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Accurate diagnosis of pulmonary inflammatory
myofibroblastic tumor by imaging technology
before operation

A case report
Lv Sun, MD#* @, Yuhang Zhu, MDP, Cheng Chen, MD¢, Jigjia Huang, MD¢, Bangguo Li, MD?

Abstract

Rationale: Pulmonary inflammatory myofibroblastic tumor (IMT) is a rare borderline tumor, which has the potential of malig@
including invasion of surrounding tissues, distant metastasis and recurrence. However, the preoperative diagnosis is difficult and it
can also be difficult to distinguish from malignancy in small tissue samples. Preoperative accurate diagnosis has important clinical
significance for patients to choose treatment measures and improve the quality of rehabilitation. We was examined by computed
tomography (CT) plain scan plus enhanced scan, magnetic resonance diffusion-weighted imaging (DWI) and apparent diffusion
coefficient (ADC) imaging technology in an adult female, compared with lung cancer and pulmonary cryptococcus infection for
diagnosis of pulmonary IMT.

Patient concerns: A 32-year-old female patient was admitted to the hospital “physical examination revealed nodules in the

right upper lung for 1 week”.

inflammatory myofibroblastic tumor.

Diagnoses: The patient was diagnosed with Pulmonary inflammatory myofibroblastic tumor.
Interventions: Single-port thoracoscopic lobectomy was performed after multidisciplinary consultation.

Outcomes: DWI| and ADC improves the accuracy of preoperative diagnosis and well guides the formulation of treatment
measures. The combined CT, DWI, and ADC magnetic resonance imaging technology has more important significance in the
diagnosis and differential diagnosis of IMT and lung malignant tumors.

Lessons: Although accurate preoperative diagnosis of pulmonary IMT is difficult. Chest CT examination combined with DWI and
ADC imaging technology has high clinical significance for the diagnosis of IMT.

Abbreviations: ADC = apparent diffusion coefficient, CT = computed tomography, DWI = diffusion-weighted imaging, IMT =
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1. Introduction

The increase of health examination and the improvement
of medical technology make the detection rate of pulmonary
masses increase dramatically. The growth, evolution, nature and
size of the masses determine the different of treatment methods.
Benign pulmonary nodules can be treated conservatively, while
malignant tumors need the combination of multiple treatment
methods, mainly surgery. An expert consensus agreed that it is
of great significance for the diagnosis and treatment of related
diseases and the long-term health of patients, especially during
the COVID-19 pandemic.!!!

Written informed consent was obtained from the patient for publication of this
case report and accompanying images.
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Inflammatory myofibroblastic tumor (IMT) is a kind of
soft tissue tumor that commonly occurs in children and young
adults. “The WHO Classification of Soft Tissue and Bone
Tumors,” prepared by the WHO Editorial Board of Cancer in
2020, classified IMT as an intermediate (occasionally meta-
static) tumor.?! The lung, omentum, mesentery and other soft
tissues are the most common sites of IMT, among which the
lung accounts for about 1/3, most of which show local inva-
sive growth, and about 5% of the total IMT may show dis-
tant metastasis.”>¥ Surgical resection is the main treatment for
tumors in situ, while targeted therapy is more relied on for
distant metastasis and recurrent tumors.’! Since the overall
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incidence of pulmonary IMT is low and difficult to diagnose,
Multidisciplinary imaging examination can provide effective
diagnostic basis, which can provide effective guidance for the
selection of surgical treatment before metastasis of this dis-
ease, and helpful to improve the long-term health quality of
patients.

2. Patient information

A 32-year-old female patient was admitted to the hospital “phys-
ical examination revealed nodules in the right upper lung for 1
week.” she did not show any symptoms or signs of respiratory
disease in the past 3 months. No previous history of respira-
tory diseases such as recurrent wheezing, cough, expectoration,
hemoptysis, infection, etc, and no person from a high-risk area
of COVID-19.

3. Clinical findings

The thorax was symmetrical. There were no wet or dry rales on
auscultation. Lung function tests were normal.

4. Timeline (Fig. 1)

5. Diagnostic assessment

Chest computed tomography (CT) in other hospital showed
nodules in the upper lobe apex of the right lung, and scle-
rosing alveolar cell tumor and carcinoid were considered.
Admission diagnosis: right upper lung mass. Chest CT
examination was performed on the same day after admis-
sion (Fig. 2A-D), which showed soft tissue density nodules
of about 23x16 x 19 mm? in the right upper lung, with shal-
low lobulated edges and adjacent pleural traction depression,
mild to moderate uneven enhancement on enhanced scan-
ning, and small mediastinum and hilar lymph nodes. Imaging
diagnosis: right upper lung nodules, inflammatory lesions are
likely. To further determine the surgical plan, chest magnetic
resonance imaging examination was performed the next day
(Fig. 2E-H). The results showed T1 and slightly longer T2
signal nodules with a size of 23x16x19 mm3 in the right
upper lung, with superficial lobulated edges, high intensity
on diffusion-weighted imaging (DWI) and high intensity
on apparent diffusion coefficient (ADC), adjacent pleural
thickening, no enlargement of mediastinal and hilar lymph
nodes, and a small amount of bilateral pleural effusion.
Imaging diagnosis: Nodules in the right upper lung tend to
be inflammatory lesions, and tumors were excluded by close
follow-up; Bilateral small amount of pleural effusion. Blood
test: WBC9.34x 109/L, N 0.77%, L 0.12%.
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6. Therapeutic intervention

The surgical plan was determined based on the opinions of
the imaging department, the Department of pathology and
the Department of anesthesiology. Single-port thoracoscopic
lobectomy was performed (Fig. 3A). The operation process was
smooth. After the operation, the endotracheal tube was removed
and returned to the ward awake.

7. Follow-up and outcomes

Immunohistochemical results of postoperative paraffin sec-
tions showed a right upper pneumonic myofibroblastoma
(Fig. 3B and C). The patient was discharged from hospital
1 week later. No special discomfort was observed during 8
months of follow-up.

8. Discussion

IMT is a rare tumor with systemic onset but unknown origin,
especially occurring in the chest tissue, and the incidence of
lung tumors is <1%.1 IMT is an intermediate tumor with a
tendency to develop into malignant tumors. Pulmonary IMT
may occur at all ages, and patients may present with asymp-
tomatic symptoms, chronic cough, hemoptysis, and progres-
sive dyspnea according to the disease evolution, tumor size
and location.”™ It is difficult to make a direct diagnosis
before histopathological results are obtained. With the pro-
motion of the development of multidisciplinary cooperation,
it is of practical clinical significance to make a clear preop-
erative diagnosis for the choice of surgical methods, improve
the treatment effect, and promote rapid recovery for such
patients.

Imaging combined with tissue puncture and pathological
examination is an effective method to determine the nature
of lung masses, but this method has risks and disadvan-
tages such as small sample size, vascular injury, and tumor
metastasis.!'” In clinical practice, it is more common to rely
solely on imaging to preliminarily define the nature of the
mass and make diagnosis and treatment plans. In many imag-
ing reports of IMT of the lung, CT examination results are
almost all used, which usually suggest solitary nodules in the
lung, with different shapes and usually no lymphadenopa-
thy. Enhanced scanning is mainly characterized by different
degrees of delayed enhancement, 'l which is similar to the
CT findings of this case. For now, MR manifestation of pul-
monary inflammatory muscle fibroblastoma is given priority
to with case reported, the patients were MR performance for
T1 is a bit long T2 signals, such as no necrosis internal sig-
nals, do not agree with Naime reports,/'3! consideration may
be related to this study small nodules, has not yet occurred
necrosis and inflammatory muscle fibroblastoma image per-
formance related diversification. Magnetic resonance DWI

Physical examination revealed
pulmonary nodules

Uniportal video-assisted thoracoscopic
right upper lobectomy

No obvious discomfort was observed
during follow-up
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Figure 2. CT images (A-D) and MRI images (E-H) of the patient. (A, B) Puimonary window and mediastinal window: oval soft tissue density nodules in the
right upper lung, (C, D) enhanced arteriovenous phase: mild to moderate uneven delayed enhancement with slight thickening of adjacent pleura on enhanced
scan. MRl images were injected with oval, T1 and slightly longer T2 signal nodules in the right upper lung of (E, F) with a small amount of pleural effusion, (G)
nodules showed hyperintensity on DWI, and (H) ADC nodules showed hyperintensity. ADC = apparent diffusion coefficient, CT = computed tomography, DWI
= diffusion-weighted imaging, MRI = magnetic resonance imaging.

Figure 3. Schematic diagram of single-port thoracoscopic operation (A) and pathological examination results (B,C). A large number of spindle cell hyperplasia
with lymphocyte and plasma cell infiltration, local lymphoid follicle formation, scattered alveolar epithelial cell hyperplasia, immunohistochemistry showed the
expression of tumor cells: CK focal (+), ALK (+ +), SMA (+ +), Desmin (=), according to (-), CD34 (=), Ki67 (5%). The expression of CD138 (++), IgG (++), IgG4
(-) in interstitial plasma cells; Napsin-a (+) and TTF1(+) were expressed in alveolar epithelial cells.
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and ADC are of great significance for the differentiation of
benign and malignant tumor lesions in multiple organs of the
body, including the lung,!'"*'"l and the ADC value of benign
lung lesions is higher than that of malignant lung lesions.!'®!
In this patient with IMT, DWI, and ADC sequence examina-
tion were added before operation, and the results showed
that both DWI and ADC of the right upper lung nodules
showed hyperintensity. In addition, CT and MR findings of
pulmonary cryptococcal infection, pulmonary IMT and lung
cancer were preliminarily compared in this study (Figs. 4 and
5). IMT showed shallow lobulation, the boundary of crypto-
coccal infection was blurred, and lung cancer showed deep
lobulation. IMT showed mild to moderate uneven delayed
enhancement, cryptococcal infection showed obvious uni-
form enhancement, and lung cancer showed obvious uneven
enhancement. Magnetic resonance imaging of the 3 lesions
showed that the nodules showed the same T1 signal and
slightly longer T2 signal, and the DWI of lung cancer showed
high signal and significantly reduced ADC signal, which was
consistent with the report of Shen et al™ IMT and DWI of
cryptococcal infection showed high signal intensity, and there
was no significant difference between the signal intensity and
lung cancer. ADC signal intensity of lung cancer was the low-
est, while that of IMT was the highest. ADC signal intensity
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of pulmonary cryptococcal infection was higher than that of
lung cancer and slightly lower than that of IMT. However,
ADC signal intensity of IMT and cryptococcal infection was
similar, so it was still difficult to distinguish them. In conclu-
sion, the combined DWI and ADC imaging technology has
certain value in the diagnosis and differential diagnosis of
IMT and lung malignant tumors, and the differential diag-
nosis value of IMT and benign lung lesions needs to be fur-
ther explored. The thoracic surgeon combined with the good
suggestions given by the imaging, comprehensively analyzed
the results and sought the opinions of the related experts in
pathology and anesthesiology, designed the precise surgical
plan and completed the operation with the surgical method
of lung tumors with nonmalignant tendency.

9. Conclusion

After pulmonary nodules appear in children or young patients,
chest CT examination combined with DWI and ADC imaging
technology has high clinical significance for the diagnosis of
IMT, which has reference value for doctors to choose conser-
vative treatment and surgical treatment, and is helpful for the
long-term health of patients.
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Figure 4. CT findings of three different lung masses note. (A-D) Oval soft tissue density nodules in the right upper lung, with shallow lobulated edges, mild
to-moderate uneven delayed enhancement on enhanced scanning, and slight adjacent pleural thickening. (E-H) Oval soft tissue density nodules in the left lower
lung with blurred boundary and obvious uniform enhancement on enhanced scan. (I-L) Circular soft tissue density nodules in the right upper lung with deep
lobulated edges, marked uneven enhancement on contrast-enhanced scan with small areas without enhancement. CT = computed tomography.

Pulmonary lesions

Venous phase

Venous phase




Sun et al. ¢ Medicine (2023) 102:35

www.md-journal.com

IMT

Pulmonary lesions

T1 weighted image

Cryptococcal pneumonia

| Pulmonary lesions

ey

Squamous cell carcinoma

/e
L]
' Pulmonary lesions

DWI

' -

v Pulmonary lesions “~ ﬁ
L)
L ow

‘ .

.‘.‘

Pulmonary lesions

Figure 5. MRI findings of three different types of lung masses Note. (A-D) The T1 and T2 signals of oval shape in the right upper lung were slightly longer, with
high signal on DWI and high signal on ADC. (E-H) In the left lower lung, the T1 signal was slightly longer than the T2 signal, the DWI showed a high signal, and
the ADC showed a slightly high signal. (I-L) The right upper lung is round, equal to T1 and slightly longer T2 signal, high signal on DWI and low signal on ADC.
ADC = apparent diffusion coefficient, DWI = diffusion-weighted imaging, MRI = magnetic resonance imaging.
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