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Clinical implication of preoperative psoas
muscle area in endometrial cancer patients
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SUMMARY

OBJECTIVE: Obesity is a significant risk factor for endometrial cancer. In contrast, sarcopenia describes a loss of the body’s muscle mass
that is closely related to unfavorable clinical outcomes. Even endometrial cancer patients have high rates of obesity, and they should
have a significantly higher risk for undiagnosed sarcopenia or fragile muscle quality.

METHODS: This is a retrospective study that included an endometrial cancer database collected from a tertiary gynecologic cancer
center. We investigated the relationship between preoperative psoas muscle area by magnetic resonance imaging, surgical outcomes
and pathological features.

RESULTS: The study included 116 patients, the mean height was 160 cm (Standart deviation 7), weight was 72 kg (Standart deviation
18), and the median duration of hospitalization was 4 days (Interquartile range 2-9) in the whole study group. Sarcopenia was diagnosed
in 25 (21.6%) patients, according to the magnetic resonance imaging findings. Three (6.5%) obese patients had sarcopenia, but it was
31.4% in nonobese patients (p=0.026). The median duration of hospitalization was five days (3-9 days) in the sarcopenia group, and it
was four days (2-7 days) in the non-sarcopenia group.

CONCLUSION: Sarcopenic patients did not have increased surgical complication rates following uterine cancer surgery. We should be

aware of hospitalization duration in those patients, and sarcopenic counterparts necessitate longer follow-up after the surgery.
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INTRODUCTION

The most common gynecologic cancer is endometrial can-
cer in women, and more than 10,000 deaths are expected
in the USA per year'. Many reproductive risk factors such
as early age of menarche and elder age of menopause, nulli-
parity, infertility, the first age of delivery elder than 30 years
old, and drugs such as tamoxifen for breast cancer preven-
tion have been associated with a higher risk of developing
endometrial cancer®. Also, obesity is a significant risk factor
for endometrial cancer, and it has an increased relative risk
in the disease incidence at least threefold'. In addition to the
cancer risk, obesity causes poorer oncological outcomes than
normal-weight patients®.

Sarcopenia describes a loss of the body’s muscle mass that can
cause chronic disease, cancer, and advanced age and is closely related
to unfavorable clinical outcomes®. In sarcopenia, skeletal muscle
changes can exist independently from body mass index (BMI) and
usually cannot be clinically diagnosed, especially in obese cancer
patients’. Decreased muscle mass has been linked to poorer onco-
logical outcomes related to radiodensity and is called myosteatosis.
Also, it is associated with worse surgical complications’. High rates
of obesity in endometrial cancer patients can have a significantly
higher risk for undiagnosed sarcopenia or fragile muscle quality.
It may be associated with poorer outcomes. That is why we want
to investigate sarcopenia and its possible clinical implications in
endometrial cancer patients with FIGO stages I-II1.
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Sarcopenia and uterine cancer

METHODS

Patient selection

Following the local institutional review board’s approval, all
medical records of patients with endometrial cancer, proven
histologically, were reviewed. Patients who had evidence of
distant disease in preoperative imaging were excluded from
the study. We recorded demographic features such as age,
stage, baseline laboratory parameters, BMI, weight, and mag-
netic resonance imaging (MRI) findings for sarcopenia from
the hospital records. The surgical procedure included total
hysterectomy, omentectomy, peritoneal washing, and lymph
node dissection if needed. After the surgery, all patients were
referred to medical and radiation oncology clinics for adju-
vant treatment planning. BMI was calculated with the fol-
lowing formula: the patient’s weight (kg) divided by height
(m) squared. According to the National Institutes of Health
(NIH) criteria, all patients were grouped as obese (BMI>30)
and nonobese (BMI<30)’.

Psoas muscle area measurement
Patients who underwent preoperative upper abdominal MRI
were included in the study. The study included 116 patients,
and an abdominal MRI was performed in a preoperative set-
ting. MRI was performed with a 1.5 T (Siemens, Magnetom
Aera, Erlangen, Germany) unit with a 4-channeled body coil.
Preoperative axial MR images of the patients were transferred
to the open-access software Image J program and evaluated by
a 12-year-experienced abdominal radiologist. The psoas mus-
cle area (PMA) was calculated in the sections passing through
the L3 vertebral body where both transverse processes were
seen. The right and left psoas muscle borders were drawn
manually by the same radiologist (Figure 1). The areas of the
right and left psoas muscles were calculated separately with
the Image J program and summed. Based on data published
by Golse et al.® in 2017 and Farkas et al.” in 2019, sarcope-
nia was defined as a PMA<1561 mm? for males and <1464
mm? for females.

Statistical analysis
Demographics and pathological features were stratified as the
groups with sarcopenia or normal weight by ¥?2/Fisher’s exact
test for categorical data and Student’s #test for continuous
data (Table 1).

A normality test was performed for all data and deter-
mined with standard deviation or interquartile range as appro-
priate. All analyses were done with SPSS version 22.0 (IBM
Corporation, New York, USA). p<0.05 were considered sta-
tistically significant.

RESULTS
The whole study group’s mean age was 61.7 years old (sd 10),
and the BMI was 28 (SD 7). The most common histologi-
cal subtype was endometrioid adenocarcinoma in 103 (89%)
patients. The mean height was 160 cm (SD 7), the mean weight
was 72 kg (SD 18), and the median duration of hospitalization
was 4 days (IR 2-9) in the whole study group.

Total PMA was calculated as the sum of left and right PMA
values. The median left PMA was 1420 mm? (461-4659),
the median right PMA was 1393 mm? (452-4865), and the
total PMA was 2867 mm? Sarcopenia was diagnosed in 25
(21.6%) patients, according to the MRI findings. Three (6.5%)
obese patients had sarcopenia, but it was 31.4% in nonobese
patients (chi-square p-value 0.026). When we analyzed dia-
betic patients, they had a 31.7% sarcopenia prevalence, but
nondiabetic patients had 16% (p-value 0.002). The regression
analysis included FIGO stage, myometrial, serosal, lymphovas-
cular, perineural invasion, lymph node metastasis, and tumor
grade, but it did not show a significant correlation with PMA
measurements (p-values were 0.49, 0.6, 0.8, 0.7, 0.32, 0.16,
and 0.3, respectively) (Table 2).

Postoperative complications such as 90-day mortality, surgical site
infection, ileus, urinary tract infection, and hospitalization duration
were recorded in the study, and PMA values significantly correlated
with hospitalization duration (p=0.001). The median duration of
hospitalization was five days (3-9 days) in the sarcopenia group, and
it was four days (2-7 days) in the non-sarcopenia group.

Figure 1. Manual psoas muscle area measurement is seen
using preoperative magnetic resonance imaging scans.
Measurement of right and left psoas muscle area are seen
(A, B) in a 43-year-old female patient’s axial T2 magnetic
resonance imaging scan. Her total psoas muscle area is within
normal limits. (C, D) Sarcopenia is detected in a 58-year-old
female patient’s axial T2 magnetic resonance imaging scan.
Her psoas muscle area is 1269 mm? (less than 1464 mm?).
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DISCUSSION

This study investigated preoperative sarcopenia incidence
with MRI and its possible correlation with the pathologi-
cal features of endometrial cancer. Our results showed that
many pathological parameters did not differ between sarco-
penia and non-sarcopenia patients. Only one parameter, i.e.,
the duration of hospitalization, was significantly higher in

the sarcopenia group.

Table 1. Pathological characteristics of the patients.

Pathological . 0

Obesity is one of the common risk factors for endometrial cancer
and causes nearly threefold relative risk. Otherwise, obesity affects
the prognosis of endometrial cancer and poorer outcomes than
normal-weight counterparts'. Sarcopenia is a different condition
with muscle mass loss and/or decreased muscle quality. It negatively
impacts cancer patients, including postoperative complications and

lower chemotherapy tolerance!!. Sarcopenia in pancreatic and lung

Table 2. Characteristics and anthropometrics of patients with
endometrial cancer stratified by sarcopenia and non-sarcopenia.

Pathological Sarcopenia, Non-
e : p-value
characteristics n sarcopenia, n

FIGO stage FIGO stage
Stage | 44 (38) Stage | 8 36 0.77
Stage Il 52 (49) Stage |l 12 40
Stage Il 20(17) Stage Il 5 15

Myometrial invasion Myometrial invasion
Lower than %2 61 (53) Lower than %2 12 49 0.6
Higher than %2 55 (47) Higher than % 13 42

Cervical stromal invasion Cervical stromal invasion
Negative 102 (88) Negative 24 78 0.16
Positive 14 (12) Positive 1 13

Lymphovascular invasion Lymphovascular invasion
Negative 95 (82) Negative 21 74 0.75
Positive 21(18) Positive 4 17

Serosal invasion Serosal invasion
Negative 108 (93) Negative 23 85 0.8
Positive 8 (7) Positive 2 6

Lymph node metastasis Lymph node metastasis
Negative 102 (88) Negative 24 78 0.16
Positive 14 (12) Positive 1 13

Perineural invasion Perineural invasion
Negative 114 (98) Negative 24 90 0.32
Positive 2(2) Positive 1 1

Tumor grade Tumor grade
Grade | 46 (40) Grade | 7 39 0.40
Grade |l 43 (37) Grade Il 11 32
Grade Ill 27 (23) Grade Il 7 20
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cancer patients was broadly investigated in the literature. A recent
study showed poorer overall survival in patients with pancreatic
cancer who had sarcopenia. The study measured CT-based imag-
ing and included a preoperative setting. Thereby, 90% of patients
had early-stage pancreatic cancer’. Similar to our results, they did
not find a significant correlation between sarcopenia and patho-
logical parameters including tumor grade, lymphovascular inva-
sion, and perineural invasion. Portal et al. found that sarcopenia
has a significantly lower survival in patients diagnosed with lung
cancer'?. With respect to surgical complications, a meta-analysis
revealed that preoperative sarcopenia is associated with prolonged
hospital stay following pancreatic cancer surgery. Still, it did not
have a negative impact on postoperative morbidity"’.

There is scarce literature about sarcopenia in gynecologic can-
cers; even if most gynecologic cancer patients can be overweight,
sarcopenia is not uncommon in this group. A review about sarco-
penia incidence showed a wide range from 11 to 74% overall pop-
ulation and from 1 to 36% in the setting of obesity'{. Moreover,
sarcopenic visceral obesity is a different condition than sarcope-
nia, and it is characterized as increased visceral fat with decreased
muscle mass. Further, it can cause higher postoperative mortality,
surgical complications, and lower survival rates"'S. In our study,
obese patients had a 6.5% of sarcopenia rate, which was concor-
dant with the literature; on the other hand, they showed a sim-
ilar postoperative complication rate compared with sarcopenic

patients with normal weight. A few studies investigated sarcope-
nia in endometrial cancer, measuring sarcopenia with CT-based
imaging, although they showed poorer oncological outcomes in
sarcopenic patients, none of them investigated postoperative com-
plications. Our study was the first MRI-based imaging research for
sarcopenia and uterine cancer. The main result of our study was
increased hospital stay in patients with sarcopenia.

Also, we have some major limitations such as deficiency
of oncological outcomes as overall survival, disease survival, or
recurrence rates; thereby, short follow-up period, we could not
analyze these parameters. Actually, we did not aim because our
focusing intent was postoperative complications.

CONCLUSION

Sarcopenic patients did not have increased surgical complica-
tion rates following uterine cancer surgery. We should be aware
of hospitalization duration in those patients, and sarcopenic

counterparts necessitate longer follow-up after the surgery.
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