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INTRODUCTION

Pulmonary artery sarcoma (PAS) is a rare malignant tumor
that originates from the pulmonary artery (PA) with a
poor prognosis.[! Early diagnosis and radical surgical
resection offer the only chance for survival.**! As most
PA sarcomas involve the PA trunk, making a preoperative
histopathological diagnosis is quite difficult. So far, most
PAS cases were reported with diagnosis made either
at autopsy or intraoperatively with frozen sections.!**
Therefore, it will be very helpful if PAS can be diagnosed
before surgery. For this purpose, some authors have
attempted transcatheter suction biopsy to diagnose PAS
preoperatively.[*”) However, transcatheter suction biopsy
often misses out the tumor as it does not provide sufficient
core tissue. In our clinical practice and other reports, few of
them succeeded.™ In this preliminary study, a new technique
of endovascular catheter-guided forceps biopsy (CGFB) was
used to diagnose PAS. We describe the procedure and report
results on a series of eight cases.

MeTtHoDS

The Ethics Committee of Beijing Chao-Yang Hospital approved
this study. Written informed consent was obtained from each
patient before each invasive procedure. Between January
2012 and May 2015, 16 consecutive patients suspected with
PAS were admitted in Beijing Chao-Yang Hospital for further
diagnosis. Eight of the patients agreed to perform CGFB after
right-heart catheterization. Details of the CGFB were described
as followings: (1) A 6-F guiding catheter JR4.0 (Medtronic,
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Inc. Minneapolis, USA) was advanced to the PA with the help
of wire. (2) The wire was removed, and the catheter was put in
close touch with angiographic “thrombus-like” substance. (3)
Endomyocardial biopsy forceps (Argon Medical Devices, Inc.
Plano, USA) were inserted directly in touch with the mass,
once resistance was sensed, clamp the tissue quickly and
then pulled out the forceps. The operation was repeated until
enough tissues were obtained [Figure 1]. Hematoxylin-eosin
staining and immunohistochemical staining of the specimen
were carried out for evaluation.

ResuLts

Of the eight patients agreed for CGFB, three were men
and five were women. The mean age of the patients was
52.4 years (range, 3275 years), [Table 1]. Of eight patients,
six were initially diagnosed as pulmonary embolism and
treated with anticoagulants (6/6) or thrombolysis (2/6)
without any improvement. PAS was suspected at first visit
in two patients. The thrombus-like mass occluded the central
pulmonary arteries in all of the eight patients. Three patients
occluded the right PA (RPA), two in the left PA, and two
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located both in the PA trunk and RPA, and in one case, the
mass involved the outflow tract of right ventricle, PA valve,
PA trunk, and both sides of the pulmonary arteries. Lung
involvement was also identified in three patients [Figure 2].

All the eight patients were performed CGFB successfully and
tissue samples were gained for histological examination. PAS
was confirmed in five patients, and chronic thromboembolic
pulmonary hypertension (CTEPH) was considered the
correct diagnosis with the histological findings from CGFB
and confirmed after pulmonary thromboendarterectomy
later [Figure 3]. While in two patients, there were only
necrotic tissue and thrombus detected from the harvested
sample, one of the patients was then confirmed PAS with
computed tomography (CT)-guided percutaneous lung
biopsy 4 months later.

Of'the five patients diagnosed with PAS after CGFB, two died
between 3 and 4 months without any specific treatment. One
was still alive at the time of the last follow-up (14 months)

with chemotherapy. The other two was not received any
treatment yet. Among the other three patients not confirmed as
PAS after CGFB, one was diagnosed as CTEPH and improved
dramatically after surgery as followed up for 4 months. One of
the patients was then confirmed to have PAS with CT-guided
percutaneous lung biopsy 4 months later. Moreover, the other
one suffered from sudden cardiac death after 15 months
without any specific treatment.

All the eight patients tolerated the procedure well. There
were no complications such as bleeding and perforation
during and after CGFB in eight patients.

Table 1 shows demographic and clinical characteristics of
eight cases with suspected PAS.

Discussion

PAS is a rare and lethal neoplasm. It generally occludes the
central pulmonary arteries and is frequently misdiagnosed

Figure 1: (a) The insertion of pulmonary artery catheter through a wire. (b) Selective pulmonary angiography of the right lung showed filling
defect of the right main pulmonary artery and cutoff of the right superior and inferior pulmonary artery. (c) Catheter-guided forceps biopsy was

performed for the lesion in the right inferior pulmonary artery.

Figure 2: (a) Computed tomography scan showing a lobulated soft tissue mass filling the main and left pulmonary artery in one case with
pulmonary artery sarcoma. (b) Filling defects in right pulmonary artery in another case with pulmonary artery sarcoma. (c) The lung and the
outflow tract of right ventricle involvement in another case with Pulmonary artery sarcoma.

Figure 3: (a) The histological examination revealed poorly differentiated spindle-cell malignancy (H and E, original magnification x200). (b) Tumor
cells show definite immunoreactivity for vimentin (immunostaining, original magnification x100). (c) Histological examination revealed fibrous
and degenerative tissue (H and E, original magnification x100) and was later confirmed as chronic thromboembolic pulmonary hypertension

after surgery. H and E: Hematoxylin and Eosin.
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Table 1: Demographic and clinical characteristics of eight cases with suspected PAS

Case Gender/ Main Initial Site of tumor Pathological Final Treatment Outcome and
number age complaints  diagnosis diagnosis with  diagnosis follow-up
(years) CGFB sample

1 Male/75 Dyspnea PE RPA Necrotic tissue - NS Died, 15 months

2 Female/49  Hemoptysis, = PE LPA + lung Intimal sarcoma  PAS Chemotherapy  Alive with
chest pain, involvement disease, 14
dyspnea months

3 Female/32  Dyspnea PAS RPA Intimal sarcoma  PAS NS Died, 3 months

Male/59 Chest pain, PE PA trunk + RPA  Intimal sarcoma  PAS NS Died, 4 months
dyspnea

5 Female/46  Chest pain, PE RPA + lung Thrombus PAS (diagnosed NS Alive with
dyspnea involvement by CT-guided disease, 4

percutaneous months
lung biopsy)

6 Male/47 Chest pain, PE LPA Fibrous and CTEPH PET Alive with
dyspnea, degenerative improvement,
hemoptysis tissue, 6 months

consistent
with CTEPH

7 Female/69  Chest PE Outflow tract of ~ Sarcoma PAS NS Alive with
pain and right ventricle disease 1
dyspnea + PA valve months

+ PA trunk +
RPA + LPA

8 Female Cough and PAS PA trunk + Sarcoma PAS Chemotherapy  Alive with
dyspnea RPA + lung disease

involvement 2 weeks

CTEPH: Chronic thromboembolic pulmonary hypertension; PE:Pulmonary embolism; LPA: Left pulmonary artery; PA: Pulmonary artery; RPA: Right
pulmonary artery; NS: Not specific, PET: Pulmonary thromboendarterectomy; PAS: Pulmonary artery sarcoma; CT: Computed tomography; CGFB:

Catheter-guided forceps biopsy.

as acute or chronic pulmonary thromboembolism."]
This misdiagnosis contributes to its poor prognosis as it
delays making the correct diagnosis and administering
the appropriate treatment. The definite diagnosis of PAS
is based on pathological examination, and so far, the
majority of specimens is taken by surgery or autopsy. It
was reported that an early diagnosis of PAS may improve
its prognosis.t'” Therefore, it will be very helpful if it can
be diagnosed preoperatively. However, the diagnosing of
PAS is still considered very hard before surgery or autopsy
although many attempts have been made. Endovascular
aspiration biopsy has been attempted to diagnose PAS, but
with limited success.[*™ Insufficient core tissue is the main
concern. Endobronchial ultrasound-guided transbronchial
needle aspiration has also been reported with a successful
diagnosis of PAS. However, the increasing complications of
bleeding have been questioned.!!3-13!

In our cases, endovascular biopsy was performed through
catheter-guided forceps clamp. Results showed that six of
the eight patients get histopathological diagnosis with the
samples obtained through CGFB, including one diagnosed
as CTEPH and five as PAS. In PAS, the tumor tissue is
often covered with in situ thrombus and necrotic tissues.
In comparison with endovascular aspiration biopsy, CGFB
may obtain more core tissues. In our study, of the eight cases,
only necrotic tissue or thrombus was obtained through
CGFB in two patients. As one of the two patients was later
confirmed as PAS, the definite diagnosis was not available

for the other one. There were probabilities that CGFB may
miss out the tumor. In our experience, forceps should be
inserted in touch with the mass and clamp the tissue when
resistance was sensed as quickly as possible. The procedure
may be repeated until the core tissues were obtained, which
have more chance to get the real lesion site.

In one case, there was no distinct morphologic and
immunohistologic differentiation detected; thus, the origin
ofthe tumor was not clear through CGFB. Not enough tissue
for histopathological analysis and poor differentiation of the
tumor were possible reasons.

There might be another concern about the safety of CGFB;
however, CGFB was safe in our cases. No complications
occurred in all of the eight patients. CGFB is comparatively
less invasive and easier to be carried out, and the materials
used in CGFB are easily available in a catheter laboratory.
However, it has to be admitted that the technique takes risk
of bleeding, perforation, etc.

In conclusion, our cases suggest that CGFB is a safe and
feasible approach to the tissue diagnosis of suspected PAS
preoperatively. CGFB can be used as a diagnostic option
for PAS according to the tumor location although additional
experience is required.

Financial support and sponsorship
This work was supported by the National Key Technology
R&D Program of the Ministry of Science and Technology

Chinese Medical Journal | September 20, 2016 | Volume 129 | Issue 18-




(No. 2012BAI05B02), the National Natural Science
Foundation of China (No. 81570049), and the Beijing
Natural Science Foundation (No. 7152062).

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1.

2.

Mandelstamm M. Uber primire neubildungen des herzens [in
German]. Virchows Arch 1923;245:43-54. doi: 10.1007/bf01992097.
Cox JE, Chiles C, Aquino SL, Savage P, Oaks T. Pulmonary artery
sarcomas: A review of clinical and radiologic features. J Comput
Assist Tomogr 1997;21:750-5. doi: 10.1097/00004728-199709000-
00018.

Wong HH, Gounaris I, McCormack A, Berman M, Davidson D,
Horan G, et al. Presentation and management of pulmonary artery
sarcoma. Clin Sarcoma Res 2015;5:3. doi: 10.1186/s13569-014-
0019-2.

Blackmon SH, Rice DC, Correa AM, Mehran R, Putnam JB,
Smythe WR, ef al. Management of primary pulmonary artery
sarcomas. Ann Thorac Surg 2009;87:977-84. doi: 10.1016/j.
athoracsur.2008.08.018.

Nonomura A, Kurumaya H, Kono N, Nakanuma Y, Ohta G,
Terahata S, et al. Primary pulmonary artery sarcoma. Report of
two autopsy cases studied by immunohistochemistry and electron
microscopy, and review of 110 cases reported in the literature.
Acta Pathol Jpn 1988;38:883-96. doi: 10.1111/].1440-1827.1988.
tb02360.x.

Yamada N, Kamei S, Yasuda F, Isaka N, Yada I, Nakano T. Primary
leiomyosarcoma of the pulmonary artery confirmed by catheter
suction biopsy. Chest 1998;113:555-6. doi: 10.1378/chest.113.2.555.
Hu W, Xie Y, Zhang DD. Pulmonary artery intimal

11.

12.

13.

14.

transcatheter
10.3760/

sarcoma diagnosed by
aspiration. Chin Med J
cma.j.issn.0366-6999.20130303.
Bhagwat K, Hallam J, Antippa P, Larobina M. Diagnostic enigma:
Primary pulmonary artery sarcoma. Interact Cardiovasc Thorac Surg
2012;14:342-4. doi: 10.1093/icvts/ivr087.

Coskun U, Sinan UY, Calpar I, Yildizeli B, Yanartas M, Filinte D,
et al. Pulmonary artery sarcoma masquerading as chronic pulmonary
thromboembolism. Tex Heart Inst J 2014;41:518-22. doi: 10.14503/
thij-13-3598.

percutaneous
2013;126:1590-1.  doi:

. El-Sayed Ahmed MM, Aftab M, Al-Najjar RM, de la Cruz KI,

Benjamin RS, Hallman CH. Pulmonary artery sarcoma mimicking
pulmonary embolism. Tex Heart Inst J 2014;41:515-7. doi: 10.14503/
thij-13-3735.

Adekolu O, Lundbye J, Manthous C. Pulmonary artery sarcoma
masquerading as pulmonary embolism. Am J Respir Crit Care
Med 2013;188:1161. doi: 10.1164/rccm.201304-0715im.
Gaumann A, Bode-Lesniewska B, Zimmermann DR,
Fanburg-Smith JC, Kirkpatrick CJ, Hofstédter F, ez al. Exploration of
the APC/beta-catenin (WNT) pathway and a histologic classification
system for pulmonary artery intimal sarcoma. A study of 18 cases.
Virchows Arch 2008;453:473-84. doi: 10.1007/s00428-008-0671-0.
Chan JW, Chu SY, Lam CH, O WH, Cheung OY, Kwan TL,
et al. Pulmonary artery sarcoma diagnosed by endobronchial
ultrasound-guided transbronchial needle aspiration. Hong Kong Med
J2014;20:152-5. doi: 10.12809/hkmj133942.

Dusemund F, Schneider T, Zeisel C, Rothermundt C, Kluckert T,
Schmid S, et al. Endobronchial ultrasound-guided transbronchial
needle aspiration of an intravascular sarcoma metastasis. Respiration
2013;86:430-2. doi: 10.1159/000354183.

. Caraway NP, Salina D, Deavers MT, Morice R, Landon G.

Pulmonary artery intimal sarcoma diagnosed using endobronchial
ultrasound-guided transbronchial needle aspiration. Cytojournal
2015;12:3. doi: 10.4103/1742-6413.151667.

.Chinese Medical Journal | September 20,2016 | Volume 129 | Issue 18




