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INTRODUCTION AND IMPORTANCE: Blood flow evaluation of bronchial arteries using indocyanine green
fluorescence (ICG-FL) is rarely reported during pulmonary resection. We present the case of a patient with
bronchiectasis and a history of bronchial artery embolization (BAE) for hemoptysis. Bronchial artery blood
flow was evaluated using ICG-FL during lobectomy with bronchoplasty.
CASE PRESENTATION: A 63-year-old woman presented with right middle lobe bronchiectasis (due to non-
tuberculous mycobacteriosis) and repeated hemoptysis, which had previously been corrected each time
with hemostasis by BAE. Bronchoscopy revealed a swollen blood vessel proximal to the right middle lobe
bronchus that was suspected of being the origin of bleeding. Right middle lobectomy with bronchoplasty
was performed to prevent hemoptysis. ICG-FL was used to detect the patency of the right bronchial arter-
ies, and the arteries surrounding the right middle lobe bronchus were ligated. The proximal side of the
right middle lobe bronchus was cut in a deep wedge shape, and the bronchus was anastomosed. ICG-FL
revealed that the blood supply was maintained at the bronchial anastomosis. No bronchial anastomotic
leakage was observed after the surgery.
CLINICAL DISCUSSION: The key to successful bronchoplasty is the maintenance of blood flow. Bronchial
artery blood flow theoretically decreases after BAE. In this case, ICG-FL was able to detect bronchial
artery patency before cutting the bronchus as well as the maintenance of blood flow at the bronchial
anastomosis after bronchoplasty.
CONCLUSION: Intraoperative blood flow evaluation of the bronchus using ICG-FL may reduce the risk of
bronchial anastomotic leakage caused by ischemia after bronchoplasty.

© 2021 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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This case report has been reported in line with the SCARE Criteria

[6].

1. Introduction

Indocyanine green fluorescence (ICG-FL) has been used for
intraoperative evaluation during thoracic surgery, including visual-
ization of adjacent lung segments [ 1], identification of the location
of small pulmonary nodules [2], and blood flow evaluation of mus-

2. Presentation of case

cle flaps [3]. Blood flow evaluation of the bronchial artery using
ICG-FL has rarely been reported [4,5]. We report the surgical case
of a patient with bronchiectasis and a history of repeated bronchial
artery embolization (BAE) for hemoptysis. To our knowledge, this is
the first report evaluating bronchial artery blood flow using ICG-FL
after BAE.

Abbreviations: 1CG-FL, indocyanine green fluorescence; BAE, bronchial artery
embolization; POD, postoperative day.
* Corresponding author.
E-mail address: kawamotonobutaka@gmail.com (N. Kawamoto).
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The patient was a 63-year-old woman with right middle lobe
bronchiectasis caused by nontuberculous mycobacteriosis who had
repeated hemoptysis (Fig. 1a). The patient was taking erythromycin
and ambroxol for bronchiectasis. The patient had no history of
smoking or family history of lung disease. BAE using metallic coils
and a gelatin sponge was performed for hemoptysis, and hemosta-
sis was achieved each time. In the last 5 months, hemoptysis
requiring mechanical ventilation occurred three times. The most
recent BAE was performed 2 months before surgery. Since recanal-
ization of the embolized right bronchial arteries was observed
(Fig. 1b), these arteries were repeatedly embolized (Fig. 1c). Bron-
choscopy revealed a swollen blood vessel running from the distal
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Fig. 1. Preoperative imaging findings.

(a) Computed tomography scan showing bronchiectasis of the right middle lobe (orange circle). Bronchial artery embolization findings at the time of hemoptysis (2 months
before the surgery) showing (b) recanalization of the embolized right bronchial arteries (red arrows), and (c) repeated embolization using metallic coils (yellow arrow) and
a gelatin sponge. (d) A bronchoscopic image showing a swollen blood vessel running from the distal side of the truncus intermedius to the proximal side of the right middle

lobe bronchus (white arrow).
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Fig. 2. Intraoperative blood flow evaluation of bronchus using indocyanine green fluorescence (ICG-FL).
(ai, aii, bi, bii) Patency of right bronchial arteries revealed prior to bronchoplasty. (ci, cii) Maintenance of blood flow at the bronchial anastomosis revealed after bronchoplasty.
WL, white light mode; RUL, right upper lobe; RML, right middle lobe; RLL, right lower lobe.

side of the truncus intermedius to the proximal side of the right
middle lobe bronchus (Fig. 1d), and this vessel was suspected of
being the bleeding point. Surgical resection was required to prevent
repeated hemoptysis, and informed consent was obtained from the
patient.

Right middle lobectomy with bronchoplasty was performed via
thoracotomy. The pulmonary arteries (A%, A°) and veins (V4 and
V°) were cut. AS was injured during lobulation between the upper
and lower lobes and was sacrificed to achieve hemostasis. ICG
(5 mg/body) was intravenously injected, and the patency of the
right bronchial arteries was detected using infrared thoracoscopy
(IMAGE1 S™ system, SPECTRA A mode; KARL STORZ Endoskope,
Japan K.K., Tokyo, Japan) (Fig. 2ai, aii, bi, bii). The bronchial arter-
ies surrounding the right middle lobe bronchus were ligated. The
proximal side of the right middle lobe bronchus was cut in a deep
wedge shape, and the bronchus was anastomosed using inter-
rupted suturing. ICG (5 mg/body) was intravenously injected again,

and maintenance of blood supply at the bronchial anastomosis was
observed (Fig. 2ci, cii). The bronchial anastomosis was wrapped
with a pedicled intercostal muscle flap. The operation time was
250 min, and the volume of blood loss was 300 mL.

Histopathological findings revealed an abnormally thick artery
(100 pm diameter) in the lamina propria of the bronchus; this
artery was suspected of being the bleeding point (Fig. 3a—c). Chest
radiography on postoperative day (POD) 3 revealed atelectasis of
the right lower lobe, which improved following physical therapy
(Fig. 4a, b). Postoperative air leakage had resolved by POD 7, and
the chest drain tube was removed on POD 9. Bronchoscopy on
POD 13 revealed stenosis of the right lower lobe bronchus due to
postoperative edema at the bronchial anastomosis (Fig. 4c). The
patient was discharged on POD 16. No hemoptysis was observed at
the 5-month follow-up visit. Bronchoscopy did not reveal vascular
lesions inside the bronchus, and improvement of the edema at the
bronchial anastomosis was observed (Fig. 4d).
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Fig. 3. Histopathological findings.

(a, b, ¢) A 1.5 mm diameter bronchial artery with a thick wall caused by proliferation of elastic fibers and collagen fibers runs meander in the bronchial adventitia (yellow
arrows). An abnormally thick artery (100 wm diameter) is observed in the lamina propria (orange arrow), suggesting the bleeding point. HE, hematoxylin and eosin staining;

EVG, Elastica Van Gieson staining.

Fig. 4. Postoperative imaging findings.

(a)Chestradiography on postoperative day (POD) 3 showing atelectasis of the right lower lobe. (b) Chest radiography on POD 7 showing that atelectasis had improved following
physical therapy. (c) A bronchoscopic image on POD 13 showing stenosis of the right lower lobe bronchus due to postoperative edema at the bronchial anastomosis. (d) A
bronchoscopic image 3 months after the surgery showing no vascular lesions inside the bronchus, and improvement of the edema in the right lower lobe bronchus.

3. Discussion

BAE is generally performed to treat hemoptysis, with a reported
procedural success rate of 93.4% [7]. In Japan, metallic coils and
gelatin sponges are commonly used for BAE [7,8]. The recurrence-
free hemoptysis rate was reported to be 89.0% and 75.9% at 1 and 2
years, respectively, for nontuberculous mycobacteriosis, and 87.6%
and 85.1% at 1 and 2 years, respectively, for bronchiectasis [7]. The
most common mechanism causing repeated hemoptysis after BAE
is recanalization of embolized blood vessels [9], in which is consis-
tent with this case. Based on the above, patients with bronchiectasis
often develop recurrent hemoptysis, and surgical treatment is
recommended if the lesion is localized [10]. In patients with
bronchiectasis, the reported postoperative symptom improvement
rate is 71-75% [11,12]. Notably, the symptom improvement rate is
higher when the lesions are completely resected [11]. Blood vessel
swelling inside the bronchus, which was the bleeding point in this
case, can result from hypervascularity or dilation of the bronchial
arteries [13]. In this case, since bronchial ectasia and the swollen

bronchial blood vessel were completely resected, rebleeding was
not observed after the surgery.

Because of the localization and bleeding pattern in this case,
right middle lobectomy with bronchoplasty was required for com-
plete removal of the target lesions. Right middle lobectomy with
bronchoplasty is reported to account for 1.3-2.0% of pulmonary
resections requiring bronchoplasty [14,15]. The key to successful
bronchial anastomosis includes relieving tension and maintaining
blood flow [5]. It is necessary to release the surrounding tissue to
reduce the tension between the anastomotic sites of the bronchus,
although this maneuver carries the risk of reducing bronchial blood
flow [4]. In this case, although the blood flow of the bronchial
arteries was expected to be decreased by BAE, ICG-FL was able
to detect the patency of these vessels before cutting the bronchus
as well as the maintenance of blood flow at the bronchial anas-
tomosis after bronchoplasty. One limitation of this report is that
blood flow evaluation cannot be shown as objective data. In the
future, it will be beneficial to develop a procedure to quantify blood
flow.
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4. Conclusion

ICG-FL can easily detect bronchial blood flow during surgery.
Intraoperative blood flow evaluation of the bronchus using ICG-FL
may reduce the risk of bronchial anastomotic leakage caused by
ischemia after bronchoplasty.
Declaration of Competing Interest

The authors report no declarations of interest.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Ethical approval

Ethical approval was not required for our paper because case
reports are exempt from ethical approval at our institute.

Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.
Author contribution

Nobutaka Kawamoto performed the operation, acquired the
data, and drafted the manuscript.

Riki Okita assisted in the operation and conducted the entire
study.

Masataro Hayashi assisted in the operation.

Ryo Suetake performed medical treatment and bronchoscopy.

Tomoyuki Murakami diagnosed the patient based on the patho-
logical findings.

Hidetoshi Inokawa supervised the writing of the manuscript.

All authors have read and approved the final manuscript.
Registration of research studies

Not Applicable.
Guarantor

Nobutaka Kawamoto.
Provenance and peer review

Not commissioned, externally peer-reviewed.

Acknowledgements

We thank Dr. Masanori Okada for attending to the patient post-
operatively.

Open Access

We thank Mrs. Masami Murakami for assistance with the prepa-
ration of lung specimens.

We thank Editage (http://www.editage.jp) for English language
editing.

References

[1] N. Misaki, S.S. Chang, H. Igai, S. Tarumi, M. Gotoh, H. Yokomise, New clinically
applicable method for visualizing adjacent lung segments using an infrared
thoracoscopy system, J. Thorac. Cardiovasc. Surg. 140 (4) (2010) 752-756,
http://dx.doi.org/10.1016/j.jtcvs.2010.07.020, Pubmed: 20850654.

[2] T. Anayama, K. Hirohashi, R. Miyazaki, H. Okada, N. Kawamoto, M. Yamamoto,

et al., Near-infrared dye marking for thoracoscopic resection of small-sized

pulmonary nodules: comparison of percutaneous and bronchoscopic
injection techniques, ]. Cardiothorac. Surg. 13 (1) (2018) 5, http://dx.doi.org/

10.1186/s13019-018-0697-6, Pubmed: 29329549.

N. Kawamoto, T. Anayama, H. Okada, K. Hirohashi, R. Miyazaki, M. Yamamoto,

et al., Indocyanine green fluorescence/thermography evaluation of intercostal

muscle flap vascularization, Thorac. Cancer 9 (12) (2018) 1631-1637, http://

dx.doi.org/10.1111/1759-7714.12871, Pubmed: 30264917.

H. Uramoto, N. Motono, ICG easily detects not only the segmental plane, but

also the course and blood distribution of the bronchial artery “case report”,

Ann. Med. Surg. 28 (2018) 28-29, http://dx.doi.org/10.1016/j.amsu.2018.02.

004, Pubmed: 29744048.

H. Uramoto, N. Motono, Indocyanine green fluorescence detects the blood

flow of the bronchial anastomosis for bronchoplasty “case report”, Ann. Med.

Surg. 59 (2020) 151-152, http://dx.doi.org/10.1016/j.amsu.2020.09.034,

Pubmed: 33024557.

R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, A. Kerwan, for the SCARE Group,

The SCARE 2020 guideline: updating consensus Surgical CAse REport (SCARE)

guidelines, Int. J. Surg. 84 (2020) 226-230, http://dx.doi.org/10.1016/j.ijsu.

2020.10.034, Pubmed: 33181358.

H. Ishikawa, M. Hara, M. Ryuge, ]. Takafuji, M. Youmoto, M. Akira, et al.,

Efficacy and safety of super selective bronchial artery coil embolisation for

haemoptysis: a single-centre retrospective observational study, BMJ Open 7

(2)(2017) e014805, http://dx.doi.org/10.1136/bmjopen-2016-014805,

Pubmed: 28213604.

N. Wada, A. Furuya, T. Ike, N. Kasai, S. Takata, Y. Tao, et al., Clinical features,

outcomes, and predictors of recurrence in patients treated with bronchial

arterial embolization using a gelatin sponge to control hemoptysis, J. Interv.

Rad. 4 (3) (2019) 37-42, http://dx.doi.org/10.22575/interventionalradiology.

2019-0002.

M. Ryuge, M. Hara, T. Hiroe, N. Omachi, S. Minomo, K. Kitaguchi, et al.,

Mechanisms of recurrent haemoptysis after super-selective bronchial artery

coil embolisation: a single-centre retrospective observational study, Eur.

Radiol. 29 (2) (2019) 707-715, http://dx.doi.org/10.1007/s00330-018-5637-2,

Pubmed: 30054792.

[10] M. Hiramatsu, Y. Shiraishi, Surgical management of non-cystic fibrosis
bronchiectasis, J. Thorac. Dis. 10 (Suppl. 28) (2018) S3436-S3445, http://dx.
doi.org/10.21037/jtd.2018.08.128, Pubmed: 30505531.

[11] R. Dogan, M. Alp, S. Kaya, K. Ayrancioglu, I. Tastepe, M. Unli, et al., Surgical
treatment of bronchiectasis: a collective review of 487 cases, Thorac.
Cardiovasc. Surg. 37 (3) (1989) 183-186, http://dx.doi.org/10.1055/s-2007-
1020314, Pubmed: 2669228.

[12] P.Zhang, G. Jiang, J. Ding, X. Zhou, W. Gao, Surgical treatment of
bronchiectasis: a retrospective analysis of 790 patients, Ann. Thorac. Surg. 90
(1) (2010) 246-250, http://dx.doi.org/10.1016/j.athoracsur.2010.03.064,
Pubmed: 20609785.

[13] O. Katoh, H. Yamada, K. Hiura, Y. Nakanishi, T. Kishikawa, Bronchoscopic and
angiographic comparison of bronchial arterial lesions in patients with
hemoptysis, Chest 91 (4) (1987) 486-489, http://dx.doi.org/10.1378/chest.91.
4.486, Pubmed: 3829738.

[14] F. Chunwei, W. Weiji, Z. Xinguan, N. Qingzen, ]. Xiangmin, Z. Qingzhen,
Evaluations of bronchoplasty and pulmonary artery reconstruction for
bronchogenic carcinoma, Eur. J. Cardio Thorac. Surg. 23 (2) (2003) 209-213,
http://dx.doi.org/10.1016/s1010-7940(02)00743-1, Pubmed: 12559344.

[15] ]. Lemaitre, Z. Mansour, E.A. Kochetkova, C. Koriche, X. Ducrocq, J.M. Wihlm,
et al.,, Bronchoplastic lobectomy: do early results depend on the underlying
pathology? A comparison between typical carcinoids and primary lung
cancer, Eur. J. Cardio Thorac. Surg. 30 (1) (2006) 168-171, http://dx.doi.org/
10.1016/j.ejcts.2006.03.057, Pubmed: 16723250.

3

[4

[5

[6

(7

(8

(9

This article is published Open Access at sciencedirect.com. It is distributed under the [JSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


http://www.editage.jp
http://www.editage.jp
http://www.editage.jp
http://www.editage.jp
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1016/j.jtcvs.2010.07.020
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1186/s13019-018-0697-6
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1111/1759-7714.12871
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2018.02.004
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.amsu.2020.09.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1016/j.ijsu.2020.10.034
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.1136/bmjopen-2016-014805
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.22575/interventionalradiology.2019-0002
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.1007/s00330-018-5637-2
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.21037/jtd.2018.08.128
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1055/s-2007-1020314
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1016/j.athoracsur.2010.03.064
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1378/chest.91.4.486
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/s1010-7940(02)00743-1
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
dx.doi.org/10.1016/j.ejcts.2006.03.057
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Intraoperative bronchial blood flow evaluation using indocyanine green fluorescence for bronchoplasty: A case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	Acknowledgements
	References


