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1 | INTRODUCTION

Undifferentiated pleomorphic sarcoma (UPS), formerly
known as MFH, is a sarcoma with uncertain origin arising
mostly in soft tissue and bone. Although MFH was previ-
ously one of the most common soft tissue sarcomas, primary
UPS/MFH of the lung is now a rare clinical finding, with few
reports in the literature in recent years.

Undifferentiated pleomorphic sarcoma is an aggressive
mesenchymal neoplasm that was previously classified as
malignant fibrous histiocytoma (MFH). Although MFH
was identified as one of the most common adult soft tis-
sue sarcomas initially by Weiss and Enzingerl in 1978, the
incidence of tumors diagnosed as MFH has dramatically
declined in recent years following significant advances in
diagnostic tools. MFH primarily occurs in the deep fascia
of soft tissue in lower extremities or retroperitoneum, and
the lung is the most common site of distant metastasis.
Primary UPS/MFH of the lung, however, is an extremely
rare clinical entity with <15 cases reported during the past
two decades.” In this report, we present a case of primary
UPS of the lung that was considered to originate from the
visceral pleura.

| Kei Hiraoka!

Primary UPS of the lung, so-called MFH, is a rare aggressive neoplasm and known to
be a high risk of recurrence and metastasis. Surgical resection without residual tumor

is the main option of treatment and the best chance for long-term survival.
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2 | CASE PRESENTATION

A 71-year-old male smoker of >25 pack-year with no pre-
vious medical history presented with a 10-day history of
cough. The patient had no shortness of breath, chest pain,
or other pulmonary symptoms. A chest X-ray showed a
nodular opacity in right middle lung field. A chest computed
tomography (CT) scan showed diffuse pulmonary emphy-
sema and a 3.0 X 3.0 cm well-defined solitary mass in the
right middle lobe along the minor fissure (Figure 1A). 18F-
Fluorodeoxyglucose positron emission tomography/com-
puted tomography (18F-FDG PET/CT) scanning showed
significantly increased uptake in the right middle lobe with
the maximum standardized uptake value (SUVmax) of 18.5,
but there was no significant uptake in other areas (Figure 1B).
Flexible bronchoscopy revealed normal airways, and a de-
finitive diagnosis was not provided by transbronchial biopsy.
Tumor markers were within the normal range. Based on these
findings, the patient underwent video-assisted thoracoscopic
surgery to obtain a histological diagnosis. A well-circum-
scribed solitary tumor arising from the visceral pleura of
the middle lobe was observed, and an incisional biopsy was
performed (Figure 2). An intraoperative frozen section was
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FIGURE 2 A well-circumscribed solitary tumor arising from the
visceral pleura of the middle lobe was observed (arrow heads)
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FIGURE 1 A, A chest CT scan
showing diffuse pulmonary emphysema and
a 3.0 x 3.0 cm well-defined solitary mass

in the right middle lobe along the minor
fissure (arrow head). B, 18F-FDG PET/CT
scanning showing significantly increased
uptake in the right middle lobe with the
maximum standardized uptake value
(SUVmax) of 18.5

reported as malignant tumor composed of atypical spindle
cells and eosinophilic cells, and then, we proceeded with a
right middle lobectomy and mediastinal nodal dissection by
thoracotomy. The tumor strongly adhered to the pulmonary
artery, but there was no direct invasion of vessels or adjacent
lobes. The resected mass, measuring 3.1 X 3.0 cm in size,
was well-circumscribed, firm, encapsulated, and partially ne-
crotic without calcification. Resection margins were not clear
for tumor (Figure 3A). There was no lymph node metastasis.
Hematoxylin-eosin staining showed interesting fascicles of
spindle cells in a storiform pattern (Figure 3B), and the tumor
had originated from visceral pleura as primary lesion (Figure
3C). Immunohistochemical staining of the tumor cells re-
vealed positive expression for vimentin, CD68, and partially
smooth muscle actin (SMA), and negative expression for cy-
tokeratin (CK), cytokeratin-7 (CK7), cytokeratin-20 (CK20),

FIGURE 3 Macroscopic and
pathological findings of the resected
specimen. A, The mass was well-
circumscribed, firm, encapsulated, and
partially necrotic without calcification.
B, Hematoxylin-eosin staining showing
interesting fascicles of spindle cells in a
storiform pattern (magnification X200).
C, The tumor was found arising from
the visceral pleura as primary lesion
(magnification X50)
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TABLE 1 References, case listing, and treatment
Reference (yr) Age (yr) Sex Location
Alhadab (2002) 56 M LUL
Wang (2003) 86 M LLL
Maeda (2007) 62 M LUL
Noh (2008) 58 E RUL
Maitani (2010) 18 F LUL
Tsangaridou (2010) 54 M LUL/LLL
Jeon (2012) 55 M LLL
Thomas (2013) 47 M RUL (mets)
Li (2013) 80 F RUL
Xu (2013) 55 I8 LUL
Patel (2015) 86 M RLL
Li (2017) 61 M RUL
Cosgun (2017) 50 M LUL
Present case (2019) 71 M RML
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Size (cm) Treatment F/U (mo)
UNK None DOD (4)
15 None DOD (2)
4.5 Lobectomy NED (24)
5.7 Lobectomy/RT NED (5)
2.2 Wedge resection NED (36)
Pneumonectomy AWD (168)
5 1) Pneumonectomy 2) CRT NED (36)
for rec.
UNK Chemo DOD (<1)
8 None DOD (1.5)
1) CRT 2) Resection forrec. ~ NED (50)
9.6 Lobectomy NED (6)
8 Lobectomy UNK
9.6 Lobectomy NED (36)
3.1 Lobectomy NED (15)

Abbreviations: AWD, alive with disease; CRT, chemoradiotherapy; DOD, dead of disease; F, female; LLL, left lower lobe; LUL, left upper lobe; M, male; NED, no
evidence of disease; RLL, right lower lobe; RML, right middle lobe; RT, radiation therapy; RUL, right upper lobe; UNK, unknown.

Desmin, S-100, CD34, mouse double minute 2 homolog
(MDM?2), cyclin-dependent kinase-4 (CDK4), HMB45,
TTF-1, p40, p53, CDla, CD3, CD20, CD30, Lysozyme,
CAMS.2, cytokeratin-5/6 (CKS5/6), epithelial membrane an-
tigen (EMA), carcinoembryonic antigen (CEA), calretinin,
and D2-40. The MIB-1 labeling index was 70% in the lesion.
The final pathologic diagnosis was undifferentiated pleomor-
phic sarcoma of the lung arising from the visceral pleura. The
patient was discharged on the fourth postoperative day, and
the patient's postoperative course was uneventful except for
a postoperative pneumothorax requiring endobronchial oc-
clusion. No recurrence was detected at 15 months follow-up
after surgery.

3 | DISCUSSION

UPS/MFH is a soft tissue sarcoma with no specific line of
differentiation. MFH was first described in 1963 as a ma-
lignant soft tissue tumor arising from histiocytes, its mor-
phology characterized by a highly ordered storiform growth
pattern with less differentiated areas having a pleomorphic
appearance.‘%'4 However, it is now known that these tumors
show no evidence of true histiocytic differentiation, and the
morphologic pattern may be shared by a wide variety of
poorly differentiated malignant neoplasms.’ Furthermore,
reports now show that only 13%-27% of tumors previously
categorized as MFH re-reviewed using the latest immuno-
histochemical and electron-microscopic techniques were in

fact MFH.%" As a result, the diagnostic term MFH was re-
moved from the 2013 WHO Classification and replaced with
a new category, undifferentiated/unclassified sarcomas (US),
for tumors defined as UPS. As a consequence, the diagnosis
of MFH has become less frequent in the last decade yet still
remains in use practically as a synonym with UPS, describing
the much smaller group of tumors that show no definable line
of differentiation.

As with our case in this report, primary pulmonary UPS/
MFH most commonly occurs in males between 40 and
80 years old.? Typical symptoms include cough, chest pain,
dyspnea, hemoptysis, weight loss, and fatigue.g'11 In patients
who were asymptomatic, the tumor was relatively small
in size and often found by routine chest CT examination.’
Therefore, to avoid inclusion of non-UPS cases, we reviewed
only the latest 13 cases of previously reported primary MFH
of the lung since 2002 when MFH turned to be classified
within UPS/MFH (Table 1).

In this case, preoperative transbronchial biopsy of the
tumor showed no specific findings and a pathological diag-
nosis was made intraoperatively. Since UPS is a diagnosis of
exclusion requiring extensive immunohistological examina-
tions, a preoperative diagnosis is difficult and surgical resec-
tion is required in most cases. An earlier report has shown
that precise preoperative histological diagnosis was made in
only 4% of the cases.'”

To assess the resectability of pulmonary UPS, a chest CT
scan should be performed. In general, chest CT scan is one of
the most useful examinations to determine not only location
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of the tumor but also tumor spread and mediastinal lymph
node involvement. As previously reported, FDG PET/CT scan
showed significantly increased uptake in the primary pulmo-
nary UPS.”3 It is still unclear how frequent pulmonary UPS
shows high level of uptake by FDG PET/CT. However, even
though this is not a characteristic finding of the pulmonary
UPS, a solid pulmonary tumor with increased uptake of FDG is
suggestive of possible malignancy including UPS and requires
further diagnosis. Additionally, as lung is the most common
metastatic site of UPS, PET/CT may be useful to identify pri-
mary or metastatic extrapulmonary lesions.

Given the extreme rarity of this disease, an optimal
treatment strategy for primary pulmonary UPS has not yet
been elucidated. In this case, the patient had surgical resec-
tion alone without any adjuvant treatment and 15 months
postsurgery remains alive with no signs of recurrence.
Previous reports described poor patient outcomes; in gen-
eral, patients died within years of diagnosis without a sur-
gical resection due to aggressive nature of the disease.'?
However, for 13 cases previously reported as primary MFH
of the lung since 2002 all patients underwent resection and
were alive. This suggests that complete surgical resection
of the tumor should be considered for patients with primary
pulmonary UPS if it appears to be resectable, and close fol-
low-up after surgery is important to find recurrence earlier.
Although adjuvant chemotherapy or radiotherapy has been
performed in some cases, their role remains uncertain for
this malignancy.m’16

4 | CONCLUSIONS

Primary pulmonary UPS, previously classified as MFH, is
a rare malignancy. Although this tumor has been reported
to be intrinsically aggressive and have a high risk of recur-
rence and metastasis, complete surgical resection is one of
the treatment options for long-term survival.

ACKNOWLEDGMENTS

We thank Dr Sara Collins for the English language editing
and Dr Satoru Munakata for the pathological diagnosis.

CONFLICT OF INTEREST

The authors declare no conflicts of interest.

AUTHORS' CONTRIBUTIONS

YM: wrote the manuscript. KH: supervised the writing of the
manuscript. YM, NI, and KH: performed the operation. All
authors read and approved the final manuscript.

DATA AVAILABILITY STATEMENT

The data supporting the conclusions of this article are in-
cluded within the article.

ETHICAL APPROVAL

The present study was conducted in accordance with the ethi-
cal standards of our institution.

CONSENT FOR PUBLICATION

Written informed consent was obtained from the patient for
this publication.

ORCID

Yudai Miyashita “= https://orcid.org/0000-0001-8959-3823

REFERENCES

1. Weiss SW, Enzinger FM. Malignant fibrous histiocytoma: an anal-
ysis of 200 cases. Cancer. 1978;41:2250-2266.

2. Li X, Liu R, Shi T, et al. Primary pulmonary malignant fibrous
histiocytoma: case report and literature review. J Thorac Dis.
2017;9:E702-E708.

3. Ozzello L, Stout AP, Murray MR. Cultural characteristics
of malignant histiocytomas and fibrous xanthomas. Cancer.
1963;16:331-335.

4. O'Brien JE, Stout AP. Malignant fibrous xanthomas. Cancer.
1964;17:1445-1455.

5. Dehner LP. Malignant fibrous histiocytoma. Nonspecific morpho-
logic pattern, specific pathologic entity, or both? Arch Pathol Lab
Med. 1988;112:236-237.

6. Fletcher CD. Pleomorphic malignant fibrous histiocytoma: fact or
fiction? A critical reappraisal based on 159 tumors diagnosed as
pleomorphic sarcoma. Am J Surg Pathol. 1992;16:213-228.

7. Daugaard S. Current soft-tissue sarcoma classifications. Eur J
Cancer. 2004;40:543-548.

8. Weiss SW, Goldblum JR. Enzinger and Weiss's Soft Tissue Tumors
(5th edn). Cleveland, US: Mosby, Elsevier; 2007:403-429.

9. Noh HW, Park KJ, Sun JS, et al. Primary pulmonary malignant
fibrous histiocytoma mimics pulmonary artery aneurysm with
partial thrombosis: various radiologic evaluations. Eur Radiol.
2008;18:1653-1657.

10. Halyard MY, Camoriano JK, Culliganetal JA. Malignant fibrous
histiocytoma of the lung: report of four cases and review of the
literature. Cancer. 1996;78:2492-2497.

11. Yousem SA, Hochholzer L. Malignant fibrous histiocytoma of the
lung. Cancer. 1987;60:2532-2541.

12. Maeda J, Ohta M, Inoue M, et al. Surgical intervention for malig-
nant fibrous histiocytoma of the lung: report of a case. Surg Today.
2007;37:316-319.

13. Patel DP, Gandhi YS, Sommers KE, et al. Primary pulmo-
nary malignant fibrous histiocytoma. Case Rep Pulmonol.
2015;2015:381276.


https://orcid.org/0000-0001-8959-3823
https://orcid.org/0000-0001-8959-3823

MIYASHITA ET AL.

14.

15.

16.

Cosgun T, Tezel Y, Akyil M, et al. Primary pulmonary malignant
fibrous histiocytoma. Turk Thorac J. 2017;18:54-56.

Jeon YH, Park KS. Successful management of a recurrent pri-
mary malignant fibrous histiocytoma of the lung: report of a case.
Korean J Thorac Cardiovasc Surg. 2012;45:345-347.

Regnard JF, Icard P, Guibert L, et al. Prognostic factors and re-
sults after surgical treatment of primary sarcomas of the lung. Ann
Thorac Surg. 1999;68:227-231.

.. 37
Clinical Case Reports ern— W LEYJ_

How to cite this article: Miyashita Y, Ikeda N, Hiraoka
K. Primary undifferentiated pleomorphic sarcoma
(Malignant fibrous histiocytoma) of the lung: A case
report. Clin Case Rep. 2020;8:33-37. https://doi.
org/10.1002/ccr3.2517



https://doi.org/10.1002/ccr3.2517
https://doi.org/10.1002/ccr3.2517

