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Abstract

Background. Malignant soft tissue tumors are a heterogeneous group with variable prognosis and with a
tendency to recurrence and distant spread, mainly to the lungs. Also, obesity is a known risk factor for many
diseases and cancers and is currently a global problem. While the thigh is one of the main fat deposition areas, it
is one of the commonest sites for the incidence of soft tissue sarcoma. We tried to illustrate the impact of obesity
on the outcomes of thigh soft tissue sarcoma patients. Material and Methods. We retrospectively recruited
data of extremity sarcomas treated at our hospital from January 2008 to January 2020. The epidemiological
and clinical data of all the included patients was analyzed, then the surgical and oncological outcomes between
obese and non-obese patients were compared (defining obesity as BMI more than 30). We hypothesized
that fat deposition in the thigh in obese patients may delay the diagnosis of soft tissue sarcoma, lead to the
discovery of the masses at a larger size and stage, and hence may affect the disease-free survival and the
overall survival. Results. Obese patients had significantly larger size tumors (median: 14.7 vs 9.9 cm) and
as such significantly higher T stage. Another significant finding was that the mean diameter of liposarcoma
tumours was 15.1 cm, while that of non-liposarcomas was 11.3 cm (p-value=0.023). Also, although they did
not have a higher prevalence of distant metastasis at initial diagnosis, their metastasis tends to be isolated
in the lung. Postoperative complications occurred more frequently in obese patients in comparison to non-
obese patients (p-value=0.025). Neither overall nor disease-free survivals were different among both groups,
although obese patients tend to have shorter DFS. Conclusion. Obesity added complexity to the diagnosis
and treatment of extremity sarcoma, but seems not to affect survival.
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AHHOTauuA

AKTYanbHOCTb. 3110Ka4e€CTBEHHbIE OMYXONN MATKUX TKaHEN SABMSOTCS reTeporeHHoN rpynnoi onyxosen ¢
pasnyHbIM NMPOrHO30M M TEHAEHLMEN K YacTOMy PeLuaNBMPOBAHMI0 U OTAANEHHOMY MeTacTa3MpoBaHuIo,
NpenMyLLIeCTBEHHO B nerkue. OxupeHue NpeacTasnseT cobon rnobanbHyo NpotrnemMy, ABMNASACL U3BECTHBLIM
(hakTOpOM pucka MHOMMX 3aborieBaHUi, B TOM YUCIE 3roKayecTBEHHbIX HOBoobopasoBaHuii. XoTa 6eapo
npencrtaensieT coboi oaHy 13 OCHOBHbLIX 0BMacTel OTMOXEHUS Xupa, OHO ABNAETCS oaHUM U3 Hanbornee
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YacTbIX 30H BO3HUKHOBEHUS CapKOMbl MATKMX TKaHel. Mbl npoaHanmavpoBanu BIUSHUE OXUPEHUS Ha UC-
X0[bl Ne4YeHns y MauneHTOB C capkomow Msrkmx TkaHen (CMT) 6eapa. MaTepuan v metoasl. [peacraeneH
PETPOCNEKTVBHBIV aHanm3 pesynbsTaToB fevyeHns 6oMbHbIX C CapKoMaMn KOHEYHOCTEN 3a Nepuog ¢ SHBaps
2008 r. no aHBapb 2020 r. Mi3y4eHbl anMaeMnonornyeckne u KIMHUYECKne AaHHble, a Takke XMpypruyeckme
N OHKOIOrnyeckue pesynsrathl nedeHms donbHbix CMT 6egpa ¢ oxuperHvem (MMT 6onee 30) 1 6e3 Hero.
Mbl MpeanonoXunu, 4To OTIIOXEHNE xupa B obrnacT 6eapa y nauMeHToB C OXKMPEHNEM MOXET 3aTpyAHUTb
anarHoctuky CMT v npyBecCTU K BbISIBMNEHMIO onyxonen 6onbLliero pasmepa u ctaguv, 4To MOXeT NOBNUSTh
Ha 6e3peunarBHYIO BbXMBAEMOCTb 1 00LLYI0 BbbkMBaeMOCTb. Pe3ynbTathl. [1aumeHTsl ¢ OXnpeHvem nme-
nn onyxonu 3HaYMmo Oonbliero pasmepa (MmegnaHa — 14,7 npotme 9,9 cM) 1 Gonee BbICOKYtO cTaauto T.
CpenHun gnameTtp HOBOOGpa3oBaHMIM Npu Nunocapkomax coctaensn 15,1 cm, Npy onyxonsix MHOro rmcToTu-
na— 11,3 cm (p=0,023). Yawe Bcero Habnogan1cb oTaaneHHble MeTacTasbl B NErkMx, OOHaKO UX YactoTa B
CpaBHMBaeMbIX rpynnax 3Ha4Mmo He pasnuyanacsk. [locneonepaunoHHbIe OCNIOXKHEHUS Yalle BO3HMKanm y
nauuneHToB ¢ oxupeHuem (p=0,025). Obwas n 6e3peunameHas BebkuBaemocTb (BPB) He otnnyanvck mexay
rpynnamMm, XoTs NauneHTbl C OXKUPEHNEM, Kak npaBuio, nMetoT meHblyto BPB. 3akntouyeHune. OxunpeHne
YCINOXHAMNO ONArHOCTUKY M NIeYeHne CapkoM KOHEYHOCTEW, HO, NMO-BUOANMOMY, OHO HE OKa3blBaro BINSAUHUSA

Ha nokKkasaTtesn BbXKMBaeMOCTU.

KnioueBble cnoBa: OonyXonu MArknux TKaHewn, onyxonu KOHEYHOCTeN, OXuUupeHue, otaaneHHas

BbDKMBAEeMOCTb.

Introduction

Soft tissue sarcomas (STS) are rare neoplasms of
mesenchymal origin that can occur at any anatomical
site, but the most common sites are the extremities. STS
are highly aggressive with a high risk of developing
distant metastasis, and their management should be
carried out on a multidisciplinary basis in specialized
centers. The best management scenario includes wide
local excision of the primary with maximal functional
preservation of the limb, in addition to perioperative
radiotherapy and/or chemotherapy in indicated cases
[1-3]. Early diagnosis of extremity STS is crucial for
the success of the treatment plan [4].

Meanwhile, obesity is an expanding epidemic
that has a negative impact on cancer patients leading
to increased incidence of some cancers and poorer
treatment outcomes. While the thigh is one of the main
fat deposition areas, it is one of the commonest sites
for the incidence of soft tissue sarcoma [5, 6].

We hypothesized that fat deposition in the thigh in
obese patients may delay the diagnosis of soft tissue
sarcoma, lead to the discovery of the masses at a larger
size and stage, and hence may affect the disease-free
survival and the overall survival.

Material and Methods

This is a retrospective study, where the institutional
registry at our Center, was thoroughly revised for thigh
soft tissue sarcoma cases that attended the hospital
from January 2008 to January 2020.

The inclusion criteria were 1) Pathological proven
soft tissue sarcoma. 2) The thigh was the primary
site. 3) BMI was recorded. Patients were excluded if
pathology is uncertain or insufficient data were found
on the registration system.

We analyzed the epidemiological and clinical data
of all the included patients, then we compared the
surgical and oncological outcomes between obese
and non-obese patients (defining obesity as BMI more
than 30)
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The data of these patients were analyzed using SPSS
version 22 (Inc, Chicago, IL). Continuous variables are
presented as mean and standard deviation. Categorical
variables are presented as proportions. Categorical
variables among both groups were compared using
the chi-square test and Fischer’s exact test if sum less
than 5; however, continuous parametric variables
were compared using an independent student t-test.
Survival analysis was done using a Kaplan Meier
curve and significance determined by a log-rank test.
P-value<0,05 was considered significant.

We conducted this study in compliance with the
principles of the Declaration of Helsinki.

Results

Out of the total number of sarcoma patients treated
in our center (more than 330), the study included
41 patients diagnosed with thigh sarcoma. Females
were dominating (24: 17). The mean age at diagnosis
was 47.7 years, while the mean BMI was 32.1. The
most common pathological subtype was liposarcoma
followed by synovial sarcoma.

Eleven patients were initially treated by systemic
therapy. Bearing in mind that 8 of them were
metastatic as such receiving on palliative bases, the
neoadjuvant therapy was infrequently used (3 patients
only). Moreover, the therapy used was dominantly
chemotherapy only, except in 1 patient where
combined chemoradiotherapy was given.

All operated cases even those with clinically
positive nodes turned node negative in the final paraffin
sections.

After a median follow-up for 13 months (0-47),
recurrence was infrequent (3 cases) and all recurrences
were combined local and distant, affecting the lungs in
all cases, in addition to non-regional nodes in 2 cases.
The clinical and pathological data of the included
patients were summarized in Table 1.

The body mass index showed a linear correlation to
the tumor size (Pearson correlation coefficient=0.691,
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Table 1/Tabnuua 1
The clinical and pathological data of the included patients

KnuHunyeckune n natonornyeckme AaHHble NaUuneHTOB

Parameter/ITapamerp Value/3nauenne
Age, years/Bospacr, ier 47,7+ 19,1
BMI/Huaekc maccel Teaa 32,1 £8.,0

Gender/Tlox Male/Mysxckoit 17 (41,5 %)
Female/XKenckuit 24 (58,5 %)
Liposarcoma/JIumnocapkoma 15 (36,6 %)
Synovial sarcoma/CrHOBHaIbHAsE capKoMa 11 (26,8 %)
Pleomorphic sarcoma/ITneomopdunast capkoma 4 (9,8 %)
Leiomyosarcoma/Jleitomrocapkoma 4 (9,8 %)
Rhabdomyosarcoma/Pabzomuocapkoma 2 (4,9 %)
Histopathologic type/ Spindle cell sarcoma/BepeTenokneTouHas capkoma 2 (4,9 %)
lucrorun Epithelioid sarcoma/ DnnTennonnHas capkoma 12,4 %)
Malignant peripheral nerve sheath/
310Ka9eCTBEHHAS OITyXO0JIb 000JI0UCK MepH(EepHISCKOro 1(2,4 %)
HepBa
Peripheral neuroectodermal tumour/ o
IMepudepuueckas HelPOIKTOIEPMATBHAS OITYXO0JTh 124%)
T1 2 (4,9 %)
T stage/T cramus 12 1434,1 %)
T3 13 (31,7 %)
T4 12 (29,3 %)
Clinical N stage/ NO 33 (80,5 %)
Knunnueckast N cranus N1 8 (19,5 %)

Pathologic N stage/ypN cramus

All operated were node-negative/
Bce onepupoBanubie N-HeraTuBHbI

MO 33 (80,5 %)
Ml 8 (19,5 %)
Isolated lung metastasis/MeTacTasbl B JierKue 4 (50,0 %)*
M stage/ Lung & non-regional nodes/

2 (25,0 %)*

M cramus MertacTasbl B JIETKHE U HEPETHOHAPHBIE JIUM(OY3ITbI
Lung & liver metastasis/MeTacTa3sl B JIeTKHE U TICYCHB 1 (12,5 %)*
Lung & brain metastasis/ 5 1 (12,5 %)*

MCTaCTaSbI B JICTKHEC U I'OJIOBHOU MO3I'

No/Her 30 (73,2 %)
Primary therapy/ Yes/[la 11 (26,8 %)

Hpe;[onepam/IOHHasI TCparus

Chemotherapy alone/Xumuoreparus

10 (90,9 %)*

Chemoradiotherapy/Xumnonydesas Tepanus 19,1 %)*

No/Her 8 (19,5 %)

Surgery/ WLE 29 (70,7 %)
Onepauus WLE & lymph node dissection/WLE u mumdonnccexius 3 (7,3 %)
Above-knee amputation/AmiyTanus BbIIIe KoJIeHa 12,4 %)

Complications**/ No/Her 15 (36,6 %)

OcnoxueHusT** Yes/]la 14 (34,1 %)
No/Het 7 (17,1 %)

Adjuvant therapy/ Yes/]la 26 (63,4 %)

AnproBaHTHas Teparus

Recurrence in operated
patients/

PenmauBel nmocie oneparuii

Radiotherapy/JIyuesas Tepanus
Chemoradiotherapy/XumMnoinydeBast Tepanus
No/Her

Yes//la

Notes: * — valid percent; ** — available registered data.

TIpumeuanus: * — J0IT CTHUMBIH 1] OIICHT, Hok JIOCTYITHBIC 3apErUCTPUPOBAHHBIC JTAHHBIC.
5
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18 (69,2 %)*
8 (30,8 %)*
28 (63,3 %)

3(7,3 %)
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Fig.1. Scatter graph showing the correlation between BMI and
tumor size
Puc. 1. Anarpamma paccesiHusi, NokasbiBatoLLast KOppenaumo
mexay UMT n pasmepom onyxonu

p-value<0.001) (fig. 1). Obese patients had significantly
larger size tumors (mean 14.7 vs 9.9 cm, p-value=0.002)
and as such significantly higher T stage (11 patients
diagnosed with T4 tumors vs only one patient in
the non-obese group) according to AJCC 8% edition
(p-value=0.035). Also, although they did not have
a higher prevalence of distant metastasis at initial
diagnosis, their metastasis tends to be isolated in
the lung. Another significant finding was that the
mean diameter of liposarcoma tumours was 15.1 cm,
while that of non-liposarcomas was 11.3 cm
(p-value=0.023).

In addition, postoperative complications occurred
more frequently in obese patients in comparison to
non-obese patients (p-value=0.025). The commonest
complication in obese patients was wound dehiscence
followed by seroma. Complications were mostly
Clavien-Dindo (CD) 3 and 4, however; there was no
significant difference either in type or CD grade of
complications between the two groups. Neither overall
nor disease-free survivals were different among both
groups, although obese patients tend to have shorter
DFS (fig. 2, 3). The comparison between the group
of obese and non-obese patients is summarized in
Table 2.

Discussion

Soft tissue sarcoma is a rare category of neoplasms
that accounts for about 1 % of adult malignant
tumors. It occurs mainly in the extremities, trunk,
and retroperitoneum. STS family includes many
pathological subtypes exhibiting various clinical
presentations and necessitating different approaches for
management putting into consideration the molecular
and histological characteristics, clinical presentation,
staging, and other patient-related factors. Management
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Fig. 2. Kaplan—Meier curve comparing overall survival between
obese and non-obese patients
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Fig. 3. Kaplan—Meier curve comparing disease-free survival
between obese and non-obese patients
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Table2/Tabnuua 2

The comparison between the group of obese and non-obese patients
CpaBHeHue Mexay rpynnamu nauMeHTOB C OXUPeHUeM 1 6e3 OXXUpeHus

Obese/Oxupenne Control/KonTtpons  Significance/

LUy (n=24) (n=17) 3HAYMMOCTh
Age mean, years/CpeqHuii BO3pacT, JeT 52,0 £16,5 41,6 £21,3 0,086
Male/Mysxckoit 7 (29,2 %) 10 (58,8 %)
Gender/Ton Female/Kenckuii 17 (70,8 %) 7 (41,2 %) 0,12
Histopathologic type/ Liposarcoma/ JInnocapkoma 11 (45,8 %) 4 (23,5 %) 0.19
I'mcrotun Others/[Ipyrue 13 (54,2 %) 13 (76,5 %) ’
Tumour size mean, cms/CpeHui pa3mMep OIyX0JHd, CM 14,7+54 99+3,0 0,002
T1 1 (4,1 %) 1(5,9 %)
T stage/ T2 5 (20,8 %) 9 (52,9 %) 0.035
T cramus T3 7 (29,2 %) 6 (35,3 %) ’
T4 11 (45,8 %) 1(5,9 %)
N stage/ NO 18 (75 %) 15 (88,2 %) 0.43
N crapus N1 6 (25 %) 2 (11,8 %) ’
MO 18 (75,0 %) 15 (88,2 %) 0.43
Ml 6 (25 %) 2 (11,8 %) ’
Lung metastasis/MeTtacTassl B JIeTKHe 4 (66,7 %) -
M stage/ Lung & non-regional nodes/MeTtacta3ssl B Jerkue 2333 %) 3
M craus u HepeFI/IOHa.prIC J'll/lM(bO'y?;J'[I:l
Lung & liver metastasis/ 3 1(50.0 %) 0,46
Meracrasbl B JIETKUE U [ICYEHD
Lung & brain metastasis/ 5 B 1 (50,0 %)
Meracrasbl B JIETKHE U TOJOBHOW MO3T
Primary therapy/ No/Her 15 (62,5 %) 15 (88,5 %)
IIpenonepannonnas 0,085
Tepanus Yes//la 9 (37,5 %) 2 (11,8 %)
‘ No/Her 6 (25,0 %) 2(11,8 %)
Surgical treatment/ WLE 15 (62,5 %) 14 (82,3 %)
Xupypruueckoe
euCHIME WLE & LND/WLE u mumdonuccekims 2 (8,4 %) 1 (5,9 %) 0,52
AKA/AMmytanus BeIlIe KoJlieHa 1 (4,1 %) =
Adjuvant therapy/ No/Her 7(30,4 %) 4 (21,7 %) 1
AZbIOBaHTHAS TEpATTHs Yes/Jla 16 (69,6 %) 11 (73,3 %)
No/Her 51,3 %) 10 (76,9 %) 0.025
Postoperative Yes//la 11 (68,7 %) 3(23,1%) '
complications/ Seroma/Cepoma 3(27,3 %) 2 (66,7 %)
IocneomneparuoHmbie Bleeding/ KpoBoteueHnwne 19,1 %) - 0.62
OCJIOXKHCHHA Wound dehiscence/PacxoxieHue pabl 6 (54,5 %) 1(33,3 %) ’
Infection/Mudexuns 19,1 %) -
Clavein—Dindo score of I 1 -
complications/ II 4 2 0.77
CTeneHp TSKECTH MO 111 5 1 ’
Clavein—Dindo v 1 1
Recurrence/ No/Her 14 (87,5 %) 14 (93,3 %) 1
Penynus Yes/[la 2 (12,5 %) 1 (6,7 %)
Overall survival/O01ast BEDKMBAEMOCTh NA NA 0,16
Disease free survival mean/be3pennarBHas BEDKHBAEMOCTh 18,6 months/Mec 37,1 months/mec 0,096

of STS is preferably carried out on a multidisciplinary
basis in specialized centers [7, 8].

Nearly, 40-60 % of STS occur in the extremities.
80 % of extremity STS occur in the lower limb. The most
common pathological subtypes are undifferentiated
pleomorphic sarcoma, leiomyosarcoma, liposarcoma,
angiosarcoma, epithelioid sarcoma, and synovial

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2022; 21(1): 91-98

sarcoma. The pathological subtype is considered an
important prognostic factor in addition to the tumor
grade and size. Old patient’s age, margin status, and
the deep location of the tumor affect prognosis as well
[3, 7, 9—11]. The most common pathological subtype
in our group was liposarcoma followed by synovial
sarcoma.
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Management of extremity STS is built on MDT
decision. The cornerstone for management in non-
metastatic cases is a wide-margin oncologic resection
that preserves the limb function. Amputation is
reserved for non-candidates for limb-sparing surgery
after neoadjuvant therapy or for local recurrent
selected cases. Preoperative or postoperative radiation
is recommended in stages I, [IIA & I1IB. Neoadjuvant
and adjuvant chemotherapy is not the standard of care,
but it can be considered in selected cases. Isolated
limb perfusion/infusion may have a role in locally
advanced non-metastatic tumors [7-10, 12—-15].
Upfront surgery with wide margins following a limb
preserving strategy was the most common intervention
performed in our patients’ group.

Extremity soft tissue sarcoma usually presents as a
painless mass with a slow rate of growth. The gradual
size progression is the single most important warning
sign. Large size more than 5 centimeters, pain, being
deep to the deep fascia, and recurrence after resection
are important alarms as well [9, 16]. In our research,
we hypothesized that obesity may hinder palpation of
the mass and may delay the discovery of deep masses
leading to the presentation of the disease at a more
advanced stage the body fat deposition may mask the
discovery of the swelling [11].

Obesity is a major health problem with increasing
incidence worldwide. It affects -along with overweight-
more than one-third of the world population. Obesity
is considered the second leading cause of preventable
death in the United States after cigarette smoking.
This increasing incidence led to considering obesity
as an “epidemic” disease which led to many health
and economic challenges. Obesity increases the risk
of chronic disease incidence and morbidities such as
diabetes mellitus, depression, cardiovascular diseases,
shortened life expectancy, and mortality. It is linked
also to increased incidence of some cancers as well as
cancer-related complications. Body mass index (BMI)
is used as an acceptable index to define obesity which
starts from a BMI of more than 30 [17-21]. In our
locality, the prevalence of obesity reaches up to 46 %
in females and 22 % in males [22].

The thigh is considered one of the body fat stores
which include the abdominal and the subscapular areas
as well [6]. We supposed that being a fat store, the fat
deposition in the thigh may hinder the discovery of
small-sized soft tissue masses leading to a delayed
discovery of soft tissue sarcoma. That was clear as
regards the size of tumors at the initial discovery
in obese versus non-obese patients. Obese patients

JIUTEPATY PA/REFERENCES

1. Hasley 1., Gao Y., Blevins A.E., Miller B.J. The Significance of a
«Close» Margin in Extremity Sarcoma: A Systematic Review. lowa Orthop
3. 2018; 38: 123-30.

2.Jacobs A.J., Michels R., Stein J., Levin A.S. Improvement in Overall
Survival from Extremity Soft Tissue Sarcoma over Twenty Years. Sarcoma.
2015; 2015: 279601. doi: 10.1155/2015/279601.

3. Atean I, Pointreau Y., Rosset P, Garaud P,, De-Pinieux G., Calais G.

Prognostic factors of extremity soft tissue sarcoma in adults. A single
institutional analysis. Cancer/Radiothérapie. 2012; 16(8): 661-6.

96

present with larger-sized tumors and a higher T stage.
Also, the larger diameter of liposarcoma tumours VS.
non-liposarcomatous tumours can share in explanation
of the greater size of the tumors in the obese group
being more of the lipocyte originating sarcoma type.

Obesity has been related to poorer outcomes in
patients with extremity soft tissue sarcoma as STS in
obese patients is associated with larger tumor sizes,
increased surgical complexity, and complications
[10]. It has been reported to increase the incidence of
STS as well [23, 24]. Despite the effect on incidence,
Alamanda and his colleagues reported that there was
no negative impact on survival for obese patients with
extremity soft tissue sarcoma [5]. The same results
were confirmed by Houdek et al. and Montgomery et
al., who reported that obesity does not have a negative
impact on functional and oncological outcomes, but
they reported an increased incidence of postoperative
infection and wound complications in morbidly obese
patients necessitating re-admission to the operative
theater with the possibility of increased perioperative
morbidity and even mortality [11, 24]. In our study,
obesity did not affect overall survival or disease-free
survival. Yet, obese patients tend to have shorter
disease-free survival and coping with published
literature — a higher incidence of postoperative
complications.

Our study has limitations; being retrospective, the
relatively low number of patients, the non-uniform
treatment protocols over the years, and the absence of
the measurement of thigh circumference.

Conclusion

Obese patients with thigh soft tissue sarcoma
present with larger-sized tumors, a significantly higher
T stage, a tendency for isolated lung metastasis, and
a higher rate of perioperative complications. Overall
survival and disease-free survival are not affected by
BMI, although obese patients tend to have shorter
disease-free survival.
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