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A B S T R A C T

A 23-year-old female with a history of idiopathic epilepsy was found to have a right chest cavity
shadow in a school health checkup 5 years before. CT revealed a thin-walled cavity lesion in the
right middle lobe containing a ball-like mass, showing air crescent sign. After falling due to a
seizure, she was transported by ambulance and admitted. CT revealed diffuse ground-glass opaci-
ties throughout the right lung field. Bronchoscopy revealed bloody bronchial alveolar lavage
fluid. Due to the tumor hemorrhage, an elective simple right middle lobe resection was per-
formed without complications. The initial immunohistochemical staining was negative for ALK
using ALK1 clone; however, subsequent staining of ALK by D5F3 and 5A4 clone was positive. Im-
munostaining findings led to a diagnosis of inflammatory myofibroblastic tumor. The patient re-
mains under regular observation and has experienced no recurrence over the 6-year postopera-
tive period. This case contains two different points: the first is that a cavity lesion of inflammatory
myofibroblastic tumor may cause traumatic bleeding and should be treated with caution; the sec-
ond is that attention should be paid to differences in stainability among clones when diagnosing
inflammatory myofibroblastic tumor.

1. Introduction
In cases of minimal change in chest abnormal shadows, prolonged observation may be required. In cases where a diagnosis cannot

be made of tumor lesions through examination, such as using bronchoscopy, surgical resection is planned; however, balancing the ex-
pected diagnosis and the invasiveness of surgery is challenging. Younger individuals generally have a lower likelihood of malignant
diseases; therefore, if no changes are observed in imaging and the patient wishes to undergo observation without surgery, continued
observation can be selected [1].

The present case involved a rare clinical course of an inflammatory myofibroblastic tumor (IMT) during observation. We report
the rare case of IMT with the difficulties in histopathological diagnosis.

2. Case presentation
A 23-year-old female with a history of idiopathic epilepsy was found to have a right chest cavity shadow in a school health

checkup 5 years before. CT revealed a thin-walled cavity lesion in the right middle lobe containing a ball-like mass, showing air cres-
cent sign (Fig. 1A). Initial examinations yielded nonspecific results: she was negative for tuberculosis specific IFN-γ, Cryptococcus
antigen, Candida antigen, Aspergillus antigen, β-D-glucan, and CEA 0.8, SCC 0.9, CYFRA 0.8, and ProGRP 43.2. A follow-up CT scan
in three months revealed that the lesion had remained almost unchanged, with only slight movement of its contents. Considering the
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Fig. 1. CT findings at initial examination and 3 years later. (A) CT with 5 mm slice thickness at initial examination shows a cavity lesion measuring 18 mm in the right
middle lobe S4 region. The air crescent sign is present, but the wall is thin without halo sign, indicating strong inflammation unlikely. (B) CT with 3 mm slice thickness
at 3 years later. The internal mass was seemed to have a little fluidity, and its shape had changed slightly each CT scan.

mild thickening of the cavity wall and the absence of significant malignancy indicators, malignancy was not strongly suspected. In the
cases of solitary cavitary lesions excluding lung apical bullae, the possibility of neoplastic disease must be considered, and a histologi-
cal diagnosis is deemed crucial. We suggested either a bronchoscopic biopsy or a surgical lung biopsy, she declined our proposal and
opted for follow-up CT observation. The CT scans showed no significant changes in the lesion for years (Fig. 1B).

Four years had passed since the initial visit, the patient fell due to a seizure and was transported by ambulance and admitted to our
hospital. Although the seizure had subsided, CT revealed diffuse ground-glass opacities throughout the right lung field and in part of
the left lower lobe (Fig. 2). Bronchoscopy revealed bloody bronchial alveolar lavage fluid. Since the tumor hemorrhage was tempo-
rary and the hemoptysis ceased, emergency surgery was not performed, and the patient was discharged on 9 hospital day.

Due to the tumor hemorrhage, an elective surgical treatment was planned (Fig. 3). The patient was re-admitted and right middle
lobe resection was performed without complications. She was discharged after a successful postoperative course. Histopathological

Fig. 2. CT findings of traumatic tumor hemorrhage. (A)–(D) CT with 1 mm slice thickness at hemorrhage onset. Diffuse ground-glass opacities were seen throughout
the right lung field and in a part of the left lower lobe, which is prominent around the tumor and in the right middle lobe, strongly suggesting bleeding from the tumor.
Additionally, the shadow is stronger on the peripheral side of the tumor, and considering that the tumor communicates with the peripheral bronchus, it is conceivable
that bleeding within the tumor has dispersed peripherally through the bronchus.
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Fig. 3. CT findings of preoperative scan 1 month after traumatic tumor hemorrhage CT with 1 mm slice thickness shows the abnormal shadow due to bleeding has
disappeared, and there are no significant changes in the tumor. The internal content has further decreased.

examination revealed spindle-shaped cells with a clear cytoplasm forming a sheet-like structure with few mitotic counts, and there
were no prominent atypical features. Infiltration of inflammatory cells such as lymphocytes and neutrophils was observed, with some
staghorn-like vessels (Fig. 4). IMT, solitary fibrous tumor, pulmonary sclerosing hemangioma, and perivascular epithelioid cell tumor
were considered differential diagnoses. Immunohistochemical (IHC) staining was positive for vimentin and SMA. Staining for CD34,
c-kit, STAT6, HMB45, TTF-1, IgG4, and ALK was negative (Fig. 5). Since a definitive diagnosis could not be reached, an external con-
sultation was conducted and staining showed positive for ALK, which differed from our findings. As they used D5F3 clone, whereas

Fig. 4. Histopathological findings of the tumor (a) (Hematoxylin and eosin [HE] staining, x200) Histopathological examination reveals spindle-shaped cells with a
clear cytoplasm forming a sheet-like structure. (b) (HE staining, x100) Staghorn-like vessels (black arrowhead).

Fig. 5. Difference in immunohistochemical stainability (a) Negative for ALK1 clone. (b) Positive for 5A4 clone.
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we used ALK1 clone in our hospital, upon receipt of the results, experimental staining with the 5A4 clone was performed for confirma-
tion and the results were positive (Fig. 5). The immunostaining results led to a diagnosis of IMT.

The patient remains under regular observation and has experienced no recurrence over the 6-year postoperative period.

3. Discussion
IMT is a rare malignant tumor that predominantly affects young individuals and can occur in various locations besides the lungs

[2]. The most consistent pathologic feature of IMT is a proliferation of spindle cells associated with a variably dense polymorphic in-
filtrate of mononuclear inflammatory cells [3]. In recent years, surgical treatment was performed for five cases of IMT over a three-
year period in Japan. During this period, surgeries for primary lung cancer exceeded 130 thousand cases [4–6]. Approximately 70 %
of IMT patients are asymptomatic, according to a recent study [7]; however, previous studies reported that respiratory symptoms,
such as cough and hemoptysis, are common [8,9]. Surgical complete resection is the optimal treatment for this condition. However,
in cases where complete resection is not possible, Crizotinib has been reported as a treatment option [10].

The imaging features of IMTs are heterogeneous. Narla et al. [11] reported that they often present as solitary, well-demarcated
nodules or infiltrative shadows. There were 66 articles describing IMT included “cavitary” or “cavity” in PubMed. Among these, 6
IMT cases in 3 reports described cavity lesion in the thoracic region [12–14]. The imaging findings presented in these articles appear
to be cavities caused by necrosis. In our case, the slightly thickened wall of the cavitary tumor lesion was composed of tumor compo-
nents, but there was no associated necrosis histologically.

In cases of cystic lung cancer, which is relatively common compared to IMT, the etiology of cystic lesions varies with multiple hy-
potheses [15]. Based on this report, the expansion of the cavitary lesion is most likely due to the tumor directly destruction of pul-
monary alveoli. As for the formation of the cavity, it might be related to the involvement of relatively large bronchi which may serve
as air passage. Differentiating this disease based on imaging may be difficult, the presence of a solitary cavitary lesion with a thin
wall, especially if it does not seemed to be so-called bullae, might suggest a malignant lesion including IMT over infectious diseases.

The present case was asymptomatic and discovered through a regular checkup; however, it exhibited a rare event of traumatic tu-
mor bleeding during the observation period. There are no previous reports of traumatic tumor hemorrhage of the lung; however, trau-
matic bleeding has been reported in hydatid cyst [16]. The bleeding in this case resulted from a fall due to a seizure. The likelihood of
a patient losing consciousness and falling in daily life is considered low; however, considering that young patients may engage in
sports involving physical impact, it is advisable to consider the possibility of bleeding due to daily activities while observing cavitary
lesions. Appropriate surgical indications should also be considered.

Histologically diagnosing this case was challenging. IMT has been reported to be ALK-positive in 72.5 % of cases by IHC staining
[17]. In this case, the initial IHC staining using ALK1 clone (DakoCytomation, Denmark) was ALK-negative, posing diagnostic diffi-
culties. Consultation with an external institution revealed positivity using the D5F3 clone, suggesting IMT. Subsequent staining with
the 5A4 clone (Nichirei Biosciences Inc., Japan) at our hospital yielded positive results and we diagnosed IMT. Since control tissues
were also stained with ALK1 clone, issues with the reagent or procedure are unlikely. While ALK-negative IMT is reported to have a
higher frequency of metastasis compared to ALK-positive tumors [18], the role of ALK positivity is crucial as a supplementary diag-
nostic tool for accurate prognosis prediction. There is a report that D5F3 is superior to ALK1 in lung adenocarcinoma [19]; however,
there is no report on staining details for IMT. Our findings suggest that it is necessary to pay attention to clone differences and detec-
tion methods when performing conventional IHC staining.

4. Conclusion
When IMT presents as a cavity lesion, the possibility of tumor hemorrhage should be considered. Although an accurate ALK result

is important for diagnosis and prognosis prediction, caution is required due to potential difficulties in staining.
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