
Two Cases of Diagnosis and Removal of 
Endobronchial Hamartoma by Cryotherapy 
via Flexible Bronchoscopy

Jae Kyeom Sim, M.D., Jong Hyun Choi, M.D., Jee Youn Oh, M.D., Jae Young Cho, M.D., Eul Sun 
Moon, M.D., Hye Sook Min, M.D., Byung Hyun Lee, M.D., Min Seon Park, M.D., Gyu Young Hur, 
M.D., Ph.D., Sung Yong Lee, M.D., Ph.D., Jae Jeong Shim, M.D., Ph.D., Kyung Ho Kang, M.D., Ph.D. 
and Kyung Hoon Min, M.D., Ph.D.
Division of Respiratory and Critical Care Medicine, Department of Internal Medicine, Korea University College of Medicine, 
Seoul, Korea

Although endobronchial hamartoma is a rare benign tumor, most patients with endobronchial hamartoma have 
respiratory symptoms such as obstructive pneumonia, hemoptysis, cough, or dyspnea due to bronchial obstruction. It 
can cause irreversible post-obstructive pulmonary destruction, thus early diagnosis and treatment is very important. 
Recently, there have been cases of neodymium-doped yttrium aluminum garnet (Nd:YAG) laser and electrocautery 
procedures for bronchoscopic treatment of malignant or benign central airway obstruction with comparable therapeutic 
efficacy and few complications. Bronchoscopic cryotherapy is a newly developed technique for management of central 
airway obstruction. Moreover, it provides diagnostic methods with improving diagnostic yield and safety. We report 
two cases of endobronchial hamartoma, each diagnosed and definitively treated with bronchoscopic techniques. 
Endobronchial biopsy and removal was successfully performed by cryotherapy via flexible bronchoscopy without 
notable complications. Follow-up bronchoscopic examinations excluded residual or recurrent disease.
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from peribronchial mesenchymal tissue. It can cause irrevers-
ible postobstructive pulmonary destruction with respiratory 
symptoms. Early diagnosis and treatment is very important. 
Traditionally, surgical resection has been considered the 
standard of treatment for endobronchial hamartoma. How-
ever, there is increasing experience using endoscopic treat-
ment such as neodymium-doped yttrium aluminum garnet 
(Nd:YAG) laser and electrocautery for benign endobronchial 
tumor with a paucity of reported complications1.

Bronchoscopic cryotherapy is a technique in which endo-
bronchial tissue is destroyed by repeated freezing and thaw-
ing. This bronchoscopic technique is most often employed as 
a palliative therapy for malignant central airway obstruction 
with or without other modalities of endobronchial treat-
ment2,3.

We report two cases of endobronchial hamartoma, each 
diagnosed and definitively treated by cryotherapy via flexible 
bronchoscopy.
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Introduction
Endobronchial hamartoma is a rare benign tumor derived 
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Case Report
1. Case 1

A 49-year-old man was referred to our hospital for bron-
choscopic evaluation for obstructive pneumonia on superior 
segment of right lower lung (RS6) on chest X-ray and chest 
computed tomography (CT) (Figure 1A−D). The broncho-
scopic examination with autofluorescence bronchoscopy 
(system: Onco-Life for Improved Cancer Detector; Xillix, 
Richmond, Canada and bronchoscope: BF-1T40; Olympus, 
Tokyo, Japan) showed the superior segmental bronchus of 
right lower lung (RB6) was obstructed by pedunculated mass. 
The cryotherapy was performed for endobronchial biopsy 
and tumor cryodebridement. Flexible cryoprobe (length 80 
cm, length of probe tip 7 mm, diameter 2.2 mm) with cry-
omachine (ERBE, Tubingen, Germany) was passed through 
the working channel of the flexible bronchoscopy (system: 
ELVIS LUCERA CV-260 and CLV-260; Olympus and bron-
choscope: BF-1T260; Olympus) into the tumor. The tip of 
flexible bronchoscope was positioned 1.0 cm from the tumor. 
The cryoprobe was kept about 4 mm away from the tip of the 
bronchoscope. Then, the tip of the cryoprobe that was placed 
in direct contact with the tumor was cooled to approximately 
−89oC with cryogen (nitrous oxide; N2O) for 10 seconds using 

the foot pedal. After that time, the probe was pulled, the probe 
with frozen tissue was withdrawn with bronchoscope (pull-
out method). The mass was successfully removed with several 
repeated procedures with small amount of bleeding (Figure 
2A−G). The bleeding was controlled by iced saline. The biopsy 
result of removed mass was chondroid hamartoma (Figure 
2H). Imaging study at 3 months after removal of endobron-
chial hamartoma showed completely resolution of previous 
obstructive pneumonia on RS6 (Figure 1E−H). And bron-
choscopic examination after 3 months after removal showed 
good patency without any obstruction of RB6 (Figure 2I, J).

2. Case 2

A 53-year-old man was referred to our hospital for broncho-
scopic evaluation for abnormal density in front of superior 
segmental bronchus of left lower lung (LB6) on chest CT on 
personal health examination (Figure 3A−C). The broncho-
scopic examination with autofluorescence bronchoscopy 
showed LB6 was obstructed by pedunculated mass. The cryo-
therapy was performed for endobronchial biopsy and tumor 
cryodebridement with same above described procedures. The 
mass was successfully removed with small amount of bleed-
ing (Figure 4A−G). The bleeding was controlled by iced saline. 
The biopsy result of removed mass was hamartoma (Figure 

Figure 1. (A−D) Imaging study on admission day suggested obstructive pneumonia on superior segment of right lower lung (RS6). (A, B) 
Posterior-anterior (PA) view and lateral view of chest X-ray. (C) Transverse section of chest computed tomography (CT). (D) Coronal section 
of chest CT. (E−H) Imaging study at 3 months after removal of endobronchial hamartoma on superior segmental bronchus of right lower lung 
(RB6) showed completely resolution of previous obstructive pneumonia on RS6. (E, F) PA view and lateral view of chest X-ray. (G) Transverse 
section of chest CT. (H) Coronal section of chest CT.
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4H). Chest X-ray at 1 month after resection of endobronchial 
hamartoma showed normal chest X-ray finding (Figure 3D, E). 
And bronchoscopic examination after 1 month after removal 

showed good patency without any obstruction of LB6 (Figure 
4I, J).

Figure 2. (A, B) The bronchoscopic examination showed the superior segmental bronchus of right lower lung (RB6) was obstructed by 
pedunculated mass. (A) White light image. (B) Autofluorescence image. (C−G) Procedure image of resection of the mass on RB6 with cryo-
therapy. Biopsy showed chondroid hamartoma (H&E stain, ×100) (H) and bronchoscopic examination after 3 months after resection of en-
dobronchial hamartoma showed good patency without any obstruction of RB6 (I, J).

Figure 3. (A−C) Imaging study of personal health ex-
amination showed a 1.1 cm-sized fat density lesion on 
superior segmental bronchus of left lower lung (LB6). 
(A) Posterior-anterior (PA) view of chest X-ray. (B) 
Transverse section of chest computed tomography 
(CT). (C) Coronal section of chest CT. (D, E) Imag-
ing study at 1 month after resection of endobronchial 
hamartoma on LB6. (D) PA view of chest X-ray. (E) 
Lateral view of chest X-ray.
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Discussion
Pulmonary hamartomas are the most common benign 

tumors of lung, with incidence 0.32% according to autopsy 
study4. Pulmonary hamartomas divided into two groups ac-
cording to their location: parenchymal hamartomas or endo-
bronchial hamartomas. Endobronchial hamartomas have low 
frequency between 1.4% and 13.8% of all pulmonary hamar-
tomas5-8. Unlike the patients with parenchymal hamartomas, 
most patients with endobronchial hamartomas had at least 
one of respiratory complaints due to bronchial obstruction 
such as obstructive pneumonia, hemoptysis, cough, or dys-
pnea. Although endobronchial hamartomas are benign tumor 
with very low risk of malignancy and low rate of recurrence, 
early diagnosis and treatment is very important due to poten-
tial risk of bronchial obstruction, bleeding, and subsequent 
respiratory symptoms. 

Although surgical resection has been considered the stan-
dard of treatment for endobronchial hamartomas, there is 
increasing case reports and case series using bronchoscopic 
treatment such as Nd:YAG laser and electrocautery with com-
parable therapeutic efficacy with surgical resection and few 
reported complications1.

Cryotherapy is the application of extreme cold energy to 
diseased tissue, in which cells are destroyed by the formation 
of intracellular ice crystals. In 1968, the first case of the use of 
rigid cryoprobe through a rigid bronchoscope to relieve en-
dobronchial obstruction by a tumor causing a postobstructive 
pneumonia was reported9,10. Because of the need of general 
anesthesia and rigid bronchoscopy as well as development 

of other bronchoscopic treatment modalities such as laser 
resection, electrocautery, argon plasma coagulation, and 
photodynamic therapy, there was a relatively little interest in 
bronchoscopic cryotherapy until introduction of a flexible 
cryoprobe that allowed delivery through the flexible broncho-
scope in 1994. Now, bronchoscopic cryotherapy is recognized 
as a useful endobronchial treatment modality in the palliative 
management for airway obstruction due to a malignancy11,12. 
Bronchoscopic cryotherapy is also useful in management 
for airway obstruction due to a benign endobronchial lesion, 
inoperable microinvasive carcinoma, hemoptysis due to a vis-
ible lesion, and the extraction of foreign bodies. 

For tumor cryodebridement, cryotherapy can be delivered 
through rigid or flexible bronchoscopy. After a full examina-
tion of bronchial segments, the tip of the bronchoscope is po-
sitioned 0.5−1.0 cm from the identified endobronchial lesion. 
Then, the cryoprobe inserted via the working channel of the 
bronchoscope. The cryoprobe is placed in direct contact with 
the tumor. Using the foot pedal, the bronchoscopist activates 
the cryoprobe. Cryogen will cool the probe tip to about −89oC. 
At this time, there are two techniques of cryodebridements: re-
peated thawing-freezing technique and pull-out technique9,10. 
In a repeated thawing-freezing technique, freezing is contin-
ued for 30 seconds, after which the foot pedal is released, and 
passive thawing is allowed. This cycle is repeated an average 
of three cycles at each site of the tumor. Resultant necrotic 
tissue can be removed by suctioning, by biopsy forceps, or 
freezing the tissue to the cryoprobe. Repeated bronchoscopic 
examination is necessary for removal of necrotic tissue and 
clearing of secretion due to delayed sloughing of treated tis-

Figure 4. (A, B) The bronchoscopic examination showed the superior segmental bronchus of left lower lung (LB6) was obstructed by pedun-
culated mass. (A) White light image. (B) Autofluorescence image. (C−G) Procedure image of resection of the mass on LB6 with cryotherapy. 
Biopsy showed hamartoma (H&E stain, ×100) (H) and bronchoscopic examination after 1 month after resection of endobronchial hamar-
toma showed good patency without any obstruction of LB6 (I, J).
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sue. In a pull-out technique, the tip of the cryoprobe is cooled 
for 5−20 seconds. Then, the probe is pulled strongly, and the 
cryoprobe with frozen tissue attached to its tip is withdrawn 
along with the bronchoscope. The Pull-out technique, a newer 
method, has the potential advantage to decrease procedural 
time and achieve faster results with less need of repeated pro-
cedures9. In our two cases, we selected a pull-out technique as 
a technique of cryotherapy for this reasons.

Recently, two diagnostic methods with cryotherapy were 
developed with improving diagnostic yield and safety: endo-
bronchial biopsy with cryotherapy and fluoroscopy-guided 
transbronchial cryoprobe lung biopsy13,14. During performing 
an endobronchial biopsy with cryoprobe, the cryoprobe is 
passed through the working channel of the bronchoscope and 
advanced 4 mm beyond the tip of the bronchoscope. Direct 
contact between the probe and the lesion is achieved. Tissue 
is frozen to the cryoprobe tip by activating the probe for ap-
proximately 5 seconds. While maintaining probe activation, 
the cryoprobe, with the frozen sample attached to it, is retract-
ed back through the working channel of the bronchoscope. 
Alternatively, the cryoprobe with the frozen tissue attached to 
it can also be removed along with the flexible bronchoscope9.

The effectiveness of cryotherapy is limited in long-segment, 
submucosal, and extrinsic tumors9. Our cases were suitable 
for cryotherapy because endobronchial tumors narrowly at-
tached the bronchus with stalk. We could relatively easily per-
form the endobronchial biopsy and removal of endobronchial 
hamartoma using cryotherapy via flexible bronchoscopy with-
out complications. In case series of 521 patients, in-hospital 
mortality rate was 1%, all of which was due to respiratory fail-
ure3. Three percent of patients developed respiratory distress 
after procedure which eventually resolved. Bleeding is usually 
mild and can generally be controlled by suction. During our 
procedures and postprocedural period, there was no notable 
complication except small amount of bleeding that was easily 
controlled by iced saline. Follow-up bronchoscopic examina-
tions excluded residual or recurrent disease in our cases.

Although endobronchial cryotherapy has the disadvantages 
of potential need for repeated procedure, some delayed ef-
fects of treatment, and the relative resistance of certain benign 
tumors than other thermal techniques, this procedure has the 
advantage of a more favorable safety profiles and easier setup 
and procedural technique9,10. We suggested cryotherapy with 
flexible bronchoscopy may be useful diagnostic and thera-
peutic modality in management of endobronchial tumor with 
few complications with or without other thermal modalities of 
endobronchial treatment.
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