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Abstract

BACKGROUND

Thoracolithiasis is a rare benign condition that manifests with one or more small
nodules in the pleural cavity. In most cases, it is asymptomatic and found
incidentally on chest imaging or during thoracic surgery. The thoracolithiasis
formation process is rarely documented. Herein, we present a case of a rare, large,
curve-shaped thoracolith, the formation of which was documented on serial
computed tomography (CT) images.

CASE SUMMARY

A 46-year-old male patient who denied any prior systemic disease was evaluated
due to intermittent right-sided lateral chest pain lasting for a year. Chest
radiography and CT revealed a circumscribed calcified nodule measuring 3.5 mm
in the right lower lung lobe. Nodule biopsy revealed fungal infection, which was
treated with antifungal medication. After 2 years of follow-up, the patient
developed intermittent chest discomfort caused by pleural adhesions, and
underwent video-assisted thoracic surgery with pneumolysis. Postoperatively, he
developed empyema, which fully resolved with antibiotic therapy. Thereafter, he
was followed up at the outpatient clinic and underwent chest CT twice per year.
Over time, we observed thickening of the right distal pleura near the lower
posterior mediastinum, and several sporadic calcified nodules with gradually
increasing intensity, which eventually merged into a single calcified curve-shaped
thoracolith measuring approximately 9 cm in length during the 5-year follow-up.

CONCLUSION
This study documented the formation of a rare thoracolith shape observed for the
first time.
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Core Tip: Thoracolithiasis, a rare benign condition manifesting with one or more small nodules in the
pleural cavity, is usually asymptomatic and discovered incidentally on imaging or during surgery. We
present the case of a 46-year-old man who was treated for lung fungal infection and subsequently
underwent video-assisted thoracic surgery with pneumolysis due to pleural adhesions. The serial chest
computed tomography images obtained during the 5-year follow-up showed right pleural thickening near
the lower posterior mediastinum with formation of a large curve-shaped thoracolith from sporadic
calcified nodules. Thoracolithiasis formation is rarely observed, and this is the first case of such
thoracolith shape.

Citation: Hsu FC, Huang TW, Pu TW. Formation of a rare curve-shaped thoracolith documented on serial chest
computed tomography images: A case report. World J Clin Cases 2023; 11(10): 2329-2335

URL: https://www.wjgnet.com/2307-8960/full/v11/i10/2329.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i10.2329

INTRODUCTION

Thoracolithiasis, also known as pleurolithiasis, intrathoracic calculosis, or pleural stones, is a rare
benign condition manifesting with one or more small nodules in the pleural cavity[1]. In most cases, it is
asymptomatic and is usually found incidentally on chest imaging or during thoracic surgery. To the best
of our knowledge, there have been no reported cases of symptomatic thoracolithiasis[2]. In addition, its
formation process has rarely been documented.

Herein, we report the formation of a curve-shaped thoracolith in a 46-year-old male patient over a 5-
year period, documented on serial computed tomography (CT) images.

CASE PRESENTATION

Chief complaints
A 46-year-old male patient presented with a complaint of intermittent right-sided lateral chest pain.

History of present illness

His symptoms started approximately 1 year previously and occurred intermittently. The patient
experienced mild dull pain that occurred occasionally with exertion or forced expiration over the right
lateral chest, but he was unable to point its exact location. The chest had no skin lesions and expanded
symmetrically. The discomfort increased in frequency within a month, which bothered his exercise
habit. No history of trauma was mentioned.

History of past illness
The patient denied any prior systemic diseases.

Personal and family history
The patient had smoked for a year but had quit for 30 years and denied using alcohol or medications.
The family history revealed nothing noteworthy.

Physical examination
The patient had clear breathing sounds with symmetrical chest wall expansion.

Laboratory examinations

A serum test revealed leukocytosis with elevated white blood cell and C-reactive protein levels of 15.73
(10°/uL) and 10 mg/ dL, respectively, during the course of the emphysema. All lab results were found to
be normal during the follow-up interval.
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Imaging examinations

Chest radiography showed increased lung markings with peribronchial wall thickening in the bilateral
lower lung fields (Figure 1), while chest CT revealed a circumscribed calcified nodule measuring 3.5 mm
in the right lower lung lobe (Figure 2). Since an infection with an unknown pathogen or malignancy was
suspected, a CT-guided biopsy was performed. The histopathological examination of the biopsy
specimen revealed a fungal infection.

FINAL DIAGNOSIS

Based on the clinical, imaging, and histopathological findings, the patient was diagnosed with fungal
infection of the lungs.

TREATMENT

The patient was prescribed an antifungal medicine, fluconazole 50 mg per day for 6 mo.

OUTCOME AND FOLLOW-UP

Following the completion of therapy, the patient regularly followed-up at the outpatient clinic every
month for the next two years. A follow-up chest CT was performed every 6 mo for 2 years due to
complaints of occasional chest discomfort with a mild pricking pain after the last discharge, which
revealed a thickening of the right pleura with focal atelectasis in the right middle lung lobe (Figure 3).
We suspected that the chest pain was caused by pleural adhesions and performed video-assisted
thoracic surgery with pneumolysis. Postoperatively, turbid pleural fluid was discharged from the chest
tube inserted into the right chest cavity. The culture test revealed methicillin-resistant Staphylococcus
aureus. The patient was administered antibiotic therapy, which resulted in resolution of the empyema.
He was discharged from the hospital and followed up at the outpatient clinic.

During the follow-up, the patient continued to experience intermittent chest discomfort, and
occasionally, a cough, which could be relieved with medicines. The follow-up chest radiographs showed
calcified shadows in the right lower lung field (Figure 4). Follow-up chest CT was performed twice per
year, with loss to follow-up from 2019 to 2021. In reviewing the serial CT images obtained during the 5-
year follow-up, we observed gradual thickening of the right pleura near the lower posterior
mediastinum, and several sporadic calcified nodules in the same region with increasing intensity, which
became intensive and curved calcified lesions, and eventually formed a large curve-shaped thoracolith
measuring approximately 9 cm in length (Figure 5). Despite the progression of thoracolithiasis on CT
images, the patient only reported intermittent chest discomfort and denied symptoms such as dyspnea,
dysphagia, or hemoptysis. Therefore, no further treatment was prescribed and the patient continued to
be followed up on outpatient basis.

DISCUSSION

Thoracolithiasis is a rare benign condition with a very low incidence in the general population of 0.086%
[3]. It was first reported in 1968 by Dias et al[4]. Since then, approximately 70 cases have been reported
in the literature, and in many of these the pleural nodules were surgically resected to rule out neoplasia
[3,5,6]. No age or sex preference has been reported, although a slight female advantage was observed in
a previous report by Kinoshita et al[3]. In most cases, thoracolithiasis is asymptomatic and discovered
incidentally on chest imaging or during surgery. Pleural stones are most commonly found in the
pendent portion of the pleural cavity, possibly as a result of gravity, particularly on the surface of the
diaphragm, along the chest wall near the lower lung fields, next to the left heart border, or near the
paravertebral spaces[8].

In a recent major series, all nodules with calcification were reported on CT images[3]. However,
although they can be calcified, in some cases, thoracoliths can be indistinguishable from intrapulmonary
nodules on CT images[9]. In fact, in one-third of cases, immobile nodules were preoperatively
diagnosed as peripheral pulmonary tumors[10]. In some cases, the nodules contained areas of
calcification with spotty, central, peripheral, or diffuse patterns[3]. Furthermore, some thoracoliths can
be difficult to distinguish from malignant lesions because they enlarge over time[4,11]. Less calcified or
immobile thoracoliths are often misdiagnosed, resulting in unnecessary surgical treatment; therefore,
accurate diagnosis is important[12].
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Figure 1 Chest radiograph obtained after the initial examination. The image shows increased lung markings with peribronchial wall thickening in the
bilateral lower lung fields.

DOI: 10.12998/wjcc.v11.i10.2329 Copyright ©The Author(s) 2023.

Figure 2 Chest computed tomography images obtained after the initial examination. A: Axial and B: Coronal images obtained in a soft tissue setting
showing a circumscribed calcified nodule measuring 3.5 mm in the right lower lung lobe (blue and orange arrows).

Jaishideng®

When thoracolithiasis is suspected, it is difficult to obtain a diagnosis by transthoracic or
endobronchial biopsy due to the firm consistency of thoracolith lesions and their loose fixation in the
pleural cavity[13]. Based on the unique radiological findings, major surgery is usually not required and
not recommended[14]. If they are not calcified or enlarged on follow-up images or the lesion nature is
indeterminate, surgical resection should be considered to confirm the diagnosis[4,11,15]. Thoracoscopy,
which has the advantage of a minimally invasive procedure that can be performed under local
anesthesia, can be used to confirm the diagnosis[16]. The differential diagnosis of thoracoliths includes
foreign body granulomas and, rarely, extravasated gallstones after laparoscopic cholecystectomy that
have migrated into the pleural cavity[17-19].

Although the etiology of thoracolithiasis is unknown, several hypotheses have been proposed
regarding the pathological processes underlying their formation: pericardial fat necrosis and shedding
in the pleural cavity, old tuberculosis lesions, or clusters of macrophages phagocytizing dust, which
over time form calcified lesions shaped under the impact of long-term breathing movements[10,11,15].
Thoracolithiasis may also develop from inflammation, which facilitates fibrosis[10].

In previously reported cases, thoracoliths ranged in size from 5 to 15 mm (mean size, 8 mm)[3], and in
most cases, presented as multiple small ovoid nodules located in the left pleura[3,4,11,20]. In our case,
the thoracolith measured approximately 9 cm in length. In addition, this case demonstrated the 5-year

WJCC | https://www.wjgnet.com 2332 April 6,2023 | Volumel1l | Issuel0 |



Hsu FC et al. Serial images of thoracolithiasis formation

DOI: 10.12998/wjcc.v11.i10.2329 Copyright ©The Author(s) 2023.

Figure 3 Follow-up chest computed tomography image obtained two years after the initial therapy. Axial image showing thickening of the right
pleura (blue arrow) and focal atelectasis (orange arrow) in the right middle lung lobe.

DOI: 10.12998/wjcc.v11.i10.2329 Copyright ©The Author(s) 2023.

Figure 4 Follow-up chest radiograph obtained two years postoperatively. The image shows calcified shadows over the right lower lung field (blue
arrow).

formation process of the large curve-shaped thoracolith. Multiple sporadic calcified nodules
accumulated in the pleura over time, abutting each other, and eventually assembled into a large
thoracolith. The sporadic calcified nodules increased in size on follow-up CT images and were seen in
the pendant portion of the pleural cavity, possibly secondary to gravity. Based on their growth pattern
and imaging characteristics, the lesions were not consistent with tumor lesions. In our patient, thoraco-
lithiasis may have resulted from pericardial or right mediastinal fat necrosis, reflecting the prior
episodes of fungal infection and empyema. The exact etiology of thoracolithiasis is unknown; we
hypothesize that a previous pleural infection, fungal or bacterial, could facilitate inflammation and
fibrosis, which would further lead to the formation of calcified masses.
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Figure 5 Serial computed tomography images obtained during a 5-year follow-up. Coronal images showing gradual thickening of the right pleura
near the lower posterior mediastinum and several sporadic calcified nodules (blue arrow) in the same region with increasing intensity over time, which eventually
formed a large curve-shaped calcified thoracolith measuring approximately 9 cm in length. A: 5-year follow-up in 2017; B: 5-year follow-up in 2018; C: 5-year follow-
up in 2019; D: 5-year follow-up in 2022.

CONCLUSION

The present case provided a rare opportunity to observe the formation process of a large curve-shaped
thoracolith. This thoracolith shape was observed for the first time as opposed to the commonly
encountered multiple small ovoid thoracoliths. Pericardial or right mediastinal fat necrosis may have
resulted in its formation.
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