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Abstract 
Pleural effusion in young children is most commonly associated with infectious or inflammatory conditions. However, rare malignant 
causes should also be considered, particularly when symptoms persist despite standard interventions. A 2-year-old boy presented with 
cough, fever, and dyspnea unresponsive to initial pleural drainage. Imaging revealed a large, complex left pleural effusion with mediastinal 
shift. Surgical exploration uncovered a cystic lesion in the upper lobe of the left lung. Histopathological analysis confirmed pulmonary 
pleomorphic rhabdomyosarcoma – a rare and aggressive pediatric malignancy. The lesion was resected, and the patient’s condition 
improved postoperatively. A regional lymph node was tumor-free. The child was referred for further oncologic care. Although extremely 
rare, pulmonary pleomorphic rhabdomyosarcoma should be included in the differential diagnosis of persistent pleural effusion in children. 
Early surgical intervention and histological confirmation are essential for timely diagnosis and initiation of appropriate therapy.
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Introduction

Rhabdomyosarcoma (RMS) is a type of soft tissue sarcoma 
characterized by the malignant transformation of striated mus
cle tissue. It can also manifest in anatomical regions that typi
cally lack normal striated muscles[1,2].

As the most prevalent soft tissue tumor in childhood, RMS 
accounts for approximately 6.5% of pediatric tumors and repre
sents more than 50% of pediatric soft tissue sarcomas[3–5].

The primary sites of RMS include the head and neck region 
(35%), followed by the urogenital tract, limbs, and trunk[6,7].

RMS exhibits sensitivity to both radiotherapy and chemother
apy; however, a multidisciplinary treatment approach incorpor
ating surgery, radiotherapy, and chemotherapy is essential for 
optimal outcomes[8–10].

Based on various factors, including patient age, tumor size, 
histopathological findings, and clinical staging, RMS has been 

categorized into three risk levels: low, intermediate, and high. 
This classification aims to facilitate stratified management and 
comprehensive treatment strategies[11–13]. The meticulous selec
tion of treatment modalities and the implementation of multi
modal therapeutic plans have significantly improved clinical 
outcomes and survival rates for RMS across different sites, with 
the current survival rate for pediatric RMS exceeding 70%[11,12].

However, primary RMS in the pulmonary region, an anato
mical site generally devoid of striated muscle, has been extremely 
rare in reported cases[13].

In this case report, we presented a unique case of pleomorphic 
pulmonary RMS in a 2-year-old child manifesting as refractory 
massive left pleural effusion with mediastinal shift.

Case presentation

A 2-year-old child presented with a 10-day history of cough, 
fever, and progressive dyspnea. Initial evaluation at an outside 
hospital included a chest radiograph demonstrating a left-sided 
pleural effusion. A left chest tube drainage was performed by an 
outside physician; however, there was no clinical or radiological 
improvement. A repeat chest X-ray revealed persistence and 
progression of the pleural effusion.

Given the lack of response to drainage, further imaging was 
pursued to investigate alternative etiologies. Chest wall ultraso
nography demonstrated a profuse, bloody pleural effusion with 
an organoid internal architecture and multiloculated compo
nents within a multilobular hematoma. These atypical features 
were considered inconsistent with uncomplicated parapneumo
nic effusion and raised concern for a hemorrhagic or neoplastic 
process. Subsequently, a contrast-enhanced chest computed 
tomography (CT) scan revealed a massive left pleural effusion 
causing near-complete collapse of the left lung and significant 
rightward mediastinal shift (Fig. 1), further supporting the sus
picion of an underlying space-occupying lesion.
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Laboratory investigations showed a marked elevation of the 
inflammatory index, with C-reactive protein levels increased 
approximately 15-fold above normal values. Hemoglobin concen
tration and total leukocyte counts were within normal limits, 
arguing against severe ongoing infection or hemorrhagic shock. 
Although infectious causes, including bacterial pneumonia and 
tuberculosis, were initially considered, the absence of leukocytosis, 
failure of clinical improvement after adequate drainage, and the 
atypical radiological characteristics made an isolated infectious 
etiology less likely. Microbiological cultures and molecular testing 
did not yield pathogenic organisms.

In view of progressive respiratory compromise and imaging 
findings highly suggestive of a structural intrathoracic pathology, 
the decision was made to proceed with surgical exploration without 
prior pleural fluid cytology. A left thoracotomy was performed 
through the fifth intercostal space (Fig. 2). Intraoperatively, 
a cystic mass arising from the upper lobe of the left lung was 
identified (Fig. 3). Complete excision of the lesion, along with 
resection of the damaged portions of the left upper lobe, was 
achieved (Fig. 4). Additionally, an enlarged lymph node located in 
the left pulmonary hilum was excised and submitted for histopatho
logical examination.

Histopathological analysis confirmed the diagnosis of pleo
morphic RMS (Fig. 5). The resected lymph node showed no 
evidence of tumor infiltration. Postoperatively, the patient’s 
clinical condition improved markedly, allowing removal of the 
chest tube without complications.

Following confirmation of the diagnosis, the patient was referred 
to pediatric hematology-oncology for further staging and manage
ment. The planned therapeutic approach included systemic multi- 
agent chemotherapy, most commonly based on a vincristine, acti
nomycin D, and cyclophosphamide (VAC) regimen, in accordance 
with established pediatric RMS treatment protocols. Radiotherapy 
was not immediately planned, given the complete surgical excision 
and absence of nodal involvement, but remained under considera
tion pending multidisciplinary tumor board evaluation. Early post
operative follow-up demonstrated sustained clinical improvement, 
and the patient was enrolled in ongoing oncologic surveillance.

Discussion

RMS is recognized as the most prevalent soft tissue malignancy 
in pediatric populations, accounting for approximately 6.5% of 

all pediatric tumors and over 50% of pediatric soft tissue sarco
mas, while constituting less than 5% of sarcomas in adults[1–4].

Pleomorphic RMS is an exceptionally rare entity in the pedia
tric population and is classically encountered in adults, in contrast 
to childhood RMS, which most commonly occurs between 2 and 
6 years of age and is predominantly of the embryonal or alveolar 
subtype[3–5]. Therefore, the occurrence of pleomorphic RMS in 
a 2-year-old child, as observed in the present case, is highly 
unusual and falls outside the expected age-histology distribution. 
Furthermore, the absence of regional lymph node involvement or 
distant metastasis at diagnosis represents a favorable prognostic 
indicator, as localized disease that is amenable to complete surgi
cal resection is associated with improved outcomes[2–4]. The cystic 
appearance of the pulmonary lesion is also atypical for pulmon
ary RMS, which generally presents as a solid mass[4–6], and this 
unusual morphology likely contributed to the initial diagnostic 
challenge and misinterpretation as a complicated pleural effusion.

Figure 1. A chest CT scan showing a large left pleural effusion compressing 
and deflating the left lung, pushing mediastinal structures to the right.

Figure 2. A surgical procedure performed via an incision located in the left 
thoracic region, specifically at the level of the fifth rib.
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Among the various presentations of RMS, primary pulmon
ary involvement is notably rare, with studies indicating that less 
than 3% of patients harbor tumors in the mediastinum, pleura, 
or lungs. When RMS occurs in the pulmonary system, it pre
dominantly manifests as embryonal or alveolar variants[7]. 
Overall, the late presentation of symptoms, particularly in 
cases affecting the respiratory system, underscores the complex
ity of diagnosis and management in this disease[8].

The demographic analysis of the patient cohort indicated 
a median age of approximately 10 years, characterized by 
a nearly balanced male-to-female ratio. A minority of partici
pants disclosed a history of smoking; however, a substantial 
proportion of pediatric cases were associated with congenital 
cystic adenomatoid malformation, thereby underscoring its clin
ical relevance within this population[1].

Upon initial diagnostic assessment, nearly all patients mani
fested clinical symptoms. A significant proportion presented with 
respiratory complications related to pulmonary masses, exhibit
ing symptoms such as cough, pleuritic chest pain, dyspnea, and 
generalized respiratory distress[8]. Moreover, instances of sponta
neous pneumothorax were documented in several cases.

The diagnosis is often delayed due to the non-specific nature 
of early symptoms and the rarity of the tumor, which can lead to 
initial misattribution to more common pediatric conditions such 
as pneumonia or tuberculosis[1–4].

From a diagnostic standpoint, the presence of a pleural effu
sion necessitates thorough evaluation. Initial imaging, such as 
chest X-ray and CT scan, is crucial for assessing the extent of 
pulmonary and pleural involvement. Pleural fluid analysis, 
although often non-diagnostic, should include cytological exam
ination to detect malignant cells. However, in many cases, defi
nitive diagnosis relies on tissue biopsy, obtained via image- 
guided techniques or thoracoscopy. Histopathological evalua
tion with immunohistochemical staining is essential to confirm 
the diagnosis and differentiate pleomorphic RMS from other 
small round blue cell tumors of childhood[8–10]. Markers such 
as desmin, myogenin, and MyoD1 play a pivotal role in estab
lishing myogenic differentiation[1–3].

Persistent pleural effusion in pediatric patients encompasses 
a wide differential diagnosis, with parapneumonic effusion or 
empyema representing the most common etiology and typically 
responding to antibiotics and adequate drainage. Tuberculous 
pleuritis, particularly in endemic regions, is characterized by 
chronic symptoms, lymphocytic exudate, and supportive 
microbiological or radiological findings. Congenital pulmon
ary malformations, such as congenital pulmonary airway mal
formation or bronchogenic cysts, may present with recurrent 
or nonresolving effusions secondary to infection or mass effect. 
Malignant causes, including lymphoma, often manifest with 
systemic symptoms, mediastinal lymphadenopathy, and recur
rent effusions[3–6]. In contrast, the present case was distin
guished by a bloody, multiloculated, organoid pleural 
effusion, lack of response to drainage, absence of typical infec
tious or tuberculous features, and intraoperative identification 
of a primary pulmonary mass, ultimately leading to the diag
nosis of pleomorphic RMS.

In terms of treatment, multimodal therapy remains the cor
nerstone of management for RMS. This typically involves 
a combination of surgical resection, chemotherapy, and radio
therapy, tailored according to the tumor location, stage, and 
resectability. However, for primary pulmonary tumors, espe
cially with pleural involvement, complete surgical excision may 
be challenging due to the anatomical constraints and the extent 
of disease at presentation[7–11].

Chemotherapy regimens, often based on VAC protocol, 
have demonstrated efficacy in RMS, though their success in 
pleomorphic variants remains less well-defined due to limited 
data. Radiotherapy is considered in non-resectable or residual 
disease. Despite aggressive treatment, the prognosis of pleo
morphic RMS in children is generally poor, with survival 
outcomes significantly worse than embryonal or alveolar 
subtypes[8–13].

Conclusion

Pleural effusion in young children should prompt thorough inves
tigation, as it may reveal rare malignancies such as pulmonary 
pleomorphic RMS. Early diagnosis and a multidisciplinary treat
ment approach are crucial to improve outcomes, despite the aggres
sive nature and poor prognosis associated with this rare pediatric 
tumor.

Figure 3. Atypical cystic lesion, significantly involving the upper lobe of the left 
lung.
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Figure 4. The excision process involving the removal of the identifiable lesion along with the compromised sections of the upper lobe of the left lung.
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