ORIGINAL PAPER

Primary pulmonary sarcoma - treatment outcomes
depending on the different types of radical operation

Janusz Gotota!, Karolina Osowiecka?, Tadeusz Ortowski3

IThoracic Surgery Clinical Ward, Municipal Polyclinic Hospital, Olsztyn, Poland

DOI: https://doi.org/10.5114/kitp.2019.83938

2Depatment of Public Ward, University of Warmia and Mazury, Olsztyn, Poland
3Department of Surgery, Institute of Lung Diseases and Tuberculosis, Warsaw, Poland

Kardiochirurgia i Torakochirurgia Polska 2019; 16 (1): 1-6

Abstract

Introduction: Primary pulmonary sarcomas (PPS) are rare types
of non-epithelial malignant tumors of the lungs (0.013-1.1% of
all malignant lung tumors). The PPS can originate from mes-
enchymal elements of the bronchial wall, vessels or pulmonary
stroma. Since the introduction of immunohistochemical and
molecular diagnosis, a significant improvement in description
and classification of sarcomas has been achieved. Nonethe-
less, sarcomas still remain a diagnostic and clinical problem.
Aim: To estimate factors which could have an influence on the
overall survival (OS) and progression-free survival (PFS) of dif-
ferent types of radical operations (R) for PPS.

Material and methods: Fourteen patients who underwent sur-
gical radical treatment between 1994 and 2009 with a final
diagnosis of PPS were analyzed.

Results: A group of 14 patients, treated with R, operations
(pneumonectomies, lobectomies, non-anatomical resections),
were included in the analysis. Median OS of patients under-
going R, operations was respectively: for pneumonectomy
7 months, lobectomy 20 months, non-anatomic resections
213 months. Patients subjected to non-anatomical resections
had better prognosis than the others treated radically (p < 0.05);
however, this group of patients had the most local recurrences
(3 patients — 50%). Statistical analysis did not show the influ-
ence of prognostic factors characteristic of PPS and soft tissue
sarcoma (STS) on OS in the types of surgery performed.
Conclusions: There are no unambiguous factors affecting OS
and PFS of patients who have undergone anatomical and non-
anatomical resections. A large number of local recurrences in
non-anatomical operations may indicate that PPS spread like
lung cancer.

Key words: primary pulmonary sarcomas, non-anatomical re-
section, overall survival.

Streszczenie

Wprowadzenie: Pierwotne miesaki ptuca (PMP) to rzadkie
typy nienabtonkowych nowotworéw ztosliwych ptuc (0,013-
1,1% wszystkich nowotworéw ztosliwych ptuc). Moga pocho-
dzi¢ z mezenchymalnych elementéw Sciany oskrzeli, naczyn
lub zrebu ptucnego. Od czasu postepu w diagnostyce immuno-
histochemicznej i molekularnej uzyskano znaczng poprawe
w opisie i klasyfikacji miesakéw. Nadal jednak stanowig one
trudne wyzwanie diagnostyczne i kliniczne.

Cel pracy: Okreslenie czynnikéw, ktére wptywajg na przezycie
catkowite (OS) pacjentéw poddanych réznym typom operacji
radykalnych (R,) w PMP.

Materiat i metody: Analiza objeto 14 pacjentéw leczonych
radykalnie w latach 1994-2009 z powodu PMP ustalonego
w ostatecznym rozpoznaniu.

Wyniki: W grupie 14 pacjentéw wykonano operacje z mar-
ginesem wolnym od choroby (R,). Byty to pneumonektomie,
lobektomie, resekcje nieanatomiczne. Mediana OS chorych
poddanych R, wyniosta odpowiednio: dla pneumonektomii
— 7 miesiecy, lobektomii — 20 miesiecy, resekcji nieanato-
micznych — 213 miesiecy. Pacjenci poddani resekcjom nieana-
tomicznym rokowali lepiej niz pozostali leczeni radykalnie,
jednak w tej grupie pacjentéw byto najwiecej wznéw miejsco-
wych (3 pacjentéw, 50%). Analiza statystyczna nie wykazata
wptywu czynnikéw prognostycznych charakterystycznych dla
PMP i miesakéw tkanek miekkich (MTM) na OS w przeprowa-
dzonych typach operacji.

Whnioski: Nie zostaty okreslone jednoznaczne czynniki, ktore
wptywajg na OS pacjentéw poddanych resekcjom anatomicz-
nym i nieanatomicznym. Duzy odsetek wznéw miejscowych
w operacjach nieanatomicznych moze $wiadczy¢, ze PMP sze-
rza sie podobnie jak rak ptuca.

Stowa kluczowe: pierwotne miesaki ptuca, resekcja nieanato-
miczna, catkowite przezycie.
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Introduction

Primary pulmonary sarcomas (PPS) are a diverse group
of rare non-epithelial malignant tumors that develop from
mesenchymal tissue of the lung, so originate from mesen-
chymal elements of the bronchial wall, vessels or pulmo-
nary stroma. Lung sarcomas constitute only 0.013% to 1.1%
of all malignant lung tumors [1-6]. In treatment of these
cancers, the best results are achieved in radical surgical
treatment. Confirmed prognostic factors in sarcomas are:
size of primary tumor, histological type, histological grade
(G), grade TNM of lung cancer, and surgical margin (R)
[1-6]. None of the published analyses indicates which fac-
tors may affect the survival after surgery, depending on the
different types of radical operations (R) for PPS.

Aim
The aim of the study was to estimate factors which

could influence overall survival and progression-free sur-
vival of different types of R, resection in PPS.

Material and methods
Materials

Fourteen patients with PPS treated with radical surgery
(Ry) at the Surgical Clinic of the Institute of Tuberculosis
and Lung Diseases in Warsaw (IGiChP) between January
1994 and December 2009 (16 years) were included in this
study. The analysis included all patients who were operated
on for the first time between January 1994 and 16 October
2016. Patients were not treated with induction or neoadju-
vant therapy. In case of recurrence patients were treated in
the Maria Sklodowska-Curie Institute of Oncology in War-
saw (CO-I). The time of patients’ observation ranged from
1 to 213 months (median time: 23 months). Patients with
lesions in lungs which were metastases from other loca-
tions and patients with metastases in other organs identi-
fied at baseline were excluded from the analysis.

Methods

The analysis included an interview, a physical examina-
tion, the results of laboratory tests, results of diagnostic
imaging as X-ray (RTG), ultrasonography (USG), comput-
ed tomography (CT), magnetic resonance imaging (MRI),
bronchofiberoscopy (FOB), scope of surgical treatment,
histopathological diagnosis, adjuvant therapy and clinical
observations. Histopathological analysis was carried out
at the Department of Pathomorphology of the IGiChP and
Pathology of the CO-I Department. Surgical specimens were
assessed using hematoxylin and eosin (H + E) staining,
supplemented by immunohistochemical reactions. Grade of
malignancy was determined in accordance with the 3™ edi-
tion of the WHO classification of soft tissue sarcoma (STS)
and the 7t edition of the TNM classification of lung cancer.

Statistical analysis

Overall survival (OS) and progression-free survival (PFS)
were estimated using the Kaplan-Meier method, and the

statistical significance of the differences between curves
was assessed using the log-rank test. In order to examine
the differences between individual prognostic factors, de-
pending on the applied resection technique, the %2 test and
the Fisher test (for qualitative variables) and the Kruskal-
Wallis test (for quantitative variables) were used. For sta-
tistical significance p-value < 0.05 was applied. Statistical
analysis was performed using the Statistica program (ver-
sion 13) (StatSoft, Poland) (Table I).

Results

The study included 22 patients in the span of 16 years
(from 1994 to 2009) who were diagnosed with primary pul-
monary sarcoma (PPS) in the final histopathological diag-
nosis. The analyzed group of 22 [7] patients with PPS was
0.089% of the group of all operated patients and 0.506%
of patients operated on because of lung cancer. In 8 out
of 22 patients (36%, n = 22) locally advanced, inoperable
form was primarily identified. In 2 (9%) of these patients
treatment was limited to insertion of a bronchial stent.
Resections (R,) were carried out in 14 (63.6%) patients.
Resections included pneumonectomy in 4 (18%) patients,
lobectomy in 4 (18%) patients — in 1 (4.5%) of these pa-
tients expanded by resection of the atrium and in 6 (27%)
patients non-anatomical resection (6 patients, 42%)
— 5 wedge resections and in one case tumor excision.

Patients treated radically were within the age range 28—
70 years (mean: 49.7 £12.2). This group consisted of 6 (43%)
men and 8 (57%) women. The size of the tumor was 1-22 cm
(7.5 £6.3). Seven histological types were determined: malig-
nant fibrous histiocytoma (MFH) (3 patients, 21%), leiomyo-
sarcoma (3 patients, 21%), peripheral primitive neuroecto-
dermal tumor (PNET) (2 patients, 14%), synovial sarcoma
(2 patients, 14%) and single cases of liposarcoma, malig-
nant peripheral nerve sheath tumor (MPNST), hemangio-
pericytoma, and hemangioepitheliocytoma. The stage of
disease according to the 3 edition of the STS classifica-
tion was IA-IIl, and according to the 7th edition of TNM lung
tumor classification was TINO-T4NO. The degree of histo-
logical malignancy was G1-3. Forced expiratory volume in
1second (FEV,) and vital capacity (VC) was 50~70%. FEV,/VC
was 60-102 (mean: 87.3 +13.9).

Median overall survival (OS) of patients treated with R
resections was 27 months, in the case of anatomical resec-
tions 43 months and in the case of non-anatomical resec-
tions 213 months. Five-year OS of patients treated with R,
resections was 43%, anatomical resections was 12% and
non-anatomical resections was 83% (p = 0.004) (Fig. 1).

Median overall survival of patients treated with pneu-
monectomy was 7 months, for lobectomy 20 months, for
non-anatomical resections 213 months. Significantly bet-
ter 5-year overall survival of patients treated with non-
anatomical resections was observed in comparison with
patients treated with lobectomy (respectively 83% vs. 25%;
p = 0.03) and pneumonectomy (p = 0.014). None of the
patients who underwent pneumonectomy and lobectomy
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and VC 70-100% were noted in respectively 50% and 75%
of patients treated with pneumonectomy. All patients had
endobronchial lesions observed in FOB.

In the case of lobectomy and non-anatomical resection,
most patients were women, with tumor size <5 cm (medi-
an: 4.5 cm and 3.5 ¢cm for respectively lobectomy and non-
anatomical resection) and had a lower stage of disease ac-
cording to the TNM STS classification in comparison with
pneumonectomy group. Patients treated with lobectomy
were 40-60 years (median: 52). All of them had the dura-
tion of symptoms shorter than 3 months. In 1 case there
was progression observed in the form of local recurrence
and metastases to the second lung and adrenal gland.
FEV, and VC 70-100% was noted in respectively 3 and
4 patients treated with lobectomy. Three (75%) patients
had endobronchial lesions observed in FOB. Patients treat-
ed with non-anatomical resection were at the age of 28-64
years (median: 54). None of the patients had hemoptysis
symptoms. Half of the patients had progression in the form
of local recurrence. FEV, and VC > 70% was noted in 83% of
patients. In FOB there was no bronchial pathology.

There was no statistically significant difference in PFS be-
tween anatomical and non-anatomical resection (p = 0.34).
Progression-free survival of patients treated with non-ana-
tomical resection did not significantly differ in comparison
with patients treated with lobectomy (p = 0.91) and pneu-
monectomy (p = 0.20). There was no statistically signifi-
cant influence of prognostic factors characteristic of PPS
and soft tissue sarcoma (STS) on OS and PFS due to type of
surgery (pneumonectomy, lobectomy and non-anatomical
resection) (p > 0.05).

Due to the small analyzed group the statistical analysis
was limited.

Discussion

Primary pulmonary sarcomas are a diverse group of rare
non-epithelial malignant lung tumors in which it is hard to
identify lung sarcoma based on either small biopsy sam-
ples from bronchoscopy, core or fine needle aspiration or
even intraoperative investigation. The standard strategy of
treatment in this type of tumor is similar to lung cancer.
Lobectomy and pneumonectomy are still a gold standard
in surgical treatment of PPS [1-6]. The medical literature is
usually limited to reports based on single cases but analy-
ses concerning larger group (i.e. 18-24 patients) have usu-
ally focused on the 5-year OS rate and prognostic factors
related to it [1-6]. These analyses showed factors affecting
5-year OS of patients treated with surgery of PPS such as
gender, radicalism of resection, size of tumor, degree of his-
tological malignancy and TNM stage lung cancer.

Overall survival of patients who underwent radical
treatment is better [1-6], but these studies do not show
OS- and PFS-influencing factors that were dependent on
the extent of the surgical treatment.

In our study OS of patients depended on the range
of surgical treatment. Although statistical analysis of the
studied group of patients treated with RO resection did not

show the relations between OS, PFS and prognostic fac-
tors, there were noted similar correlations as in our previ-
ous analysis of 22 patients treated with surgical treatment
[7]. Patients who underwent non-anatomical resection had
a better prognosis. Median survival of these patients was
213 months, while in other cases it was only 12 months
(p = 0.0001). Five-year survival in patients treated with
non-anatomical resection was 83% vs. 6% for other proce-
dures, and 10-year survival was 67% in patients with non-
anatomical resection.

This sort of surgery was performed mainly in patients
with small peripheral tumors. The median value of the big-
gest dimension in this subgroup was 3.5 cm, in one case
reaching a maximum of 19 cm. In this subgroup of patients
the diagnosis was not established before surgical treat-
ment. Intraoperative examination did not deliver a diagno-
sis of sarcoma, either, and examination of postoperative
specimens indicated radical surgery. In this subgroup none
of the patients reported hemoptysis, and most of them
were women (83%). In multifactorial analysis the risk of
death in women was nearly 7 times lower than in men with
diagnosed PPS [7]. Disease recurrence after non-anatom-
ical resection manifested exclusively as local recurrence,
and was diagnosed late; median PFS was 36 months vs.
12 months in anatomical procedures. All cases of local re-
currence after non-anatomical resection were treated with
surgery. The analysis conducted by Janssen et al. did not
investigate the link of OS with non-anatomical sort of re-
section; however, patients in whom tumor enucleation was
performed had longer survival compared to the median for
the whole group reported by this author [3]. It is hard to
find good reasons to explain such a long survival in this
patient subgroup. It may be assumed that since patients
treated with non-anatomic resection did not meet surgical
standards of pulmonary parenchymal cancer (despite the
surgical margin free of sarcoma), they were controlled more
frequently, which made it possible to treat progression with
surgery at an earlier time. The operator’s intention was
a diagnostic excision, but as no proof of malignancy was
obtained, and pathomorphological examination revealed
that primary surgery was radical, in consequence exten-
sion of surgery was abandoned.

Also, the results of this analysis may be inaccurate due
to the low number of patients. The small sample size ac-
counts for the lack of similar publications in the medical
literature.

In this study patients treated with pneumectomy had
a worse prognosis, likely due to the local stage of the dis-
ease: all tumors in this subgroup were bigger than 5 cm,
caused bronchial lesions, and in one case there was tumor
spread to the left cardiac atrium. The patients were all men
in this group; in half of the cases hemoptysis was reported.
This symptom is common for more advanced tumors with
bronchial invasion. The presence of hemoptysis increased
the death risk almost 41 times in the group analyzed. All
tumors were high graded in these patients, classified as
stage Il STS. Median PFS in pneumectomy patients was
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Fig. 3. Dependence of local recurrences on location and size of tumor in non-anatomical resections of lung cancer

7 months. Disease progression after this kind of surgery
manifested only as distant metastases. In the treatment
of metastases surgery was impossible to perform; chemo-
and radiotherapy were introduced in these patients.

What drew our attention was the increased number
of local recurrences after non-anatomical resections, de-
spite the fact that surgical margins were tumor free (R).
It is consistent with the opinion on treatment outcomes
of soft tissue sarcomas in other locations. Non-anatomical
resections of soft tissue sarcomas or those with a small
surgical margin are more vulnerable to recurrences. Hasley
et al. [8] showed a dependence of local recurrences on sur-
gical margins in limb sarcoma resections. Local recurrences
were more common in cases of a positive surgical margin
(75.76%) or marginal (50.48%) than where the margin
was wide or in anatomical resections (7.22%) (p = 0.001).
Meade et al. pointed out the possibility of a larger num-
ber of local recurrences after non-anatomical resections of
hemangiopericytoma [9]. In a report by Janssen et al., local
recurrences appeared in both patients after enucleation of
the tumor [3]. It correlates with our observation that 50%
(n = 6) of local recurrences occurred after non-anatomical
resections.

Local recurrences after surgical treatment of PPS, due
to small groups, are not a subject of analysis. However, we
found similarities to effectiveness of non-anatomical resec-
tions of lung cancer. Schuchert et al. demonstrated a relation
between the frequency of local recurrence and size of the
tumor, as well as size of the surgical margin. Ratios of surgi-
cal margin to diameter of the tumor above 1 were correlated
with a significantly lower percentage of recurrences in com-
parison to ratios below 1 (6.2% vs. 25.0%, p = 0.0014) [10].

Likewise, in analyses by Nishio et al. and Asamura et al.
of treatment outcomes of wedge resection vs. segmental
resection, they observed an increased percentage of local
recurrences in relation to size of the tumor subjected to
wedge resection of lung cancer (T1a/T1b). In the period of
these clinical trials, no surgical treatment criteria had been
established yet [11, 12].

Lung cancer subjected to non-anatomical resection —
located near the lung cavity (Fig. 3 A), with a small surgical
margin (Fig. 3 B), or infiltrating pulmonary pleurae (Fig. 3 C)
—has a risk of local recurrence (Fig. 3).
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Our observations indicate that there might be similari-
ties in spread of PPS and local invasion of lung cancer.

Soft tissue sarcomas in locations other than the lung
rarely spread though the lymphatic system. In the case of
limb sarcomas, metastasis to lymph nodes only occurs in
2% to 6% of patients [13—15]. In our group we did not record
metastasis to lymph nodes. However, in the Regnard et al.
study metastases to N2 and N1 lymph nodes were record-
ed in 5 patients who underwent surgical treatment (25%,
n = 20) [4]. Bacha et al. reported 6 (26%, n = 23) metastases
to lymph nodes [5]. In the analysis of 365 patients from
the Surveillance, Epidemiology, and End Results (SEER) da-
tabase of the U.S. National Cancer Institute, Spraker [16]
identified 58 (16%) patients with metastases to mediasti-
nal lymph nodes. These findings might suggest that sar-
comas primarily located in lungs spread in a different way
than those in different locations.

Conclusions

Five-year OS of patients who underwent non-anatomi-
cal resections of PPS is significantly higher than those who
underwent anatomical resections. Patients who underwent
non-anatomical resections of PPS were at higher risk of lo-
cal recurrences. The high percentage of local recurrences
after non-anatomical resections and significantly increased
invasion of lymph nodes in PPS might indicate that it
spreads in a similar way to lung cancer.
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