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Abstract: Broncholithiasis coupled with Aspergillus infection is a rare disease of the respiratory system with complex pathogenesis
and non-specific clinical manifestations that can be easily confused with other types of infectious diseases of the respiratory system.
The lack of pertinent clinical manifestations in patients increases the risk of clinical misdiagnosis, omission, and incorrect treatment
plan selection, which can result in permanent lung structural alterations and lung function decompensation and ultimately harm the
lung. We report a rare case of asymptomatic broncholithiasis coupled with Aspergillus infection that was treated at our hospital and
discuss the pathophysiology, diagnosis, differential diagnosis, and prognostic follow-up course. Furthermore, relevant studies from
China and other countries, including this case, were reviewed. We gathered eight reports, summarized their significant diagnoses and
treatments for broncholithiasis and broncholithiasis coupled with Aspergillus infection, and discussed their clinical features. Our study
may help improve physicians’ awareness of these types of diseases and serve as a resource for future diagnosis and treatment.
Keywords: broncholithiasis, Aspergillus infection, obstructive pneumonia, infection

Introduction

Broncholithiasis refers to a condition characterized with the existence of calcified or ossified masses within the
tracheobronchial tree, which may lead to intense respiratory irritation or obstructive symptoms.' The most frequent
causes of broncholithiasis include chronic inflammatory processes or granulomatous diseases, which cause calcification
of mediastinal or peri-tracheal lymph nodes and their erosion and extrusion into the bronchial lumen.? However, the
previous studies reported that less than 3% of broncholithiasis cases have an identified source of infection. Endobronchial
aspergillosis coupled with broncholithiasis is highly uncommon, with histoplasmosis being the most prevalent type in
North America and Mycobacterium tuberculosis (Mtb) infection being the most prevalent in China. Aspergillus is
a conditional pathogen that is often detected in patients with immunodeficiency or impaired immune function.
Broncholithiasis can cause fungal infections in the bronchial lumen even in people with immunocompetent conditions.
There are currently no comprehensive clinical recommendations or professional consensus, and only a small number of
these cases have been recorded worldwide. Here, we report a case of asymptomatic broncholithiasis coupled with
aspergillosis with a normal immune function that was found in our hospital. We also analyze the domestic and
international literature to summarize the case’s clinical features, imaging characteristics, bronchoscopy performance,
and therapeutic options.

Case Report

In July 2020, a 48-year-old male presented with a “lung shadow of 1 week (1w) on physical examination” at the Fourth
Affiliated Hospital, Zhejiang University School of Medicine, other hospital chest computed tomography (CT) results
showed inflammatory lesions in the upper lobe of the right lung (exact report not available). The patient had no
uncomfortable symptoms such as fever, cough, or hemoptysis, and thus he was given levofloxacin tablets as an anti-
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infection treatment. The results of the chest CT were re-examined after 10 days of treatment and revealed that mediastinal
lymph nodes had calcification, the upper lobe of the right lung had a lamellar shadow with calcification, corresponding
bronchial stenosis, and possibly chronic inflammatory lesions. The two lungs also had a few speckled and cord-like
hyperdense shadows (Figure 1A and B). The patient had a history of hypertension, fatty liver, and abnormal liver
function, with no history of glucocorticoids, cytotoxic drugs, or immunosuppressive therapy. Personal history: smoked 10
cigarettes per day for more than 20 years.

He was admitted with a temperature of 36.8°C, a respiratory rate of 20 breaths per minute, a heart rate of 72 beats
per minute, a blood pressure of 143/90 mmHg, and a body mass index (BMI) of 26.08 kg/m*. He was in a clear state of
mind and had regular breath sounds in his lungs, no dry rales, and no pleural friction sounds on auscultation. Physical
examination of the heart, abdomen, and peripheral vasculature revealed no obvious abnormalities. Immunoglobulin (Ig)
and antibody results showed that IgG was 7.39 g/L| and complement protein C4 was 0.11 g/L]. Biochemical results
revealed that alanine transaminase was 63 U/L1 and y-glutamyl transferase was 92 U/L1. His routine blood test as well as
other laboratory tests such as T, B, and natural killer lymphocyte subsets were normal. On the second day following
admission, a bronchoscopy was performed. White pus was observed in the flushing of the right upper lobe lumen and
a necrotic mass tissue was observed under a bronchoscope in the anterior portion of the right upper lobe (Figure 1C). The
bronchial mucosa of the anterior segment of the right upper lobe was taken for pathological examination. Brushing and
bronchoalveolar lavage fluid (BALF) examinations were also performed. Pathological biopsy showed fungal hyphae with
necrotic calcification, the morphology was more consistent with Aspergillus (Figure 1D and E), indicating broncho-
lithiasis and right upper lobe invasive aspergillosis. The BALF galactomannan (BALF-GM) test result was 1.4 pg/L
(positive), fungal culture for Aspergillus fumigatus was found, bacterial culture was normal bacterial growth, Mtb DNA
and tuberculosis (TB) smear examinations were negative, and no malignant cells were observed. The brush test results
were also normal. A diagnosis of broncholithiasis and Aspergillus infection was made in conjunction with the examina-
tion results, and the patient was treated with voriconazole 200 mg bid antifungal therapy. Treatment was continued with
oral voriconazole after discharge from the hospital. The chest CT was taken at each of the six follow-up visits, and the
results revealed that the inflammatory lesions had been completely absorbed. During this period, the patient had no
clinical symptoms and was in good general health.

A secondary bronchoscopy was carried out in February 2021 to determine whether to discontinue antifungal
medication after six months of treatment. The patient was no longer prescribed voriconazole after BALF-GM test results
and accompanying pathogenic smear and culture examinations were negative. In February 2022, one year after the
termination of the voriconazole, the patient underwent one more examination, and a CT scan showed bronchiectasis in
the upper lobe of the right lung, in which nodules with calcification were observed, measuring about 3.1x1.7 cm, which
was larger than before. A faint lamellar shadow was seen next to the right lung hilar, and therefore infection was
considered. Multiple foci of calcification were seen in the right lung hilar, and calcified lymph nodes were seen in the
mediastinum (Figure 2A). Because the patient had no subjective symptoms despite these findings, suggesting that his
condition was progressing, a third bronchoscopy was carried out. A stone-like mass was discovered in the anterior
section of the upper right lung on bronchoscopy (Figure 2B), and white pus was seen on flushing. Bronchoscopic stone

Figure | Chest computed tomography (CT), bronchoscopic changes, and pathological findings in July 2020.

Notes: The chest CT shows a lamellar shadow in the upper lobe of the right lung with calcifications, corresponding bronchial stenosis, and possible chronic inflammatory
lesions (A). Mediastinal window shows calcified foci in the lungs (B). A necrotic mass in the anterior segment of the upper lobe of the right lung on bronchoscopy (C).
Pathology showed fungal mycelium with necrotic calcification, and the morphology was more consistent with Aspergillus (D and E).
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Figure 2 Chest computed tomography (CT), bronchoscopic changes, and pathological findings in February 2022.

Notes: The chest CT shows bronchiectasis in the upper lobe of the right lung, in which nodules with calcification were seen, measuring about 3.1%1.7 cm; a faint lamellar
shadow was seen next to the right hilar, with infection considered (A). Endoluminal stone obstruction in the anterior segment of the upper lobe of the right lung was
observed bronchoscopically (B). Pathology showed chronic inflammation of the mucosa with calcification (C).

extraction failed because the stone was firmly attached to the tracheal wall and could not be moved or totally detached.
Mucosal biopsy pathology showed chronic inflammation of the mucosa with calcification (Figure 2C). BALF revealed
that erythrocytes were >100/Hp, nucleated cells were 6—10/Hp, the neutrophil percentage was 92%, and fungal culture
was negative, and the rest of the bacterial smear and bacterial culture results were not abnormal. The final diagnosis was
as follows: (1) broncholithiasis and (2) obstructive pneumonia; hence, the patient was given cefixime for anti-infection.
After a month, the chest CT was retested, and the results showed a good prognosis.

Literature Review

The key words “broncholithiasis” and “Aspergillus” were searched in CNKI, Wanfang, Vipul, PubMed NCBI, and Web
of Science databases. The search period was from the time of publication of the literature to February 2023, excluding
cases without histopathological confirmation and clinical misdiagnosis. The present case and eight patients who matched
the diagnostic criteria for broncholithiasis coupled with Aspergillus infection were included. Here, we provide a summary
of this disease’s clinical traits, radiological traits, bronchoscopic symptoms, and therapeutic options along with relevant
cases that have already been documented in the literature. Patients with broncholithiasis coupled with Aspergillus
infection ranged in age from 9.6 to 67 years, with a median age of 52 years. Patients were predominantly females (5/
8). Six of the eight (6/8; 75%) patients were non-smokers or ex-smokers, and only one (1/8; 12.5%) patient was a long-
term smoker. Five patients had underlying diseases in varying degrees, of which lung diseases were TB (n = 2), allergic
bronchopulmonary aspergillosis (n = 2), severe pneumonia (n = 2), type II respiratory failure (n = 1), and post-tracheal
stenosis reconstruction and stenting (n = 1). Non-pulmonary comorbidities included aplastic anemia and post-
hematopoietic stem cell transplantation (n = 1), hypertension, and liver function abnormalities. Among the documented
cases, only two showed signs of immunodeficiency linked to the illness. The proportion of immunocompetent individuals
with co-infection with Aspergillus was 75%, which is not entirely consistent with Aspergillus, which is often secondary
to malignancies, hematological diseases, hormones, and immunosuppressive agents that lead to immunocompromise.’
Cough (4/8, 50%) and hemoptysis (4/8, 50%) were the most frequent clinical symptoms of the condition, and
intravaginal stones were more likely to produce coughing and hemoptysis (4/5, 80%) than other forms of stones,
which is consistent with the results of a previous report.* Although fever and chills occur during bacterial infection,
our case showed no clinical signs at any point in the progression of the illness. The physical examination did not reveal
any pertinent indications except for a few descriptions of respiratory sound changes, which mostly depended on where
the location of the stone, the blockage of the airway, and whether the trachea was structurally deformed locally.” Table 1
presents an overview of the clinical characteristics of the eight patients.

Results from a CT scan revealed that the right lung (6/8, 75%) was more likely to have nodules with Aspergillus
lesions than the left lung (2/8, 25%), with the right upper lobe (3/6, 50%) being the most frequently impacted, which was
associated with airway anatomy and lymph node distribution.® The image of the lung mainly presented calcified high-
density shadow in or around the bronchial lumen (7/8, 87.5%), which is often combined with indirect signs of luminal
obstruction such as bronchiectasis and obstructive pneumonia. Calcified nodules associated with obstructive findings on
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Table | Clinical Characteristics of the Eight Patients with Broncholithiasis Coupled with Aspergillus Infection

No. | Case Literature Sex | Age | Symptom Disease Underlying Disease History of Smoking Long-Term Specialized Medical Anti-Fungal | Prognosis
Duration Pulmonary TB Status Medication History Examination Drugs
| (Li Qing et al)"' F 67 Cough, hemoptysis, 2w None None NS None Negative Voriconazole Well
chest pain
2 (Ruan Hang et al)'? M 6l Cough, hemoptysis 10d None None NT None Left upper lung breath NU Well
sounds are weak with
a few wet rales
3 (Koh et al)'? F 38 Cough, coughing 2m ABPA None NS None NT NU Well
sputum, fever
4 (Meng et al)® F 9.6 Cough, coughing 2m Aplastic anemia, None NS Antibiotics, Coarse breath sounds in Itraconazole Dead
sputum, wheeze hematopoietic stem cell glucocorticoids, both lungs
transplantation, bronchodilators
reconstruction of right
main bronchial contusion
stenosis and stenting
5 (Jha et al)® M 52 Fever, chill, dyspnoea 2d ABPA, type Il respiratory None EX Antibiotics, Rapid breathing Amphotericin | Well
failure, severe pneumonia, glucocorticoids
hypercapnia
6 (Tsubochi et al)'* F 67 Hemoptysis 3m TB Have NS None NT NU Well
7 (Mailej S et al)'® F 53 Hemoptysis lyr None None NS None NT NU Well
8 This article case M 48 None 19m Hypertension, abnormal Have (& Antihypertensive Negative Voriconazole Well
liver function, fatty liver medication

Abbreviations: F, female; M, male; ABPA, allergic bronchopulmonary aspergillosis; NS, never smoked; NT, not mentioned; ES, ex-smoker; CS, current smoker; NU, not used.
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CT imaging provide a highly accurate prediction of broncholithiasis. However, primary endobronchial aspergilloma with
calcification’ or tracheobronchial disease with calcification of the bronchial wall mimics bronchial stone imaging features
on CT. Therefore, understanding typical radiological features of the disease may help obtain an accurate diagnosis and
provide an appropriate treatment plan for the disease. Moreover, in the case reported by Meng, the CT was not typical
because the stone was embedded in granulomatous tissue. Hence, chest CT had certain limitations® when the necrotic
granulomatous inflammatory tissue coexisted with the stone, making the diagnosis more challenging.

Bronchoscopically, the majority of stones were directly detectable (5/8; 62.5%), and aberrant bronchoscopic regions
matched the results of the CT, but extraluminal stones were difficult to see using a bronchoscope and frequently showed
up as bronchial mucosal congestion and edema. Besides, some stones may appear as mucus plugs because they are
masked by inflammation in the bronchial wall, or they may be located in the distal part of narrow airways. Therefore,
direct signs of stones cannot be observed bronchoscopically, which are pathologically definite after surgical operations
(3/8; 37.5%). Although broncholithiasis is an endobronchial condition, bronchoscopy is not often effective in making the
correct diagnosis in some cases. Broncholithiasis coupled with Aspergillus infection mainly relies on pathological
examination. Pathological biopsy of all patients identified Aspergillus mycelia or spores. Histopathology and BALF
culture both revealed signs of a fungus infection in our patient. Owing to the long-term presence of stones in the
bronchial lumen, complications were observed in all cases except for extraluminal stones (7/8; 87.5%), which presented
with bronchiectasis, obstructive pneumonia, and frequent respiratory infections. Before diagnosis, patients were treated
with empirical antibiotics and bronchodilators, but none of the therapies worked. The presence of severe adhesions
between the stone and the bronchial wall prevented successful bronchoscopic stone extraction in our patient. Since there
were no signs of hemoptysis or other serious complications, we opted not to perform additional surgery while
administering antifungal medication. Bronchoscopic stone extraction or surgical lobectomy were applied to treat the
remaining seven cases — in conjunction with adjuvant antifungal medication in some cases — and all had a favorable
prognosis without recurrence, except for the patient reported by Jha’ who died of immunocompromise due to severe
underlying disease and long-term tracheal intubation, glucocorticoids, and carbapenem antibiotic therapy. The imaging
characteristics and bronchoscopic symptoms in the eight patients are summarized in Table 2.

Discussion

Broncholithiasis is a rare disease of the respiratory system characterized by formation of calcified or ossified masses in
the bronchial lumen. Its pathogenesis is complex and any process affecting dystrophic calcification may lead to the
development of calculi.'® Broncholithiasis is caused by chronic inflammatory or chronic granulomatous disease, resulting
in necrotizing inflammation of the mediastinum or peritracheal lymph nodes, followed by calcification, under the
influence of prolonged respiratory movement, swallowing action, coughing pressure, and heartbeat. A few calcified
areas gradually erode and penetrate the bronchial wall, eventually detaching and falling into the bronchus. These foci
then become embedded in the lobes or segments of the bronchus to form bronchial stones, which are thought to be the
most common type of stone formation. Currently, less than 3% of confirmed infection types in broncholithiasis have been
recorded worldwide. Mtb infections are abundant in China and Histoplasma is prevalent in North America; however,
Aspergillus infection associated with broncholithiasis is incredibly rare. The prevalence of bronchial stones is higher in
the right lung due to the unique anatomical structure of the airway and the distribution of lymph nodes in that area,
especially in the upper and middle lobes of the right lung, which is consistent with the results of our case and the
literature review. The most typical symptoms of broncholithiasis coupled with Aspergillus infection are cough and
hemoptysis, while other symptoms such as fever and chills may appear when broncholithiasis is coupled with a bacterial
infection that causes obstructive pneumonia and bronchiectasis. None of the seven reported cases of broncholithiasis had
lithoptysis, a rare but distinctive sign of the disease. Furthermore, all the above cases were diagnosed passively,
suggesting that the illness is very sneaky and is easily mistaken for other infectious diseases of the respiratory system,
which results in clinical misdiagnosis and incorrect anti-infective treatment regimen selection, delaying the best time for
treatment, extending the median time for patient diagnosis, and causing the illness to worsen and cause several additional
related complications. In our case, the patient did not exhibit any symptoms during the entire period of sickness, and
hence this situation is more likely to go unnoticed. Besides, the patient experiences irreversible lung structural alterations
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Table 2 Radiographic and Bronchoscopy Findings in the Eight Patients with Broncholithiasis Coupled with Aspergillus Infection

of the right lung

stenosis and accompanied by calcified lymph

nodes in the mediastinum.

purulent secretions were seen in

the lumen

No. | Stone Location Stone Types | CT Description Bronchoscopic Examination Evidence of Complications | Interventional
Aspergillus Infections Treatment

I Apical segment of | Intracavity type | Right upper lobe mediastinal mass, right upper | Bloody viscous discharge and stone | Pathology and brush Obstructive Bronchoscopic
right upper lung lobe pneumonia, increased mediastinal lymph | like masses were seen in the lumen | inspection pneumonia stone extraction
lobe nodes and calcification

2 Posterior segment | Intracavity type | Patchy density shadow and scattered speckled | Obstruction of luminal stones with | Pathology Pulmonary Bronchoscopic
of the apical left calcification in the upper lobe of the left lung, | surrounding granulomatous tissue atelectasis stone extraction
upper lobe of the high density shadow in the bronchi, and growth
lung calcification in the mediastinal lymph nodes

3 Anterior segment | Intracavity type | Complete obstruction of the right upper lobe | Mucus plug completely obstructs Pathology Bronchiectasis, Right upper lung
of the upper lobe anterior bronchial lumen, calcification of the the lumen obstructive lobectomy
of the right lung right hilar lymph node pneumonia

4 Right main Intracavity type | Right-sided pneumonia with bronchial stenosis | Bone like material embedded in the | Pathology Recurrent Bronchoscopic
bronchus and its and intraluminal soft tissue mass with distal part of the main bronchus, respiratory tract | stone extraction
distal airway punctate calcification surrounded by granulation tissue infections

and necrotic hyperplasia

5 Right main Through-wall Bronchiectasis with pulmonary fibrosis Multiple hard, white, extraneous Pathology Bronchiectasis, Bronchoscopic

bronchus type organisms with intraluminal recurrent stone extraction
purulent secretions were observed respiratory tract
in the main bronchus and its distal infections
airways.

6 Mediastinal Not Calcified nodule in the mediastinal segment of | Intracavitary bloody discharge, no Pathology Obstructive Right lower lung
segment of the mentioned the lower lobe of the right lung stones seen pneumonia, lobectomy
lower lobe of the Pulmonary
right lung atelectasis

7 Left main Tracheal lumen | Calcified foci were seen in the medial and Endobronchial mucosal congestion Pathology None Left lung
bronchus outside type lateral trachea of the lower lobe of the left and edema lobectomy

lung

8 Anterior segment | Intracavity type | The upper lobe of the right lung shows Stone like masses and necrotic Pathology and BALF Obstructive None

of the upper lobe evidence of calcification, leading to bronchial tissues were seen in the lumen, and | cultivation pneumonia
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and lung function declines with time, which seriously affects the quality of life and causes long-term damage. Thus,
clinicians should pay close attention to this type of illness.

The most crucial supplementary test for broncholithiasis is the chest high-resolution CT (HRCT) scan because it may
display the elements of calcified foci in the bronchus as well as those of peribronchial calcification with airway
compression features. It also enables the observation of more clearly calcified nodules in precise relation to the adjacent
bronchi. When CT scans reveal thick calcifications in or around the bronchial lumen, this can be a significant indicator of
the existence of bronchial stones, and this was validated by the imaging results of reported cases.®!''"'> Diagnosis can
also be achieved by indirect indications of broncholithiasis, including bronchiectasis caused by stones, obstructive
pneumonia, or calcification of the hilar or mediastinal lymph nodes. However, when primary endobronchial aspergilloma
develops calcification, tracheobronchial diseases with calcification of the tracheal wall or endobronchial tumors forming
calcified foci, such as carcinoid tumors and malignant tumors, may show similar imaging findings to bronchial calculi on
CT. Additionally, if the stone is embedded in the granulation tissue, CT findings are uncharacteristic; thus, chest CT has
some restrictions in these circumstances. Bronchoscopy combined with surgery and pathological examination is the main
method to diagnose broncholithiasis coupled with Aspergillus infection. Due to its minimally invasive nature, broncho-
scopy has become the preferred clinical examination. Direct bronchoscopy enables the direct visualization of endolum-
inal and transmural stones. However, the observation of extraluminal stones and those located in narrow distal airways
may necessitate the presence of mucosal congestion and edema, as well as distorted bronchial stenosis, which may
require additional surgical procedures to confirm the diagnosis. The pathological examination is the fundamental method
used to determine whether an individual has Aspergillus infection, however, when bronchial stones calcify, the
pathogenic and histological signs typically vanish, which presents some challenges for the clinical explanation of the
origin of stones in the non-infected period. The Aspergillus mycelium or spores were discovered in all eight cases under
the microscope.®"'~!5 Our case is the first in which Aspergillus infection was detected through both histopathology and
alveolar lavage fluid culture despite the absence of any clinical symptoms or underlying illness.

Aspergillus is a conditionally pathogenic mold, widely distributed in the air and environment, and is easily suspended
and disseminated.'® Except for the higher incidence in immunodeficient patients, a rising trend of fungal infections has
been reported in immunocompetent patients without underlying diseases. Broncholithiasis coupled with endobronchial
Aspergillus infection is extremely uncommon. In our patient, microscopic results showed that the Aspergillus mycelium
was restricted to the bronchus lumina and did not invade the airways’ basement membrane or necrotic tissue, we
speculate that the pre-existing broncholithiasis may have been secondarily infected by Aspergillus, with subsequent
inflammation progressing to the peripheral bronchi and obstructing the airways, resulting in later obstructive pneumonia.
Calcification may occur within the fungal spheres of primary endobronchial aspergillomas, resulting in a lesion that
closely resembles broncholithiasis. This can create a diagnostic challenge when differentiating new calcifications in
infectious lesions from secondary infections associated with broncholithiasis. Although our patient denied a history of
TB, the CT results showed an intrapulmonary fibrous streak shadow and mediastinal lymph node calcification, which
indicated a previous experience of TB infection. Therefore, it was further confirmed that the patient may have had
necrotic calcification of the bronchial lymph nodes around the lung lobes due to previous TB, and the calcified lymph
nodes became embedded in the bronchi and formed bronchial stones. Despite the patient’s immunocompetence, the
presence of stones altered the trachea’s structure, which impeded airflow and served as a breeding ground for Aspergillus.
A review of the literature showed that the majority of patients had parenchymal abnormalities brought on by previous
lung infections.®*'*"'* Both broncholithiasis and Aspergillus infection contribute to the etiology of the illness; however,
there is no consensus on the function of broncholithiasis and Aspergillus infection in the course of the disease since there
are very few reported cases of each and a dearth of pertinent in-depth investigations, which warrants further exploration.

Surgical lobectomy and bronchoscopic stone extraction are the two main methods used in the treatment of
broncholithiasis. Currently, it is believed that patients with asymptomatic stones may try conservative therapy, while
those with free-moving stones and no difficulties may consider bronchoscopic removal of stones. However, when the
bronchial stones have significant adhesions to the tracheal wall and symptoms such as severe hemoptysis or recurrent
pneumonia occur, surgery should be considered.!” Besides treating broncholithiasis, the patient’s immune system and
underlying illness should be considered while deciding on any extra antifungal therapy. Nonetheless, the current
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consensus among experts and thorough clinical guidelines in this field are lacking. Due to the long-term stimulating
effect of stones and Aspergillus on the trachea, the structural destructive lesions of the bronchial wall may occur
secondary to bronchial dilatation, and the presence of structural lesions further triggers a decrease in local resistance,
making the stone site susceptible to co-infection with pathogenic microorganisms,'® resulting in a vicious circle. As in
our case, untreated lithotripsy caused long-term bronchodilation that generated bacterial infection, which ultimately
caused obstructive pneumonia. Early stone extraction — which reduces harmful bacteria and infections by correcting
local structural alterations — is the best strategy to prevent these consequences.'® If no stone extraction is indicated,
a periodic examination of chest CT and bronchoscopy should be performed to assess changes in the situation even if the
stones are not clinically significant after controlling the fungal infection. At critical times in the course of the disease,
bronchoscopy and BALF evaluations were conducted, and our patient received timely and thorough HRCT follow-up.

Conclusion

In summary, broncholithiasis coupled with Aspergillus infection involves intricate pathogenic processes. As a rare
disease of the respiratory system, its detection and diagnosis rates have been increasing with the development of clinical
treatment technology and the improvement of treatment levels in recent years. Currently, the best method available for
clinical diagnosis of broncholithiasis is a combination of chest CT and bronchoscopy. Combining this method with
surgical and pathological examinations can enhance the accuracy of broncholithiasis diagnosis and provide a precise
identification of the pathogenic source. However, there is no universal agreement on the best way to examine stones,
physicians typically make their decisions based on the patient’s condition and their training. Most patients with
broncholithiasis are diagnosed based on a review of their medical history, imaging results, and bronchoscopic manifesta-
tions. For patients whose condition cannot be identified in time, a pathological examination performed after the surgical
removal of lung lobes or segments can provide a conclusive diagnosis. Even if they have no painful symptoms or signs,
patients with a high-density shadow in the bronchial cavity suggested by chest CT are advised to complete bronchoscopy
and BALF pathogenesis as soon as possible to increase the effectiveness of clinical diagnosis. After controlling the
infection, local structural changes such as lithotripsy should be corrected as early as possible to prevent complications.
Chest CT and bronchoscopy should also be routinely rechecked to prevent reinfection. There is still a need for additional
and more thorough research to determine whether adjuvant antifungal medication is still necessary after surgery.

Abbreviations
CT, computed tomography; BALF, bronchoalveolar lavage fluid; IgG, immunoglobulin G; ALT, alanine transaminase; y-
GT, y-glutamyl transpeptidase; GM test, galactomannan test.
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