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Abstract
Objective
In cancer patients, the effect of the body composition on prognosis is a new clinical area of 
interest. In patients with class 2 or 3 obesity (BMI >35), survival was found to be worse control 
groups in a pooled analysis. BMI category is not truly representing body composition and hard to 
use to determine the true muscle and fat quantity. Computed tomography (CT) is a frequent 
method to determine body composition precisely. 

Material & Methods
Axial CT images, including all abdominal muscles (psoas, erector spinae, quadratus lumborum) 
external and internal oblique and rectus abdominis) total skeletal muscle area (SMA), was calcu-
lated. Besides, axial CT images of the body fat subcutaneous adipose and visceral adipose tissue 
distribution (VAT, SAT) areas were calculated in cm2 using threshold values of -30 to -190 for 
adipose tissue.

Results
Eighty-four women were included in the study. Most of the patients were normal or over-weight-
ed. Invasive carcinoma NST was the dominant histological subtypes, with 94% of the study 
population. The count of the sarcopenic and non-sarcopenic patients was 11 and 68 respectively. 
Although the median OS cannot be reached at the end of the follow-up period for both groups, 
the difference between groups statistically insignificant. The median OS was not reached for both 
groups, the difference between low and high TVAT groups was statistically significant. In multi-
variate analysis, TVAT was found to be an independent risk factor.

Conclusion
In this study, we demonstrate sarcopenia may be seen in patients with breast cancer under 40 
years old, and it may not have a prognostic effect.
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Öz
Giriş
Kanser hastalarında, vücut kompozisyonunun prognoz üzerindeki etkisi yeni bir klinik ilgi 
alanıdır. Evre 2 veya 3 obezite olan hastalarda sağ kalım, bir meta-analizde kontrol gruplarına 
oranla daha kötü olarak bulunmuştur. Vücut kitle indeksi kategorisi, vücut kompozisyonunu tam 
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olarak temsil etmez ve gerçek kas ve yağ miktarını belirlemek 
için kullanımı zordur. Bilgisayarlı tomografi (BT) vücut 
kompozisyonunu kesin olarak belirlemek için sık kullanılan 
bir yöntemdir.

Gereç ve Yöntemler
Tüm karın kasları (psoas, diken omurga, kuadratus lumbo-
rum) dış ve iç oblik ve rektus abdominis dahil olmak üzere 
aksiyal BT görüntüleri toplam iskelet kası alanı (SMA) hesap-
landı. Ayrıca, subkütanöz adipoz ve viseral adipoz doku 
dağılımı (VAT, SAT) alanlarının aksiyal BT görüntüleri, 
adipoz doku için -30 ila -190 eşik değerleri kullanılarak cm2 
cinsinden hesaplanmıştır.

Bulgular
Seksen dört kadın çalışmaya dahil edildi. Hastaların çoğu 
normal veya aşırı ağırlıklı idi. İnvaziv karsinom NST, çalışma 
popülasyonunun % 94'ünde baskın histolojik alt tiplerdi. 
Sarkopenik ve sarkopenik olmayan hastaların sayısı sırasıyla 
11 ve 68 idi. Her iki gruptaki hastalar için ortalama genel 
sağkalıma (OS) takip süresinin sonunda ulaşılamasa da, 
gruplar arasındaki fark istatistiksel olarak anlamsızdı. Her iki 
grup için ortanca OS'ye ulaşılmadı, düşük ve yüksek VAT 
grupları arasındaki fark istatistiksel olarak anlamlıydı. Çoklu 
analizlerde VAT bağımsız bir risk faktörü olarak saptandı.

Sonuç
Bu çalışmada sarkopeninin 40 yaşın altındaki meme kanseri 
hastalarında görülebildiğini ve prognostik bir etkisi 
olmadığını gösterdik.

Anahatar Kelimeler Genç Meme Kanseri, Prognoz, 
Sarkopeni, Viseral Yağ Dokusu

The study was approved by the ethics committee at Afyonkar-
ahisar Health Sciences University Faculty of Medicine and 
carried out by the Declaration of Helsinki principles and all 
applicable regulations . The decision number and date of the 
ethics committee were 2020/1-35 and 03.01.2020 respectively.

Introduction
In cancer patients, the effect of the body composition on 
prognosis is a new clinical area of interest (1).  Obesity is an 
increasing disease burden worldwide. In the USA, nearly 40% 
percent of the adult female population was categorized as 
obese (2). The difference in body composition between sexes 
was observed in many studies. In both healthy subjects and 
cancer patients, males had higher muscularity while females 
had greater adipose tissue (3–5). 
Obesity is considered to be related to both etiology, drug 
resistance, and decreased survival in breast cancer. In patients 
with high BMI who treated with neoadjuvant chemotherapy 
decreased complete responses and survival was observed 
when compared with the normal population (6–8). Although 
obesity has metabolic dysregulations and predisposition for 
many diseases, some obese or over-weight populations 
remain metabolically normal which is called the ‘obesity 

paradox’(9). In patients with decreased muscle volume which 
was masked due to an increase in BMI, the ‘sarcopenic obesi-
ty’ term was defined (10). BMI category is not truly represent-
ing body composition and hard to use to determine the true 
muscle and fat quantity (11). 
Cachexia is reported to be associated with increased mortality 
and morbidity in cancer patients (12–14). The protein catabo-
lism which constitutes the main structure of the skeletal 
muscle emphasized for chronic conditions such as chronic 
obstructive disease and cancer (15–17).
On the other hand, low BMI may cover the low muscularity 
and increased adiposity in some patients. For these limitations 
of the BMI, the studies investigating the effect of body 
composition on prognosis are increasing in breast cancer 
(18–23).   
One of the features of malnutrition was described as sarcope-
nia, which was defined by decreased muscle mass and quality 
(24). 
Computed tomography (CT) is a frequent method to deter-
mine body composition precisely. Body composition assess-
ment with CT is a specific method for the calculation of 
muscle quality and adipose tissue (25). 
In this study, we try to evaluate the relationship between the 
sarcopenia and visceral adiposity with the clinical features 
and survival in women under 40 with breast cancer.

Patients & Methods
Study Participants
The archive records of patients between 2012 and 2019, 
diagnosed breast cancer at the Afyonkarahisar Health Scienc-
es University Oncology Department were retrospectively 
analyzed. The patients who are under forty were included in 
the study. The patient characteristics, pathologic subtype, 
estrogen receptor (ER), Human epidermal growth factor 
receptor-2 (HER-2) status, stage of the disease, treatment 
modalities, disease recurrence, and last control or death dates 
were recorded. The exclusion criteria were lack of adequate 
cancer diagnosis, CT images, and follow-up. 

Ethics
The study was approved by the ethics committee at Afyonkar-
ahisar Health Sciences University Faculty of Medicine and 
carried out by the Declaration of Helsinki principles and all 
applicable regulations . The decision number and date of the 
ethics committee were 2020/1-35 and 03.01.2020 respectively.

Statistical Analyze
The statistical analysis of the study performed with SPSS 
software (Statistical Package for
 the Social Sciences, version 22.0, SPSS Inc, Chicago, IL). 
Descriptive data are presented as either means or median for 
continuous variables, frequencies and percentages are report-
ed for categorical variables. ROC analysis will be performed 
to determine the optimal cut-off value. Pearson X2 test is used 
to assessing the associations in categorical variables. OS 
curves are estimated by the Kaplan-Meier product-limit 
method. Life tables were established to determine the propor-
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tional survival analysis. 
Body Composition Assessment and CT analyze
Axial CT images including all abdominal muscles (psoas, 
erector spinae, quadratus lumborum) external and internal 
oblique and rectus abdominis) total skeletal muscle area 
(SMA) was calculated. The total sarcopenia index (TSI) was 
calculated by dividing the square of the patient's height by the 
square meter (cm2/m2). Patients with a TSI lower than 38.9 
cm2/m2 for female patients were considered to have 
decreased skeletal muscle mass. (14) Also, axial CT images of 
the body fat subcutaneous adipose and visceral adipose tissue 
distribution (VAT, SAT) areas were calculated in cm2 using 
threshold values of -30 to -190 for adipose tissue. The total 
VAT cut-off value was calculated by ROC analysis and 
accepted as 134.3 cm2

Results
Eighty-four women were included in the study. Four patients’ 
body weight or height data cannot be established. The mean 
age of the participants was 34.9 years. The mean weight, 
height, and BMI were 69.45 kg, 1,59 meters, and 27.13 kg/m2 
respectively. The BMI was categorized according to the 
cut-off values below 18.5, 18.6-25, and above 25.1 kg/m2. 
The patient distribution due to the BMI cut-off values was 1, 
39, and 40 respectively. Most of the patients were normal or 
over-weighted. Invasive carcinoma NST was the dominant 
histological subtypes with 95% of the study population. Nine-
ty-five percent of the patients were a non-smoker. The distri-
bution of the patients due to stages 1 to 4 ordinally at the 
diagnosis was 27, 29,21, and 7 respectively. Eleven disease 
relapses were observed during follow-up which mostly 
occurred with bonny metastases. Most of the patients under-
going surgery with the nearly same frequency of both mastec-
tomy (MRM) and breast-conserving surgery (BCS) 
(MRM/BCS:40/38). (Table-1) The mean values of the total, 
subcutaneous, intramuscular, and visceral adipose tissue were 
381.03 cm2, 272.1 cm2, 19.4 cm2, and 87.08 cm2 respective-
ly. The mean psoas and total muscle area were 16.14 and 
113.3 cm2 respectively. 

When patients categorized according to the TSI, the count of 
the sarcopenic and non-sarcopenic patients was 11 and 68 
respectively. Although the median OS cannot be reached at 
the end of the follow-up period for both sarcopenic and 
non-sarcopenic patients, the difference between groups statis-
tically insignificant (p=0.12). The percentage of patients who 
were still alive 4th year was 87% and 97% favoring the 
non-sarcopenic group. The clinical factors smoking status, 
histologic subtype, ER status, HER-2 over-expression, type of 
the surgery, tumor size, metastatic disease at the diagnosis, 
and disease recurrence were not significant when the groups 
compared. Only the nodal status at the time of diagnosis was 
different between groups (p=0.03). 

When patients were categorized by BMI as normal and 
over-weight, the median OS was not significantly different, 
although the follow-up period was not sufficient for both 
groups. (p=0.07) The percentage of the patients were %92 and 
100% favoring the normal BMI group. The clinical factors 
among the over-weight and normal groups were similar. The 
clinical features according to BMI categories was shown in 
Table-2.  
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Although the median OS was not reached for both groups, the 
difference between low and high TVAT groups was statistical-
ly significant. (p=0.047) (Figure-1) The four, five- and 
six-years survival percentage of patients were 97% for the low 
TVAT group while the high VAT group had 87%, 78%, and 
64%, respectively. The clinical factors were similar between 
groups except for the type of surgery, which favored BCS 
among the low TVAT group. The TVAT remained to be an 
independent risk factor for OS with a borderline significance 
in multivariate analysis. (p=0.059) The OS difference 
between groups was disappeared when de novo metastatic 
patients excluded. (p=0.14)

Discussion
In our study, TVAT was confirmed to be a prognostic risk 
factor that reached statistical significance. Although the 
median OS was not reached in non-sarcopenic and sarcopenic 
patients, the non-sarcopenic patients had a trend to better OS. 
BMI status of the patients was not different in terms of OS, 
although a non-significant trend was favoring normal weighed 
patients. In patients younger than 40 years, TVAT may be a 
better prognostic factor than TSI due to healthy muscle struc-
ture. 
In chronic conditions, decreased muscle volume was shown to 
be related to poor prognosis rather than obesity and fat, 
especially in metabolic diseases. The role of the potential role 
of the muscle catabolism in disease physiopathology is still 
under investigation (26,27). Sarcopenia is a frequent phenom-
enon in cancer patients which is also related to poor survival 
(28–31).
The frequently studied parameter in breast cancer patients is 
body mass index (BMI), which is calculated as weight in 
kilograms divided by height in squared meters. In patients 
with class 2 or 3 obesity (BMI >35) survival was found to be 
worse control groups in a pooled analysis. The lower levels of 
obesity had conflicting results in several studies (32–34). 
The literature was evaluating sarcopenia and TVAT in breast 
cancer mainly composed of metastatic and adjuvant studies. 
Although multiple studies designed to evaluate the prognostic 
value of body composition in breast cancer, to our knowledge, 
our study is the first for young breast cancer patients. 
Bette et al. reported sarcopenia was a better prognostic indica-
tor than visceral adiposity. Low muscle volume is related to 
decreased survival and considered to be a better marker than 
BMI. Although this trial had the largest patient number, the 
age factor cut-off was determined as 55 years, which was 
inaccurate for young breast cancer. Also, the proportion of 
young breast cancers was not specified (35). Even though our 
study had a better cut-off value to determine young age for 
breast cancer patients, the optimal age is still unknown for 
age-related alteration for body composition. Stage, as well as 
age, maybe another cornerstone to evaluate the body composi-
tion which may be affected by disease burden.
Five studies only reported the prognostic effect of sarcopenia 
in breast cancer. Three studies were designed in a metastatic 
patient group while two studies were composed of non-meta-
static patients (18,20–23). Only one of these studies demon-
strated an increased risk of death in sarcopenic patients (22). 
In another study, which reported sarcopenia to have a relation 
with over-all mortality in non-metastatic breast cancer 
patients, had a small number of events and evaluated TSI after 
chemotherapy (23). Also, the composition of the muscle 
reported being an important factor in over-all mortality. Rier 
et al. found low muscle radiodensity was associated with 
increased overall mortality in the metastatic state (21). This 
finding was speculated to be related to inflammatory condi-
tions, and the immune system was supported by more trials 
(36–38).
One previous study reported a relationship between mortality 
and muscle density in metastatic patients in terms of very low 
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Table II The clinical features according to BMI categories.

Figure I The Kaplan-Meier curve of the TVAT group.

Beypinar I. et al



mean cut-off value when compared with non-metastatic 
patients (21,35). The difference was hypothesized for the 
accumulation of fat tissue among muscles with the increased 
stage and disease burden, which also explained the difference 
in the cut-off value of muscle density in these populations.
Our study had compatible results with earlier studies in terms 
of visceral adiposity. Three previous studies reported 
decreased distant disease-free and overall survival in locally 
advanced breast cancer in patients with high visceral adiposity 
(18,19,35). Even TVAT was found to be an independent risk 
factor in our study for young breast cancer patients, it may be 
more important in the de-novo metastatic population. The 
increased tumor burden might be effective in the alteration of 
body composition. Additional studies, specific to the de novo 
metastatic population may answer the question. 
Although other studies had young patient populations, our 
study specifically designed to investigate the body composi-
tion of young breast cancer to avoid the change in time via 
life-style changes and co-morbidities. The effect of muscle 
tissue on prognosis may be lesser important than adipose 
tissue in young breast cancers.  
 
Limitations  
The cross-sectional design of the study had limitations to 
evaluate patient characteristics. All CT or PET-CT images 
were gathered at the time of diagnosis, which may have a 
difference between de-novo metastatic and recurrent patients. 
Also, the small patient population does not allow subgroup 
analysis for recurrent or de-novo metastatic groups. Small 
numbers of recurrences do not allow disease-free survival 
analysis. The effect of lifestyle interventions, tolerance of 
adjuvant treatment, and toxicity profiles cannot be evaluated 
due to the retrospective design of the study. 

Conclusion
In this study, we demonstrate sarcopenia may be seen in 
patients with breast cancer under 40 years old, and it may not 
have a prognostic effect. The visceral abdominal fat tissue 
may have a greater effect on survival in breast cancer in the 
early period of life span. Although both muscle and fat tissue 
can be modifiable risk factors for breast cancer, more prospec-
tive studies observing the effect of body composition before 
and during breast cancer may determine the role of these 
parameters more accurately. 
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groups, the difference between low and high TVAT groups was statistically significant. In multi-
variate analysis, TVAT was found to be an independent risk factor.

Conclusion
In this study, we demonstrate sarcopenia may be seen in patients with breast cancer under 40 
years old, and it may not have a prognostic effect.
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