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Abstract
Myofibroblastic sarcoma (MS) is a malignant tumor of soft tissue or bone that can occur in
children or adults, with a high rate of recurrence and metastasis. We report a case of low-grade
malignant MS of the left shoulder, diagnosed based on pathological examination and im-
munohistochemical staining. However, the patient had unexplained pleural maculopathy. The
patient passed away 6 months after the diagnosis of myofibroblast sarcoma due to multiple
metastases throughout the sarcoma. Combined with the patient’s history, ancillary findings, and
after MDT discussion, the patient was ultimately considered to have a high probability of
myofibroblast sarcoma combined with pleural maculopathy. In conclusion, when a patient is
diagnosed with myofibroblast sarcoma in combination with pleural macula, in the absence of
other causative factors, a deep tissue biopsy of the pleura should be actively performed to
confirm the diagnosis.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Myofibroblastic sarcoma (MS) is a rare spindle cell sarcomamost commonly found in the head
and neck, limbs, and trunk [1, 2]. However, MS is rarely combinedwith pleural lesions. We report a
rare case of low-grade malignant myofibroblast sarcoma combined with pleural maculopathy.
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Case Presentation

On February 24, 2021, a 37-year-old male was admitted to the hospital with “chest
tightness for 4 days.”He had a history of “Hodgkin’s lymphoma” for more than 20 years, which
was cured at the time of diagnosis. He had a history of “hypothyroidism” for 6 years and had
been on oral treatment with Euthyrox (50 μg bid) for a long time.

Physical examination: mild shortness of breath, low breath sounds in the left lung, and
dry and wet rales in the right lung. The left shoulder mass (which had been found for 3
months), was approximately 3 cm × 3 cm in size, tough, with a dark red color around it, and
the skin temperature was not high. The rest of the physical examination was
unremarkable.

On February 23, 2021, chest CT was performed and showed multiple lamellar hyper-
dense shadows with blurredmargins in both lungs, nodular foci in the right lung, and bilateral
pleural effusions (Fig. 1a–c). Laboratory tests were on admission, which included the fol-
lowing: blood routine examination: leucocyte: 13.4 × 109/L, neutrophil percentage: 83.1%;
C-reactive protein (CRP): 44.3 mg/L; pro-brain natriuretic peptide: 666.9 pg/mL; blood gas
analysis (arterial blood, 21% oxygen concentration): PH: 7.45, PO2: 61 mm Hg, PCO2: 36 mm
Hg, SO2: 92%, HCO3−: 25 mmol/L, BE: 1.4 mmol/L; calcitonin normal; cryptococcus gono-
coccal polysaccharide antigen test, G test (fungal detection test), GM test (invasive Aspergillus
detection test), antinuclear antibody, and anti-neutrophil cytoplasmic antibody test were all
negative. Pulmonary function: severe obstructive ventilation dysfunction (FEV1/FVC: 67.4%,
FEV1 predicted: 32.5%); negative bronchodilation test. Cardiac ultrasound: EF: 60%; peri-
cardial effusion (small to moderate); aortic and mitral regurgitation (mild). Pleural ultra-
sound showed bilateral pleural effusion. Pleural fluid routine: orange-red color, cloudy with
clots, total cell count 4,000 × 106 cells/L, nucleated cells 430 × 106 cells/L, monocytes 80%,
multinucleated cells 20%, weakly positive for Levantine (±). Pleural fluid biochemistry: total
protein of 36.5 g/L, glucose of 6.35 mmol/L, lactate dehydrogenase of 192.4 U/L. Pleural fluid
culture and pleural fluid smear were negative for antacid bacilli; pleural fluid tumor markers
(carcinoembryonic antigen, neuron-specific enolase) were negative; pleural fluid pathology:
mesothelial cells, neutrophils, and lymphocytes were detected in the smear and sediment, and
no malignant tumor cells were detected.

On February 26, 2021, a thoracoscopic pleural biopsy was performed because of the
orange-red color of the pleural fluid, and yellowish tissue of varying sizes was seen in the wall
pleura (Fig. 2a, b). Pathology of the left mural pleura: granulomatous hyperplasia and me-
sothelial hyperplasia are seen (Fig. 2c). Pathology of the mural pleura was sent to Peking
Union Medical College Hospital, and the pathological diagnosis was consistent with ours. On
March 5, 2021, we performed bronchoscopy, and pathology showed fibroblast proliferation
with increased alveolar septa visible in the alveolar lumen and lesions consistent with or-
ganizing pneumonia (Fig. 3a). The patient had a history of Hodgkin’s lymphoma, and or-
ganizing pneumonia was not considered to be associated with lymphoma after the hema-
tology consultation.

Surgical resection was performed for the left shoulder mass and pathology showed a
spindle cell tumor (Fig. 3b). Immunohistochemistry: vimentin: +, SMA foci: +; desmin: +, D68:
+, Ki-67: 40% +, CK: −, Bcl-2: −, CD34: −, CD99: −, S-100: −. Combined with the pathological
and immunohistochemical findings, this patient’s left shoulder mass was diagnosed as a low-
grade malignant myofibroblast sarcoma.

The patient was initially thought to have pneumonia, but the etiology was unknown, so
symptomatic treatment with antibiotics against infection, bronchodilation, and diuresis was
initiated. After 2 weeks of treatment, the patient’s symptomswere relieved, the blood test was
lower than before, and chest CT showed flaky high-density shadows in the right lungs, some of
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which showed ground-glass changes, and the pleural effusion on the left side was reduced,
and with artificial pneumothorax (Fig. 1d, e), suggesting that the patient’s lung lesions are
in remission from before. We adjusted the treatment plan to anti-infective combined with
anti-inflammatory (methylprednisolone 40 mg) and other symptomatic supportive
treatments according to the patient’s progress. The patient’s symptoms improved.
However, the cause of the yellowish tissue in the pleura was unknown and the patient was
advised to undergo another thoracoscopic biopsy, but the patient refused to receive
further treatment. After 6 months of telephone follow-up, the patient’s family members
complained that the patient passed away due to the deterioration of the patient’s condition
caused by the spread of the sarcoma in many places throughout the body, the details of
which were not clear.

Discussion

Sarcoma is a malignant tumor originating from mesenchymal tissue, which can occur
anywhere in the body [3, 4]. Sarcomas are divided into two main categories, skeletal
sarcomas and soft tissue sarcomas, depending on their anatomical location. The
treatment of first choice for osteosarcoma and STS is surgical resection of the primary
tumor, usually accompanied by adjuvant chemotherapy (AC) and/or radiotherapy and/
or neoadjuvant [5–9].

A retrospective meta-analysis identified 545 uterine leiomyosarcoma (uLMS) patients
(AC: 252, observation: 293). Compared with observation, AC (with or without radiotherapy)
did not decrease locoregional recurrence, distant recurrence, and overall recurrence in
early-stage uLMS [10]. In addition, Rizzo et al. [11] summarized the US regarding adjuvant
therapy, including chemotherapy, radiotherapy, and hormone therapy, having no definite
survival benefit after surgery for uterine sarcoma. In recent years, immunotherapy has
provided a new treatment option for cancer patients. A systematic review identified 49,425

a b c

ed f

Fig. 1. a–c Chest CT showing multiple lamellar hyperintensities with blurred margins in both lungs,
nodular foci in the right lung, bronchial inflation signs in some of the lesions, bilateral pleural effusions.
d–f Right lung lamellar hyperintensity shadow, a nodular shadow is more than before, partly with
ground-glass change, left pleural effusion is reduced, and with artificial pneumothorax.
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cancer patients from 85 clinical trials and assessed the complete remissions rate in cancer
patients receiving immunotherapy versus control treatment by meta-analysis [12]. Higher
complete remission rate was reported in cancer patients treated with immunotherapy or
chemo-immunotherapy compared with control treatments. The discovery of immune in-
filtration in sarcoma is a new source of therapeutic targets. Immunocheckpoint inhibitors
have provided new options for the treatment of sarcomas and accelerated the revolution in
immunotherapy for sarcomas.

The biomarkers for immunotherapy of sarcoma include lymphocyte infiltration, PD-L1
expression within the tumor, and mutation load of sarcoma [13]. However, it has also been
suggested that potential predictive biomarkers for sarcoma immunotherapy are B-cell-rich

a b

c

Fig. 2. a Thoracoscopic pleural biopsy: yellowish tissue of variable size is visible in the mural pleura. b
Pathology of the wall pleura biopsy. c Pathology of the left mural pleura: granulomatous tissue hy-
perplasia and mesothelial hyperplasia are seen.
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tumor-infiltrating lymphocytes, TMB, and IDO1 activity [14]. Furthermore, even though the
high heterogeneity of PD-1/PD-L1 in sarcoma, it is not considered a suitable biomarker [13,
14]. In a recent study analyzing a database of 216 patients with uLMS from the cBioPortal and
AACR-GENIE databases for mutational profiles [15], 81% of patients carried at least one
interfering mutation in one of the four recurrently mutated genes, TP53, RB1, ATRX, and
PTEN, with the most commonly mutated gene being TP53, followed by RB1. TP53, ATRX, and
RB1 mutations were seen in both primary and metastatic foci, whereas PTEN mutations
tended to be acquired in the late stages of the disease. Tumor mutations play a very important
role in the metastasis and recurrence of sarcomas. In the future, further in-depth studies
targeting the pathways of tumor mutations may provide an effective and targeted treatment
for sarcoma patients.

MS is a type of soft tissue sarcoma, often with painless masses as the first symptom, that
usually occurs deep in soft tissue, and can metastasize distantly [2, 16, 17]. The diagnosis of
myofibroblast sarcoma is based on pathological analysis and myogenic markers. The most
effective treatment method for MS is surgical resection, with a high postoperative recurrence
and metastasis rate.

Reviewing the course of disease progression in this patient, the initial presentation of this
patient was free of predisposing factors such as infectious agents, drugs, and connective tissue
disorders, and he passed away at a later stage due to the recurrence and metastasis of the
sarcoma that led to the deterioration of his condition. Combined with the patient’s clinical
manifestations, laboratory tests, and pathological findings, and after discussion at the MDT,
the diagnosis of this patient was considered to be a low-grade malignant MS combined with
pleural xanthomatosis and organized pneumonia, but other pleural tumors could not be
excluded. Therefore, we would like to draw clinicians’ attention to the fact that pleural macula
is also one of the alert factors for malignant tumors. This case report is novel due to its clinical
presentation as well as laboratory and image findings, which can guide us in making clinical
decisions through algorithms when facedwith similar clinical cases. We have summarized the
main laboratory results and immunohistochemical findings in Table 1.

The diagnosis of the swelling on the left shoulder was clear in this case, but the diagnosis
of the yellowish tissue on the pleura was not definite in this patient, and the pathology was
reported as a fibrinous exudate, which was considered to be since only the superficial tissue
was taken and the lesion was not taken. Also, this patient’s pneumonia was considered to be
secondary pneumonia, which led to a poor outcome because the primary focus was not taken

a b

Fig. 3. a Pathology of the middle lobe of the right lung: alveolar structures are present, with Masson
vesicle formation (red arrow) and partial widening of the alveolar septa visible in the alveolar lumen,
with no obvious inflammatory cell infiltration. b Pathology of the left shoulder mass: spindle cell tumor,
combined with immunohistochemistry, the lesion is consistent with a low-grade malignant myofi-
broblast sarcoma.
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for the aforementioned reasons. Ultimately, this patient died of multiple metastases
throughout the body from sarcoma, considering that the tumor had invaded the pleura at that
time. In the case of an unexplained pleural macula, the possibility of malignancy should be
fully considered in the treatment process, and deep tissue should be retrieved for pathology.

Kuhnen et al. [18] describe a case of low-gradeMS of the chestwallwithmultiple recurrences
over years. Zhao et al. [19] reported a case of high-grade myofibroblast sarcoma of pleural origin
whowas treatedwith chemotherapy (epirubicin and ifosfamide in eight cycles) and radiotherapy
and was followed up for 6 months with no tumor progression. An inflammatory myofibroblastic
tumor is a rare lung tumor that presents clinically as a cough, with no abnormalities on physical
examination or routine blood biochemistry, and a nodular lesion on chest CT [20]. The study
found that pleural adhesion, pleural plaques, and pleural nodularity are among the prognostic
factors of malignant pleural mesothelioma and suggest a poor prognosis [21]. In this patient’s
pleural lesion, we need to make a differential diagnosis for the abovementioned diseases.

Conclusion

Myofibrosarcoma usually occurs deep in soft tissue [2]. If myofibrosarcoma occurs in the
pleura, and it is difficult to take diseased tissue from the abnormal superficial pleural tissue, to
avoid such a situation, deep tissue biopsies are performed as often as the patient’s physical
condition permits and in the absence of any other side effects. Pathological and immuno-
logical tests support the diagnosis. After resection of the primary lesion of MS, however, due to
the high rate of recurrence and metastasis, regular review and systemic screening are re-
quired to reduce the harm caused by recurrence. The CARE Checklist has been completed by
the authors for this case report, attached as online supplementary material (for all online
suppl. material, see https://doi.org/10.1159/000533554).

Table 1. Mainly laboratory studies and immunohistochemical findings

Items Results

Blood routine examination Leukocyte: 13.4 × 109/L; neutrophil percentage: 83.1%

CRP 44.3 mg/L

pro-BNP 666.9 pg/mL

Blood gas analysis (oxygen
uptake: 21%)

PH: 7.45, PO2: 61 mm Hg, PCO2: 36 mm Hg, SO2: 92%, HCO3−:
25 mmol/L, BE: 1.4 mmol/L

Routine examination of pleural fluid The pleural fluid was orange-red, turbid with clots; total cell count:
4,000 × 106 cells/L; nucleated cells: 430 × 106 cells/L; monocytes:
80%; multinucleated cells: 20%; Levantine (±)

Biochemical examination of pleural
fluid

Total protein: 36.5 g/L, glucose: 6.35 mmol/L, LDH: 192.4 U/L

Pulmonary function tests Severe obstructive ventilatory dysfunction; bronchodilation test (−)

Cardiac ultrasound EF: 60%; small to moderate amount of pericardial effusion; mild aortic
and mitral valve regurgitation

Immunohistochemistry (left
shoulder mass)

Vimentin: +, SMA foci: +; desmin: +, D68: +, Ki-67: 40% +, CK: −, Bcl-
2: −, CD34: −, CD99: −, S-100: −

CRP, C-reactive protein; pro-BNP, pro-brain natriuretic peptide; LDH, lactate dehydrogenase.
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