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Abstract: Background and Objective: Approximately 42% of patients encounter severe bleeding during
transbronchial lung cryobiopsy, indicating a need to establish rapid and reliable hemostasis
techniques. Although the conventional balloon occlusion and two-scope techniques have a certain
degree of hemostatic effect, associated visual field obstruction and procedural complexity pose
challenges. To address these issues, we developed the dual-scope hemostasis method, wherein
therapeutic and ultrathin bronchoscopes are simultaneously inserted orally to reliably maintain
hemostasis. In this study, we report our experience with the introduction of the “dual-scope method.”
Materials and Methods: An ultrathin bronchoscope (BF-MP290F) was used for sampling, and a
therapeutic bronchoscope (BF-1TH1200) was used for hemostasis. A balloon catheter (B5-2C) was
inserted through the working channel of the ultrathin bronchoscope, and a single-use 1.1-mm
cryoprobe (CRYO2) was used. Midazolam and fentanyl, as well as propofol when necessary, were
administered for sedation; lidocaine 4% was sprayed as a local anesthetic. Results: The dual-scope
method was applied to an 84-year-old man and a 55-year-old woman, and neither patient developed
significant bleeding after the biopsy. In both cases, balloon placement in the target bronchus was
smooth, and oxygenation was well maintained. Conclusion: The dual-scope method enabled rapid
hemostasis under real-time observation, suggesting its superior safety and reliability. Further
accumulation of cases and examination through multicenter collaborative studies are needed.
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1. Introduction

Severe airway bleeding during transbronchial lung cryobiopsy (TBLC) is reported to occur in
42% of cases [1]. As such bleeding can be fatal [2], ensuring reliable hemostasis is critically important.
Previously, we maintained hemostasis by combining the balloon occlusion technique [3], wherein a
4-Fr Fogarty catheter is inserted through the suction hole above the intubation tube cuff following
tracheal intubation using the two-scope technique [4,5]. In this technique, the pre-prepared second
scope is inserted to achieve rapid bleeding control immediately after the first scope and cryoprobe
are removed [4,5]. However, a temporary “blind time” cannot be avoided, during which the
endobronchial lumen cannot be observed, and serious bleeding may occur [6]. Therefore, the optimal
hemostatic technique for TBLC, especially in peripheral pulmonary lesions, remains to be determined

[7].
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To address this issue, we developed the dual-scope hemostasis method, wherein therapeutic
and ultrathin bronchoscopes are simultaneously inserted orally to reliably maintain hemostasis. An
ultrathin bronchoscope (BF-MP290F, Olympus, Shinjuku, Japan) is used for sampling, and a
therapeutic bronchoscope (BF-1TH1200, Olympus) is used for hemostasis. This approach utilizes
single-use 1.1-mm cryoprobe (CRYO2, ERBE Electromedizin Gmbh, Tuebingen, Germany) and a
balloon catheter (B5-2C, Olympus). The balloon catheter is inserted through the working channel of
the therapeutic bronchoscope. Midazolam and fentanyl are used for sedation and analgesia.
Additionally, 4% lidocaine is sprayed as a local anesthetic via a spray catheter. The dual-scope
method steps are as follows: 1) The operator, hemostasis technician, and balloon technician are
positioned on the head side of the patient (Figure 1A). Local anesthesia is administered, and the
tracheal and bronchial lumens are examined using the therapeutic bronchoscope. 2) The therapeutic
bronchoscope is removed and replaced with an ultrathin bronchoscope, which is guided to the target
lesion. 3) Simultaneously, the therapeutic bronchoscope is reinserted orally alongside the ultrathin
bronchoscope (Figure 1B). 4) The balloon catheter tip is advanced through the working channel of
the therapeutic bronchoscope and positioned within the target bronchus (Figure 1C). 5) A biopsy is
performed using the cryoprobe, the balloon is inflated, and the ultrathin bronchoscope is removed
under direct endoscopic observation (Figure 1D). 6) The balloon is deflated, and hemostasis is
confirmed. We report two cases in which cryobiopsy was safely performed using our method. This
manuscript is a revised and elaborated version of the article titled “Dual Scope Method,” which was
presented at the 28th Respiratory Intervention Seminar, held in Mie, Japan, on November 24th, 2024

8].

Figure 1. (A) Staffing setup for the dual-scope method. From left to right: the operator, hemostasis technician,
and balloon technician. (B) Photograph showing the dual-scope method at the vocal cord level. The ultrathin
bronchoscope (—) is observed passing through the vocal cords first. (C) The balloon catheter is guided through
the working channel of the therapeutic bronchoscope to the bronchus targeted for hemostasis. (D) After the
ultrathin bronchoscope is removed, the balloon catheter is inflated under endoscopic visualization, achieving

reliable hemostasis without any time lag.

Written informed consent was obtained from the patients for the publication of this report.
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2. Case Presentations
2.1. Case 1

An 84-year-old man (height: 157 cm; weight: 54 kg) with comorbid heart failure and chronic
obstructive pulmonary disease underwent a right lower lobectomy for right lower lobe squamous
cell carcinoma. Postoperative follow-up computed tomography (CT) revealed a 0.6-cm solid nodule
in the S3 periphery of the right upper lobe. A detailed examination was conducted. Fixing the balloon
in the right upper lobe using the conventional method was deemed difficult; therefore, we selected
the dual-scope method. An ultrathin bronchoscope was guided to the lesion, and cryobiopsy was
performed using our method. Bleeding was completely controlled by 5 min of balloon occlusion at
the right upper lobe bronchus. TBLC was performed in 31 min, maintaining oxygen saturation (SpO2)
at 99% (Figure 2). The diagnosis was primary lung squamous cell carcinoma.

Figure 2. (A) A 0.6-cm solid nodule is observed in the right upper lobe B3a if3. (B) X-ray fluoroscopy image taken
during cryobiopsy. The single arrow (—) indicates the tip of the ultrathin bronchoscope, and the double arrow
(=) indicates the tip of the therapeutic bronchoscope. (C) Bronchoscopy view immediately before cryobiopsy.
The ultrathin bronchoscope and balloon catheter are observed simultaneously, showing that the balloon catheter
can be easily guided through the working channel. (D) After the ultrathin bronchoscope is removed, the balloon
catheter is inflated under endoscopic visualization. The position of the balloon and the moment of inflation can

be confirmed using the endoscope, allowing for reliable hemostasis.

2.2. Case 2

A 55-year-old woman (height: 152 cm; weight: 88 kg) with bronchial asthma and a history of
treatment for peritoneal cancer underwent a follow-up CT scan for peritoneal cancer surveillance.
The scan revealed a 1.2-cm solid nodule in the S8 periphery of the right lower lobe. She was referred
to our department for diagnosis and treatment. Owing to her short stature and obesity, her
tracheobronchial tree was relatively narrow, complicating tracheal intubation. Therefore, we selected
the dual-scope method, which omits tracheal intubation. An ultrathin bronchoscope was guided to
the lesion, and cryobiopsy was performed using our method, Bleeding was completely controlled by
3 min of balloon occlusion at the right basal bronchus. TBLC was performed in 31 min, maintaining
SpO: at 98-99% (Figure 3). The diagnosis was primary lung adenocarcinoma.
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Figure 3. (A) A 1.2-cm solid nodule is observed in the peripheral region of the lower right lobe B8a. (B) X-ray
fluoroscopy image taken during cryobiopsy. The single arrow (—) indicates the tip of the ultrathin
bronchoscope, and the double arrow (=) indicates the tip of the therapeutic bronchoscope. (C) Bronchoscopy
findings immediately before cryobiopsy. The ultrathin bronchoscope and balloon catheter are observed
simultaneously. (D) After the ultrathin bronchoscope is removed, the balloon catheter is inflated under

endoscopic visualization.

3. Discussion

Commonly used hemostatic methods for TBLC—the balloon occlusion [3] and two-scope
methods [4,5] —have significant drawbacks. Balloon occlusion involves challenges in guiding and
securing the balloon, while the two-scope is hindered by a time lag during hemostasis. Additionally,
both methods interrupt bronchoscopy and require invasive and complex tracheal intubation. Our
dual-scope method offers three key advantages: 1) Real-time hemostasis: With the advantage of
performing hemostasis reliably without time lag, the balloon condition and bleeding degree can be
monitored in real time under endoscopic guidance, ensuring precise control. 2) Ease of balloon
placement: The balloon catheter can be easily guided to the target bronchus and securely fixed by
operating through the working channel of the therapeutic bronchoscope. For example, in Case 1, the
lesion was located in the right upper lobe, making the conventional method challenging to employ
[8]. However, the dual-scope method allowed for smooth and reliable balloon fixation, effectively
stopping the bleeding. In conventional methods, when selective placement in the right upper lobe
bronchus is not feasible, a large balloon may be used to occlude the main bronchus, which can lead
to hypoxemia. In contrast, our method maintains oxygenation by selectively occluding only the right
upper lobe bronchus. 3) No tracheal intubation: Unlike conventional methods requiring prior
creation of an artificial airway (e.g., tracheal intubation) to rapidly reinsert the bronchoscope after
biopsy, the dual-scope method eliminates this step. The bronchoscope for hemostasis is pre-
positioned, omitting the need for reinsertion and artificial airway creation, resulting in a simpler,
minimally invasive procedure.

The dual-scope method has some limitations. First, omitting tracheal intubation may make it
challenging to secure the airway and reinsert the bronchoscope in the event of massive bleeding.
However, this method enables real-time monitoring under endoscopic guidance during hemostasis,
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significantly reducing this bleeding risk. Additionally, this was a small-scale study conducted at a
single institution, and the effectiveness of this method has not yet been fully validated. Large-scale
studies at other institutions are needed to confirm its utility.
4. Conclusions

The dual-scope method presented herein can provide reliable hemostasis and enable safe TBLC.
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The following abbreviations are used in this manuscript:

TBLC Transbronchial lung cryobiopsy

CT Computed tomography
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