aging or malignancy.

In the present study, upper urothelial carcinoma patients
with longer admission durations showed lower PMI values
than those with shorter admission durations. Previous studies
reported a postoperative complication rate of 20.8% and a
postoperative mortality rate at 90 days after surgery of 4.4%
in similar populations (14,15).

Although several treatment options are available for upper
urothelial cancer, including nephron-ureterectomy, conserva-
tive surgery, ureteroscopy, segmental resection, percutaneous
access, and the use of adjuvant topical agents, an increased
incidence of advanced-stage cases means that most patients
will require nephro-ureterectomy (4). Given that patients with
upper urothelial carcinoma tend to be older, surgeons should
carefully evaluate the risk of surgery. Due to the small number
of patients in the present study, further investigations will be
needed to confirm these findings.

In the present study, we showed that sarcopenia predicts
a longer hospitalization period and that sarcopenic patients
have a significantly worse prognosis than patients without
sarcopenia. The present findings suggest that sarcopenia is a
meaningful factor that should be considered when choosing
therapy for upper urothelial carcinoma.
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