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Introduction

Malignant fibrous histiocytoma (MFH) is the most common 
malignant mesenchymal tumor in adults (1), with an onset 
age between 50 and 70 (2). Its predilection sites are the 
trunk part of extremities and the deep musculature of the 
retroperitoneum (3). Although the lung is the most common 
site of MFH metastasis (75%), MFH originating in the 
lung is extremely rare (4). On account of its complex and 
heterogeneous pathological characteristics, lack of specific 
immunohistochemical markers and no lineage specificity, 
it is difficult for pathologists to agree on a standard for 
MFH tumor evaluation (5). Therefore, the diagnosis of 
MFH is controversial, and the actual incidence is probably 

between 20% and 70% but unknown. The prognosis of the 
disease is unfavorable, with a high rate of local recurrence 
rate and distant metastasis. At present, surgery is still the 
predominant treatment. In this article we report a rare 
case of primary MFH of the lung with renal, and sacrum 
metastases, and highlights the challenges in pathological 
diagnoses and treatment planning. The primary giant cell 
MFH of the lungs is very rare, which is characterized by 
high invasion, atypical clinical symptoms and imaging 
findings, so early diagnosis and treatment are very 
important. Its diagnosis mainly depends on pathology, as 
well as fine needle aspiration biopsy. In term of the lack of 
typical pathological manifestations and immunoistochemical 
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markers, pathological diagnosis is often exclusive. The 
prognosis of the disease is poor. At present, the main 
treatment is surgery, and combined therapy may be a better 
option in the treatment plan. We first used pembrolizumab 
combined with anlotinib in a patient with advance giant 
cell MFH of the lung, and the treatment was effective. The 
findings need to be supported by further clinical studies. We 
present the following article in accordance with the CARE 
reporting checklist (available at http://dx.doi.org/10.21037/
tcr-20-2297).

Case presentation

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

In March 2018, a 45 years old Asian woman with 
persistent cough and blood in sputum was admitted to 
our hospital. Chest computed tomography (CT) scan 
examination revealed a space-occupying lesion in the lower 
lobe of left lung, 2×1.8 cm in size. And contrast enhanced 
CT showed heterogeneous density of the lesion. The patient 
was previously healthy, no history of respiratory disease, 
no habits of smoking and alcohol, and no family history of 
cancer. She was first misdiagnosed as sclerosing hemangioma 
considering the clear margin of the mass, without hilar 
and mediastinal lymph nodes swollen. Six months 

later, the patient developed symptoms of hemoptysis. 
CT examination revealed a larger mass, 7×6×5 cm  
in size (Figure 1). In order to solve the hemoptysis 
problem, a lobectomy of left lower lung was performed. 
No postoperative metastases were observed using the 
positron emission tomography (PET). And postoperative 
pathology confirmed the disease as a malignant soft tissue 
tumor, but the possibility of the malignant giant cell tumor 
of soft tissue could not be excluded. Another study center 
considered it as mesenchymal tumor with osteoclastic-like 
giant cells, similar to giant cell tumor of soft tissue (GCT-
ST) or giant cell MFH. As the patient was not re-examined 
regularly after surgery, she was admitted to the hospital 
7 months later and complained of a continuous backache 
for 1 month. Thoraco-abdominal CT demonstrated 
an oval mass with uneven density on the right kidney,  
6.8×4.5 cm in size; another oval lump was also found on 
the right kidney, without enhancement. Then emission 
CT (ECT) showed an abnormal uptake of skeletal imaging 
agent in both left 5th and 6th costae and pelvic soft tissue 
near the sacrococcygeal region. PET revealed no recurrence 
in the surgical area, malignant lesions in the right kidney 
(SUV max 6.6) and in the 3rd and 4th sacral vertebrae 
(SUV max 5.8), and also in the left transverse process of the 
4th lumbar vertebra (SUV max 3.6) (Figure 2). Laboratory 
data including complete blood count and liver and kidney 
function revealed no other abnormalities. The biopsy of 
sacrum mass was lately preformed, which was considered to 
be sarcoma. However, it was diagnosed as giant cell tumor 

Figure 1 Chest CT of a 45 year old Asian women. (A) The initial CT scan showed a mass with uneven density in the lower lobe of the left 
lung, 2 cm × 1.8 cm in size. (B) The same mass half a year later, 7×6×5 cm in size. CT, computed tomography.
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of bone by pathology consultation. Finally, combined with 
the clinical features and immunohistochemical analysis, the 
diagnosis of giant cell MFH was made. The patient was in 
stage T2aN0M0 (AJCC 8th edition). A total dose of 50 Gy 
was divided into 10 fraction, and then was delivered into 
the sacrum mass irradiated locally. During radiotherapy, 
the patient developed grade II gastrointestinal adverse 
reactions, manifested as hematochezia and diarrhea. 
After radiotherapy, CT showed that the right renal mass 
was larger than that before, about 9.41×6.66 cm in size. 
Anlotinib was administered at a dose of 8 mg/day for 
two weeks followed by 1-week off-treatment, which 
was as a cycle. After 2 cycles, the disease progression 
was reviewed. Bevacizumab combined with epirubicin/

ifosfamide was administered orally once a day, 300 mg 
every 21 days; the patient received epirubicin at 60 mg/m2 
on days 2 and 3 and intravenous ifosfamide at 1,800 mg/m2  
from days 1 to 5 of a 21-day cycle. Because the patients 
had grade II gastrointestinal reactions during the first cycle 
of chemotherapy, manifested as nausea and vomiting, the 
treatment in the second cycle was adjusted in epirubicin 
100 mg/m2 on days 2 and 3, intravenous ifosfamide at 
1,800 mg/m2 from days 1 to 4. After 2 cycles, the efficacy 
of PD (recist 1.1) in the treatment because of liver 
metastasis was evaluated. Immunotherapy combined with 
anlotinib was then used. The patient developed Grade 
II myelosuppression after the first cycle treatment. After  
3 months reexamination, it was found that the right renal 

Figure 2 Thoraco-abdominal CT of a 45 years old Asian women 7 months later. (A) ECT imaging shows the abnormal uptake of skeletal 
imaging agent in pelvic soft tissue near the sacrococcygeal region; (B) PET imaging shows a malignant mass on the 3rd and 4th sacral 
vertebrae (SUV max 5.8); (C) The metastasis lesion on the right kidney (SUV max 6.6). CT, computed tomography; ECT, emission 
computed tomography; PET, polyethylene terephthalate; SUV, standardized uptake value.
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space was reduced to 5.02 cm × 3.17 cm (Figure 3). Given 
that the treatment was effective, the patient returned to 
the local area for treatment. Follow up was performed 
every 2 months after discharge, including routine physical 
examination, contrast enhanced CT of the chest and 
abdomen, and serum tumor markers. By the end of our 
paper, follow-up found that the patient was still alive, and 
the imaging evidence shows that the patient’s condition is 
stable and no new lesions (Figure 4).

Histological findings 

Microscopically, multiple multinucleated osteoclast-like 
giant cells were evenly distributed on the mononucleated 
stromal cells. Giant cells contained numerous nuclei with 
eosinophilic cytoplasm. The pleomorphic stromal cells were 
spindle-shaped and atypical round, which were similar to 
the high-grade sarcoma. Nucleoli could be seen in several 

stromal cells. A small number of stromal cells showed 
a high degree of mitosis, which is a sign of malignancy. 
Histological examination suggested diagnosis of giant 
cell MFH (Figure 5). Immunohistochemical staining 
for the fine-needle biopsy showed the weakly positive 
differentiation of sacrum lesions cluster CD68(+), CD10(+), 
LCA(+) and SMA(+), Ki-67(+), S100 in the occasional 
tumor cells, CKpan-CAM5.2-, TTF-1-, CK7-, CK5/6-, 
P63- under the clinical diagnosis of giant cell MFH.

Review of the 3 cases of pulmonary giant cell MFH or UPS 
in the literature

PubMed was searched in English for relevant medical 
literature, with “malignant fibrous histiocytoma” “MFH” 
“undifferentiated pleomorphic sarcoma” “UPS” “lung” 
“pulmonary” “giant cell” “osteoclast-like giant cell” and 
“primary” as keywords. Only three cases found in the 

Figure 3 CT of a 45 years old Asian women after radiotherapy. (A) The primary right kidney mass before therapy, 9.41×6.66 in size; (B) 
after 3 cycles of immunotherapy and targeted treatment, the index of metastatic lesion in the right kidney decreased, 5.02×3.17 in size. CT, 
computed tomography.

Figure 4 Timeline of treatment process. This figure presents the changes of drug application and the patient’s condition. 
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literature met our defined criteria. The clinical features and 
outcomes are summarized in Table 1.

Discussion

The conception of MFH was first described by O’Brien 
and Stout in 1949. These highly invasive soft tissue tumor 
are characterized by storiform or cartwheel-like growth 
pattern (6). Pathologists usually classify these tumor into 
five histologic subtypes: storiform, pleomorphic, giant 
cell, inflammatory, and myxoid. With the improvement of 

immunohistochemistry and karyotype analysis as well as 
the understanding of the disease, the traditional definition 
of MFH has experienced daunting challenge. It has been 
proved to be a collection of poorly differentiated tumors 
without a consistent fibroblast spectrum, and only a subset 
of them can be reclassified by immunohistochemistry and 
genetics. Considering the saturation, WHO renamed 
MFH as undifferentiated pleomorphic sarcoma (UPS). 
MFH accounts for 5% of adult soft-tissue tumors, as one 
of the most common tumors in adults. UPS predominantly 
affects extremities and trunk. The primary lesions in the 

Figure 5 HE chromatogram (100 μm). (A) Typical appearance of abundant multinucleated giant cells accompany with mononucleated 
stromal cells. The brown coarsely granular material of macrophages in the alveolus indicates chronic inflammation (asterisk indicates 
hemosiderin cells) (HE ×100); (B) high CD68 expression of lung mass (asterisk indicates that the tumor cells are CD68 positive) (IHC 
×100); (C) the sacral mass is positive for SMA, indicating a high-grade sarcomatous transformation (arrow) (IHC ×100); (D) MFS of sacral 
metastasis. View of highly atypical cytologic features, shows pleomorphism character (HE ×100). HE, hematoxylin-eosin staining; IHC, 
immunohistochemistry; SMA, smooth muscle actin.
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lungs are extremely rare (7), accounting for about 0.2% 
of all lung malignancies. The age of patients varies from 
20 to 80 (average age: 62), with a higher incidence in the 
elderly. UPS has atypical clinical symptoms, with dyspnea 
and thoracalgia as the most common features; cough, weight 
loss, fatigue, hemoptysis can also be seen in other cases. As 
a result, most patients are diagnosed in the advanced stage 
at the time of presentation. Its imaging performance is also 
non-specific. The mass observed in CT is mostly atypical, 
often large, solid and isolated, usually found in the lower and 
middle lungs. The density can be uneven, and hemorrhagic 
necrosis can be seen inside. The imaging of these tumors are 
similar to that of sclerosing hemangioma; it may be difficult 
to distinguish them, so fine needle biopsy is necessary (8). 
PET-CT can be used as a diagnostic for exclusion. The 
diagnosis of malignant fibroids is often excluded. 

Due to the complexity of the cells that make up the 
UPS, the microscopic performance is often diverse, and the 
tumor cells are often arranged in a pattern of turbine (9).  
Tumor cell morphology is atypical—spindle-shaped, round 
or irregular. Microscopically, the tumor cells are deeply 
stained, mitosis is active, and pathological mitosis is more 
common. In the tumor tissue, hemorrhagic necrosis is 
observed, as well as chronic inflammation and osteoclast 
infiltration. Hemosiderin infiltration can also be found 
in some pathological specimens. A large number of 
multinucleated giant cells are often scattered in the tumor 
tissue, and most of the giant cells are osteoclasts, and such 
cells have been shown to be derived from mesenchyme. 
The role of osteoclastoma-like giant cell (OGC) is not 

fully understood, which may contribute to immune factors 
such as chemotaxis (10). However, there is also evidence 
that macrophages may play an important role in tumor 
metastasis and are associated with poor prognosis (11,12). 
Tumour-associated macrophages (TAMs) promote tumour 
progression and metastasis, and inhibit anti-tumour 
immune responses. Nina Linde has observed in a mouse 
model of HER2 breast cancer that metastasis of early 
tumor cells requires the help of macrophages. Tumor cells 
show no other identifiable line of differentiation, however, 
immunohistochemistry can also play a role in exclusive 
diagnosis. The keratins, S100 protein, CD31, CD34, 
CD68, CD163, desmin, SMA, CD45, CD30 are non-
dispersive expression, while myogenin, MYOD1, p63, ERG 
are negative. In addition, non-tumor cells in tumor tissues, 
such as multinucleated giant cells with positive CD68, pose 
great challenges for diagnosis. Pathologically it often needs 
to be identified with the following diseases: dedifferentiated 
liposarcoma, other high-grade pleomorphic sarcomas 
melanoma, lymphoma. In pleomorphic liposarcoma, 
hallmark pleomorphic adipocytes are often able to visually 
recognize, while in dedifferentiated liposarcoma, well-
differentiated tumor areas are visible. In our case, CD10, 
CD68, LCA and SM, Ki-67, and S100 are positive, which 
is consistent with the literature. It is worth mentioning that 
in our case, the round or elliptical tumor cells are diffusely 
distributed in the tumor tissue. These cells are more regular 
in shape and lack obvious pathological mitotic figures, and 
a large number of osteoclasts are visible. These features are 
similar to those of GCT-ST, so it is difficult to differentiate 

Table 1 Reported cases of giant cell MFH of the lung

Authors
Age at 
diagnosis 
(years) 

Presentation
Variant  
associated 
lesion (s) 

Size (cm) Imaging performance Treatment Outcome

Yi Liu (4) 59 Left thoracic  
wall mass

Left upper lung 
lobe and the 
middle of the 
fourth, fifth, 
sixth ribs 

20 cm × 18 cm × 9 cm An enormous soft tissue 
mass in the left chest wall 
which density of the tissue 
mass was uneven and a 
necrotic area was visible

Surgical 
resection

No evidence of  
disease at  
8 months

Kimizuka 
G (6)

46 Cough Left upper lung 6 cm × 6 cm × 6 cm X-ray shows a shadow on 
the left lung

Surgical 
resection

No evidence of 
disease at  
2 years

Juettner 
FM (7)

68 Collapse and  
unconsciousness

Left lower lung 20 cm × 11.5 cm × 15 cm a large paramediastinal 
expansion with atelectasis 
of the lower lobe and  
pleural effusion

Surgical 
resection

Died after  
1 year
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the pathology of the two. However, benign GCT-ST do 
not express S100, and high-grade GCT-ST can be equated 
with giant cell villous fiber groups, which provide the basis 
for differentiation.

 Currently, there is no standard treatment for UPS. 
The main treatment for this disease is surgical resection 
plus postoperative radiotherapy. The surgical margin 
recommended is 4 cm away from the tumor. According to 
Yoshida’s study, surgical margin are positively correlated 
with the local recurrence rate (13). The local recurrence 
rate at the surgical margin of 4 and 2 cm is 44%, 71%. 
But the function of chemotherapy is unclear (14); MFH 
is not sensitive to chemoradiotherapy (15). A previous 
study has shown that a 5-year survival rate is 58% and 
a 10-year survival rate is 38%. The traditional first-line 
chemotherapy regimen is doxorubicin or ifosfamide. The 
multicenter, single-agent doxorubicin and phase III clinical 
trial of doxorubicin–ifosfamide chemotherapy in Europe 
indicates a higher tumor response and overall survival 
(OS) (16) (OR 9.90, 95% HR 0.44, 95%). Therefore, 
gemcitabine/docetaxel chemotherapy may be a good option 
for patients with doxorubicin or ifosfamide failure (17). 
According to the retrospective study of Jee Hung Kim (17),  
the MFH/UPS efficiency is 50%. However, these 
chemotherapy regimens are highly toxic which may lead 
to treatment failure. Local radiotherapy should also be 
considered but radiotherapy is often limited by the disease 
location. Anlotinib, as a new oral multi-target inhibitor, 
has the effects of anti-proliferative, anti-angiogenic and 
anti-metastatic. It can block vascular endothelial growth 
factor receptor (VEGFR-2), fibroblast growth factor 
receptor (FGFR), platelet-derived growth factor receptor 
(PDGFR), c-Kit, Ret, Aurora-B, c-FMS, and Discoidin 
domain receptors 1 (DDR1). Wang G's experiments have 
confirmed that anlotinib can not only effectively inhibit the 
growth and metastasis of osteosarcoma, but also increase 
chemo-sensitivity (18). Combined therapy may be another 
treatment strategy worth considering. It has been reported 
that combined therapy can prolong the survival of patients 
with advanced metastases compared with monotherapy. 
Meena Bedi retrospectively studied 182 patients with soft 
tissue sarcoma between 2000 and 2010, and found that 
patients who received comprehensive treatment had a 
longer survival period of 18 months than those who received 
monotherapy. In addition, immunotherapy is also worth 
expecting (19). In a recently published stage II multicenter 
SARC028 (NCT02301039) study, pembrolizumab has 
achieved some efficacy in advanced undifferentiated 

pleomorphic sarcoma and dedifferentiated liposarcoma. 
Another study indicated that the use of ferumoxytol 
nanoparticles induced a pro-inflammatory macrophage 
response and significantly inhibited tumor growth. 
Superparamagnetic iron oxide induces the transformation 
of M1 macrophage into M2 macrophages, thereby inducing 
apoptosis in cancer cells. These apoptotic cancer cells 
stimulate M1 to produce TNFα and nitric oxide (NO) to 
continuously kill tumor cells (20).

As a highly invasive malignant tumor, the prognosis of 
this disease is poor, with a 5-year OS of 65–70%, a local 
recurrence rate of 19–31%, and a distant metastasis rate 
of 50%. The mean survival period of patients without 
surgery is 11.7 months while 23.2 months for patients 
with surgery. The disease often metastasizes and recurs 12 
to 24 months after diagnosis. The most common sites of 
metastasis are lung (90%), bones (8%), and liver (1%). The 
prognosis is not related to the tumor cell abnormality, but 
to the tumor location, stage, immunosuppression, patient’s 
age, pathological type, and tumor size. Tumor size larger 
than 2 cm and deep location, cause poor prognosis in the 
patients under 50 years. Ki-67 expression may be positively 
correlated with prognostic factors. Si-Qi Qiu1 performed 
a short-term follow-up of 7 patients. Among the 4 patients 
with high Ki-67 expression, 2 patients had local recurrence 
and distant metastasis with a life span of only 6 to  
26 months, and 2 patients with low Ki-67 expression had no 
recurrence or distant metastasis in 145 months. 

In our case, the patient showed non-specific symptoms 
in the early stage such as cough and hemoptysis, so it 
was misdiagnosed as sclerosing hemangioma. Due to the 
progressive enlargement of the mass and hemoptysis, the 
lobectomy was then performed. After the postoperative 
pathology, it was misdiagnosed as giant cells tumor. However, 
renal and sacral metastases were found 7 months after surgery 
which is consistent with relevant research characteristics of 
metastases that appears within 9 months after surgery.

During subsequent treatment, we observed that the 
new model of the combination of immune and targeted 
therapy benefited patients with advanced giant cell MFS. 
The disease progression was successfully delayed, with well 
tolerance. The limitation of this study is that it provides only 
individualized treatment regimens, but lacks corresponding 
evidence of efficacy, so further studies are required.
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