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A Promising Treatment for Broncholith Removal Using Cryotherapy 
during Flexible Bronchosopy: Two Case Reports
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Broncholiths are defined as calcified materials that occur in a tracheobronchial tree or in a cavity communicating 
with that. Broncholith has variable clinical features. The therapeutic options to remove broncholiths are so variable 
that clinicians need to select the most safe and effective methods by mass size, mobility, and location. As yet, 
there is no consistent guideline removing a broncholith. We report 2 successful cases of removing a fixed 
broncholith by flexible bronchoscopy guided cryoadhesion. With repeated technique of thawing and freezing with 
cryoprobe, we could extract the fixed broncholith safely. This method is promising as a way to remove broncholith 
in the future.
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Introduction

  Broncholith is calcified material within tracheobron-

chial tree. The therapeutic options are so variable that 

clinicians should choose the proper way to remove it 

considering by mass size, mobility, location, patient's 

symptoms. As yet, for removing broncholith, flexible 

bronchoscopy has been applied only in limited cases. 

We report here on 2 cases of successful removal of 

broncholith using cryotherapy-assisted flexible broncho-

scopy.

Case Report

1. Case 1

  A 32-year-old female was admitted on the chief com-

plaint of blood-tinged sputum and fever for 3 weeks. 

The patient had an episode of hemoptysis 3 years ago 

at which she was treated with for pulmonary tuber-

culosis.

  The patient complained of fever, myalgia and sweat-

ing for 3 weeks and physical examination revealed de-

creased lung sounds and crackles on right upper lung 

filed.

  Chest radiographs showed multifocal ill defined pat-

chy, nodular densities in the right upper lobe; therefore, 

a chest computed tomography (CT) scan was perform-

ed. Chest CT suggested a mass-like calcified endobron-

chial lesion and post-obstructive pneumopathy (Figure 

1A).

  Bronchoscopy was performed to examine the endo-

bronchial lesion. On bronchoscopy, a fixed broncholith 

with sharp and speculated margins was seen (Figure 

2A). At the opening of right upper lobe bronchus, it 

was difficult to approach the orifice due to nearly total 
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Figure 1. A 32-year-old woman's computed tomography (CT) scan image. (A) Chest CT scan image (mediastinal setting)
showing calcifications present within the right upper lobe bronchus and resulting pneumonia. (B) Follow-up CT scan
image (mediastinal setting) after bronchoscopic broncholith removal showing a patent airway and recovered pneumonic
infiltrations.

Figure 2. A 32-year-old 
woman's bronchoscopy 
image and extracted bron-
choliths. (A) The broncho-
scopic view showing the 
sharp marginated bron-
cholith which attached at 
the opening of the right 
upper lobe bronchus. (B) 
The extracted broncholith 
which was about 1.8 cm 
sized.

obstruction with the impacted mass. Immediate cry-

otherapy was performed to extract the broncholith. Just 

5 seconds freezing without thawing, we could fInd the 

cryoprobe stucked to the broncholith. We forced the 

probe which was attached to the mass backward. There 

was a small amount of bleeding. A bleeding control 

with argon plasma coagulation (APC) was successfully 

done without major complications. The extracted bron-

cholith was 1.8 cm sized and attached bronchial mucosa 

with irregular margin (Figure 2B).

  Tuberculosis study including both acid fast bacilli 

stain and tuberculosis polymerase chain reaction were 

negative and no pathogen was identified on cultures. 

Obstructive pneumonia improved (Figure 1B) and the 

patient was followed on out-patient department on rou-

tine basis without anti-tuberculosis medication.

2. Case 2

  A 32-year-old man visited for management of he-

moptysis for 5-days. He has a history of 10 pack-year 

smoking and incomplete treatment of pulmonary tuber-

culosis 17 years ago. This was the second episode of 

massive hemoptysis.

  At his first admission, the hemoptysis resolved with 

conservative management and thus he was discharged 

without any invasive management for removing the 

broncholith.

  Chest CT on this admission showed ill defined patchy 

consolidation and ground glass opacities surrounding 

lingular segment and a calcified density within Lt. upper 

lobar bronchus suggesting broncholith with pulmonary 

hemorrhage (Figure 3A).

  Bronchoscopy showed 1.5 cm sized yellowish mass 
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Figure 3. A 32-year-old man's computed tomography (CT) scan image. (A) Chest CT scan image (mediastinal setting) 
showing patchy opacities surrounding lingular segment and a calcified density within left upper lobe bronchus suggesting
broncholith with pulmonary hemorrhage. (B) Follow-up CT scan image (mediastinal setting) after bronchoscopic broncho-
lith removal showing no endobronchial mass.

Figure 4. A 32-year-old 
man's bronchoscopy im-
age and extracted bron-
choliths. (A) The broncho-
scopic view showing the 
impacted broncholith in the
left upper lobe lingular divi-
sion orifice. (B) The extra-
cted broncholith was about
1.6 cm sized tooth-like yel-
lowish mass.

(probably broncholith) at left upper lobe lingular divi-

sion (Figure 4A).

  Follow-up bronchoscopy and cryoadhesion were 

performed. We performed the freezing procedure about 

5 seconds. The cryoprobe stucked to the mass, but we 

could not force the probe backward because the bron-

cholith was tightly fastened to the bronchial wall. For 

thawing procedure, we waited for another 10 seconds, 

which made the linkage between the probe and the 

broncholith weakened. By repeating freezing-thawing 

techinique 5 times, the stucked mass became movable 

due to the damaged bronchial wall. So we could extract 

the total broncholith completely (Figure 4B) and addi-

tional APC was done for bleeding control. After 1 week, 

follow-up chest CT shows patent airway without bron-

cholith and hemorrhage resorption (Figure 3B).

Discussion

  Broncholiths are endogenous calcified material within 

tracheobronchial tree. Its pathogenesis can be explained 

in three mechanisms. First, inhaled materials in the 

bronchus mixed up with calcium develop into bron-

cholith. Second, bronchial cartilage is either calcified or 

ossified which then breaks apart in the endobronchial 

spaces. Third, the most common cause, lung paren-

chymal infection progresses and brings about calcium 

deposits in lymph nodes under alkalic environment1.

  Major diseases that cause such symptoms as men-

tioned above include tuberculosis in Korea and Europe, 

while in US it is histoplasma. Occasionally they are also 

caused by fungal infection, lung abscess, pulmonary in-

farction, silicosis or inhalation of foreign materials
2
.
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  Depending on the location of the broncholith and the 

extent of bronchial erosion, clinical manifestations range 

from asymptomatic, mild coughing and sputum to he-

moptysis, chest pain, fever, secondary pneumopathy, 

bronchiectasis and atelectasis. Whereas conservative 

care is adequate in patient with cough, hemoptysis and 

obstructive pneumopathy, surgical intervention such as 

lobectomy, segmentectomy or even pneumonectomy 

are rarely needed in some cases of refractory hemopt-

ysis or obstructive pneumopathy suggestive of lung can-

cer1.

  In clinical settings, broncholiths are often detected 

during evaluating symptoms of complications such as 

hemoptysis or recurrent pulmonary infections. If com-

plications develop, both symptomatic care and the re-

moval of broncholiths are often needed.

  Even if a proper symptomatic care was done, re-

current symptoms would be often develop without the 

removal of broncholiths. But, some cases of these are 

studded tightly to bronchial mucosa granulation tissue 

and obstructed completely, it is not easy to remove the 

entire material by bronchoscopy without major com-

plications. The therapeutic options to remove broncho-

liths are so variable, and it should be determined by 

mass size, mobility, location and patient's symptoms.

  In general, a symptomatic, large and fixed broncho-

lith were likely to be removed by a rigid bronchoscopy 

or if unsuccessful, thoracotomy. Success rates using 

flexible bronchoscopy for the removal of broncholiths 

reported to be approximately 30%
3,4

.

  Rigid bronchoscopy is also employed for the removal 

of broncholiths with success rates ranging from 67 to 

87%
5
. Olson et al.

4
 reported that 100% of their patients 

with loose (free in the airway) broncholiths were under-

went flexible and rigid bronchoscopic extraction to at-

tempts without severe complications. But, these results 

are only explained in easy cases resulting from loose 

broncholiths.

  In many cases, a rigid bronchoscopy is preferred than 

a flexible bronchoscopy. Because, once the rigid bron-

choscope was performed, jet ventilation is established 

that enabling the inspector more room to work through 

the end of the scope concomitantly while still oxygen-

ating the patient6. But, rigid bronchoscopy needs gen-

eral endotracheal anesthesia which sometimes induce 

respiratory depression or hemodynamic instability.

  Therefore, many pulmonologist have been trying var-

ious ways to remove broncholiths by a flexible bron-

choscopy. However as yet, there is no consistent guide-

lines for broncholithectomy or broncholithotomy using 

flexible bronchoscopy. As pulling with the forceps, or 

using a balloon catheters
3
, and YAG laser incision to 

broncholithotomy7, a variety of methods have been 

performed. Moreover, surgical treatment should be con-

sidered over bronchoscopic removal when patients 

present with hemoptysis, the broncholith is firmly at-

tached to the bronchial wall, or bronchoscopic excision 

is not available or feasible
6
. Preferred operative proce-

dures include segmentectomy, lobectomy, and pneumo-

nectomy.

  In both cases mentioned above, we used a flexible 

bronchoscopy guided cryoadhesion to remove the bron-

choliths which were firmly attached to the bronchial 

wall.

  In the first case, the patient presented with ob-

structive pneumopathy caused by a fixed broncholith. 

Bronchoscopy was performed to identify the broncho-

lith and the tip of cryoprobe was attached to the mass 

to freeze and it was removed with pull-out method. The 

procedure was successfully performed despite minor 

bleeding that was controlled by APC.

  In the second case, the patient complained of mas-

sive recurrent hemoptysis that was revealed to be 

caused by a fixed broncholith. The same procedure was 

performed untill cryoprobe attached to the mass to 

freeze but then pulling out was risky as it may concur 

massive bleeding. This time, pulling out was retained 

until repeated freezing and thawing eased separation of 

broncholith and bronchial mucosa without any exertion. 

Bleeding was minimal.

  Bronchoscopic cryotherapy is most often employed 

as a palliative therapy for airway obstruction due to a 

malignancy, usually in patients who cannot tolerate 

lung resection due to poor respiratory function or who 
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are deemed inoperable due to the proximity of the tu-

mor to the carina. Cryoadhesion can be used to extract 

foreign bodies, mucous plugs, or blood clots. During 

cryoadhesion, the cryoprobe freezes the target material, 

causing the material to adhere to the probe8-10. In 2007, 

there was a first attempt to remove the broncholith by 

using a cryoprobe with flexible bronchoscopy
11

.

  A conventional method to remove broncholiths is to 

pull them out with a forcep. This method is applicable 

when the broncholith is not firmly attached to the bron-

chial wall. When dealing with the fixed masses how-

ever, which is the subject of this study, it is unlikely 

to remove them with forcep as it may tear the tissue 

surrounding which may result in major bleeding while 

pulling them out.

  Another method applicable to remove broncholiths is 

to grind them with YAG laser7. Having to be performed 

in a very narrow space, it could also inflict damages 

on the surrounding tissue and entail subsequent bleed-

ing. In particular, if the mass is adjacent to the vessel, 

it can trigger massive life-threatening hemoptysis secon-

dary to fistula or rupture of aorta or pulmonary arteries 

and systemic air embolism12.

  Meanwhile, cryoadhesion does not inflict any direct 

damages on the bronchial wall. While it freezes bron-

cholith, the cold stimuli is gradually transmitted from 

the objective to the surrounding tissue. Tissue affected 

by cold stimuli will lose its density making it easier for 

the mass to fall apart13,14. All the procedures can take 

place without making the patient unconcious. Cryoad-

hesion obviously provides us with safer method to re-

move broncholith and foreign body in a limited space14.

  There are two ways to perform the cryoadhesion de-

pending on the conditions of the patients: pull-out 

method and repeated thawing-freezing method14,15.

  Pull-out method means to forcep it out after rapid 

freezing of the broncholith. It has the merit of removing 

the broncholith with a single attempt but in such a case 

where surrounding tissue is not fully loosened, it could 

inflict damages on the tissue causing subsequent com-

plications14. It is therefore applicable only to not firmly 

attached, movable endobronchial lesion or foreign 

body.

  Repeated thawing-freezing method is suggested when 

the broncholith is deemed not easily removable by the 

pull-out method. The repeated thawing and freezing of 

the objective will reduce the resistance of the surround-

ing tissue ensuring safer removal of the fixed mass. 

Repeated thawing-freezing method obviously is more 

time consuming than pull-out method. Pull-out method 

as part of the cryoadhesion has greater risk of bleeding 

than repeated thawing-freezing method in which only 

a small amount of bleeding is noticed when removing 

the broncholith
14

. Repeated thawing-freezing method is 

recommendable to the patients with high risk of com-

plications.

  Our cases report successful removal of broncholith 

with cryoadhesion on patient of semi-sedative state. The 

procedure introduces safer method of repeated freezing 

and thawing that loosens the connection between the 

soft tissue and the broncholith unlike the classical way 

of attaching and pulling out. In this way, bleeding risk 

is notably reduced and manipulation much easier in 

small spaces and thus flexible bronchoscopy guided cry-

oadhesion can be considered as a primary therapy for 

removal of broncholith whether movable or fixed even 

though the patien's main symptom is hemoptysis.

  Thus, introduction of bronchoscopic cryoadhesion 

method can spare unnecessary general anesthesia or 

lung surgery.
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