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Successful removal of a broncholith using a cryo-probe
under rigid bronchoscopy: A case report
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Abstract
Broncholithiasis is a rare condition in which lymph nodes, cartilage or inhaled mate-
rial in the bronchi become calcified. Removal of the broncholith is indicated when it
causes symptoms such as hemoptysis and obstructive pneumonia. Although there are
various methods for removing broncholiths, no international recommendations exist.
We report a case of safe removal of broncholiths using a cryo-probe under rigid bron-
choscopy. A 72-year-old man presented with blood-tinged sputum for 5 months.
Chest computed tomography (CT) revealed collapse of the middle lung lobe. Flexible
bronchoscopy demonstrated broncholiths at the orifice of the middle lobe. We suc-
cessfully removed the broncholiths with a cryo-probe under rigid bronchoscopy with-
out any complications. Our experience suggests that removal of broncholiths can be
safely and successfully performed using a cryo-probe under rigid bronchoscopy.
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INTRODUCTION

Broncholithiasis is a rare condition in which lymph nodes,
cartilage, or inhaled material in the bronchi become calci-
fied.1 Although it can be asymptomatic, removal of the
broncholith is required when it causes symptoms such as
hemoptysis and obstructive pneumonia.1 Most cases occur
secondary to tuberculosis.2

Safe removal of broncholiths is extremely important because
they can cause major bleeding.1 Although various methods for
removal of bronchial stones have been described, there are, so
far, no international recommendations regarding this.2 To the
best of our knowledge, we report the first case of safe removal of
broncholiths using a cryo-probe under rigid bronchoscopy.

CASE REPORT

A 72-year-old man was referred to us because of blood-
tinged sputum over a period of 5 months. His medical

history included tuberculosis at the age of 10 years, and
empyema at 16 years of age. He was a social drinker and ex-
smoker (20-pack years).

At the time of his admission, there were no abnormal
vital signs and no other abnormalities to note on physical
examination. Chest computed tomography (CT) scan
revealed collapse of the right middle lung lobe and calcified
lesions that did not contact the pulmonary arteries
(Figure 1). Flexible bronchoscopy demonstrated broncho-
liths at the orifice of the middle lobe and edematous changes
in the surrounding mucosa (Figure 2). We successfully
removed the broncholiths with a cryo-probe (2.4 mm: Erbe
Elektromedizin GmbH, Tubingen, Germany) using rigid
bronchoscopy without any complications. The largest
broncholith measured 6 mm in diameter and more than
98% of it was made up of calcium phosphate. A cytology of
aspirated sputum at the entrance of mid-lobe atelectasis
showed no evidence of antacid bacteria or fungi. No Myco-
bacterium tuberculosis was detected in the triple sputum
specimens. Pathology of broncholith showed actinomycetes
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in some parts. Histological examination of the bronchial
mucosa and the bronchial wall attached to the removed
bronchial stone showed inflammatory cell infiltration and
haemorrhage. Although lung collapse persisted after the
procedure, blood-tinged sputum disappeared. After
9 months, we performed a follow-up bronchoscopy and
revealed it has no mucosal inflammation.

DISCUSSION

We present a case of successful removal of broncholiths
using a cryo-probe under rigid bronchoscopy. This suggests
that cryo-probes might play an effective role in the manage-
ment of broncholithiasis.

Broncholithiasis is a rare disease that is usually caused
by a calcification-producing process such as tuberculosis or
histoplasmosis.3 While asymptomatic patients can be man-
aged by observation alone, symptomatic disease requires
surgery, or rigid or flexible bronchoscopic removal of the
stones.1 As a bronchial stone removal algorithm, endoscopic
removal is possible when the stones are symptomatic but
movable in the bronchus.4 The key to safe bronchoscopic
removal is that the stones are not completely immobilized in
the airway, and are not in contact with the pulmonary
artery.4 There are multiple management options for bron-
choscopic removal, including with the use of forceps, bal-
loon catheters, a YAG laser and cryo-probes,2 although
there are no established recommendations. In this case,
broncholiths eroded to the bronchial wall partially by flexi-
ble bronchoscopic observation.

Removal of broncholiths can be safely accomplished by
both flexible and rigid bronchoscopy. The success rate of
removing broncholiths by rigid bronchoscopy is between
67% and 87%, which is higher than that of flexible bron-
choscopy (30%).5 In addition, rigid bronchoscopy allows
100% oxygenation and can reliably secure the airway in the
event of massive hemoptysis.2

Cryotherapy is a technique that enables safe biopsy with-
out tissue damage by repeated freezing and thawing. The
overall risk of bleeding is lower than with other treatments
due to the vasoconstricting and platelet-aggregating effects
of the cryo-probe.5 A cryo-probe can also be used for
destruction of endobronchial lesions when hyperthermia is
contraindicated, such as in patients who require a high
FiO2. Cryotherapy-assisted removal of broncholiths can be
performed with both rigid and flexible bronchoscopy,
although previous reports recommended that capabilities for
rigid bronchoscopy should also be available at the time of
flexible bronchoscopy.

As for the bronchial stone component, no tuberculosis
was found in cytology on the bronchial aspirate sputum or

F I G U R E 1 Chest computed tomography (CT). A plain CT scan revealed collapse of the right middle lung lobe (Panel A) and calcified lesions that did
not contact the pulmonary arteries (Panel B).

F I G U R E 2 Flexible bronchoscopy. Flexible bronchoscopy
demonstrated broncholiths at the orifice of the right middle lung lobe and
edematous changes in the surrounding mucosa.
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in the triple sputum specimens. However, the patient had
tuberculosis history and calcification of pleura and mediasti-
nal lymph nodes was also prominent on CT, we hypothe-
sized that calcification of lymph nodes caused by past
tuberculosis infection had protruded into the bronchus.
Actinomycetes were often seen as a stone component
regardless of the cause, and it was unclear whether the bac-
terial infection induced the bronchial stones.

A limitation of this procedure is that rigid bronchoscopy
cannot be performed at all institutions. Although complica-
tions with bronchoscopic removal of broncholiths are rare,
some reports have described massive haemorrhage and
respiratory failure. However, our experience suggests that
endobronchial and transbronchial broncholiths can gener-
ally be removed via rigid bronchoscopy.

We report the first case of removal of broncholiths
using a cryo-probe under rigid bronchoscopy. Rigid bron-
choscopy has a higher success rate for broncholith removal
and can more reliably secure the airway than flexible bron-
choscopy. Removal of broncholiths using a cryo-probe
with a rigid bronchoscope might be a safe and effective
choice.
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