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Abstract

into the subglottic area after CT-GHWL.

Background: Computed tomography-guided hook wire localization (CT-GHWL) was used to localize the small
pulmonary nodules before video-assisted thoracic surgery (VATS). Its associated complications included hook wire
dislodgement, pulmonary hemorrhage, and pneumothorax. This is the first report of a patient with a hook wire sliding

Case presentation: A 27-year-old female had productive cough for 8 days. A high-resolution CT scan showed a

12 mm part-solid nodule in the number 8 segment of the left lung. Prior to VATS, she received CT-GHWL to localize
the nodule. During VATS, the hook wire unexpectedly slid away. A chest computed tomography was immediately
performed and the sagittal reconstructed images showed the needle at the subglottic area. Finally, the needle was
extracted by biopsy forceps under bronchoscope evaluation. The patient was eventually recovered and discharged.

Conclusions: Dislodge of the hook wire into the subglottic area is an extremely rare but serious complication follow-
ing CT-GHWL. Attention should be paid to securing the needle on the lung surface during VATS.
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Background

With the advent of computed tomography screening for
lung cancer, an increasing number of patients have been
found to have small and undetermined pulmonary nod-
ules, especially ground-glass opacity nodules (GGNs)
[1]. Video-assisted thoracic surgery (VATS) provides a
minimally invasive way to diagnose and manage these
pulmonary nodules [2]. However, during VATS, it is often
difficult to localize small nodules, especially subsolid or
deep nodules [3]. Computed tomography-guided hook
wire localization (CT-GHW!L) is able to accurately detect
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these nodules [4]. Commonly reported complications
of CT-GHWL include hook wire dislodgement, pulmo-
nary hemorrhage, and pneumothorax [5]. This is the first
report of a patient with the hook wire dislodged into the
subglottic area.

Case presentation

A 27-year-old female had productive cough for 8 days,
with no response to the levofloxacin treatment. A high-
resolution CT scan showed a 12 mm part-solid nodule
(consolidation to tumor ratio 0.17) that was located cen-
trally in the number 8 segment of left lung (LS8) (Fig. 1).
She was scheduled for CT-GHWL to ensure an adequate
surgical margin from the nodule prior to VATS segmen-
tectomy of LS8. After determining the puncture site by
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Fig. 1 Computed tomography showed a 12 mm mixed ground glass opacity nodule (arrow) that was centrally located in the number 8 segment of

the left lung (Left, axial plane; Right, sagittal plane)

Fig. 2 Computed tomography was performed again to ensure the
wire location. The hook-shaped wire tip (arrow) was secured at a

distance of 1.0 cm from the nodule

initial CT scan and applying local anesthesia, a hook
wire was entered through a 20 gauge needle (Mammog-
raphy Localization Set; PAJUNK, Geisingen, Germany).
Another CT scan was performed to ensure the wire loca-
tion. The tip of the hook-shaped wire was secured at a
distance of 1.0 cm from the nodule (Fig. 2). There was
no obvious hemorrhage and pneumothorax after the
procedure.

After double lumen endotracheal intubation under
general anesthesia, the operation was performed on seg-
mentectomy of LS8 through a single-port VATS. When
entering the thoracic cavity, the hook wire was visual-
ized in the left lower lung lobe. Its tail outside the chest

wall was resected to minimize any bacterial contamina-
tion. After the lower pulmonary ligament was freed, the
needle suddenly disappeared in the video-assisted thora-
coscopic vision field. The hook wire was not found after
the extensive search of the left thoracic cavity. The nee-
dle was also not found in the lesion or residual lung after
resection of LS8. Bronchoscopy did not find any foreign
body in the left bronchus. We immediately performed a
chest X-ray examination, which also did not identify the
needle. Therefore, the skin incision was lengthened to
approximately 8 cm, with no hook wire found by manual
palpation of the residual left lung. The chest X-ray exami-
nation was performed again after the patient turned to
the supine position. A high-density shadow was observed
near the left main bronchus, which could not be differ-
entiated from the metal in the intubation tube. A chest
CT scan was done after removing the tracheal intuba-
tion tube. We performed sagittal reconstruction on the
CT images. It showed a metal spot in the subglottic area,
which was considered the “wandering” hook wire (Fig. 3).
The patient was transferred to the tracheoscopic inter-
ventional unit. The front-end hook wire was removed
by biopsy forceps under the flexible bronchoscopy. The
patient recovered well and was discharged 1 week after
the operation. Postoperative pathology showed adeno-
carcinoma, mainly the adherent growth type.

Discussion and conclusions

Peripheral pulmonary nodules, such as GGNs, are com-
monly difficult to palpate and cannot be found by the
naked eyes during thoracoscopic resection, which affects
the VATS success ratio, and even leads to a higher
requirement for open chest surgeries. The CT-GHWL
before VATS is simple and easy to use [6]. Most compli-
cations of CT-GHWL include pneumothorax, hemotho-
rax, pulmonary hemorrhage, aeroembolism, and hook
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did

Fig. 3 Sagittal reconstruction on the computed tomography images

showed a metal spot (arrow) in the subglottic area

wire dislodgement. Here, we reported a hook wire dis-
lodged into the subglottic area, which, to the best of our
knowledge, has not been previously reported.

We consider the following possible causes for the hook
wire swimming. 1) The hook wire entered the small
bronchus during the process of CT positioning. During
the VATS operation, when the lung was manipulated
repeatedly, the hook wire could only move forward due
to the barb on its tip, resulting in hook wire swimming.
2) Once the operator found that the needle was miss-
ing, he repeatedly palpated the main bronchus by hand
to search for the needle, which could have squeezed the
needle into the main bronchus, resulting in hook wire
swimming. 3) When the endotracheal tube was removed
from the patient, the endotracheal tube brought the hook
wire from the left main bronchus to the subglottic area.
Because the glottis was relatively narrow, the hook wire
was stuck under the glottis.

In our patient, the design of the mammography locali-
zation set might be the reason for the unexpected hook
wire slide away into the lung. Previous studies also
reported the slides of the similar hook wire into the left
upper lobe pulmonary artery or the splenic artery [7, 8].
Another spiral-shaped hook wire, the Lung Marker Sys-
tem (Somatex Lung Marker System®, Berlin, Germany)
that is specifically designed for the CT-guided marking
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of pulmonary nodules, can increase the contact area and
friction of the wire with the pulmonary parenchyma,
making it extremely reliable and secure during the pro-
cedure [9].

In conclusion, we reported the first case of the hook
wire sliding into the subglottic area during CT-GHWL.
The following lessons were learned from this case study.
When the hook wire is found on the lung surface during
VATS, it should be immediately secured on the lung sur-
face with the surgical forceps or hemolock to prevent dis-
lodge of the guide wire. Once the hook wire disappears
from the surgical field, a CT examination should be per-
formed immediately to look for the needle. Every effort
should be attempted to localize and remove the dislodged
needle.
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CT-GHWL: Computed tomography-guided hook wire localization; VATS: Video-
assisted thoracic surgery; CT: Computed tomography; GGNs: Ground-glass
opacity nodules.

Acknowledgments
Thanks to Medjaden Inc. for providing expert linguistic services.

Author contributions

HF and BZ participated in surgery and postoperative management. CG
manipulated the flexible bronchoscopy. HF contributed in writing the manu-
script. BZ and CG reviewed and revised the manuscript. All authors read and
approved the final manuscript.

Funding
The authors declare that they have no funding.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or
analyzed during the current study.

Declarations

Ethics approval and consent to participate
This case is based on retrospective study, so there is no need for ethical
approval.

Consent for publication
Informed written consent was obtained from the patient for publication of
this report and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 21 April 2022 Accepted: 7 July 2022
Published online: 17 August 2022

References

1. Pedersen JH, Saghir Z, Wille MM, Thomsen LH, Skov BG, Ashraf H. Ground-
glass opacity lung nodules in the era of lung cancer CT screening:
radiology, pathology, and clinical management. Oncol Williston Park.
2016;30(3):266-74.

2. Burdine J, Joyce LD, Plunkett MB, Inampudi S, Kaye MG, Dunn DH.
Feasibility and value of video-assisted thoracoscopic surgery wedge



Fan et al. BMC Pulmonary Medicine (2022) 22:317

excision of small pulmonary nodules in patients with malignancy. Chest.
2002;122(4):1467-70. https://doi.org/10.1378/chest.122.4.1467.

3. Shah RM, Spirn PW, Salazar AM, Steiner RM, Cohn HE, Solit RW, et al. Local-
ization of peripheral pulmonary nodules for thoracoscopic excision: value
of CT-guided wire placement. AJR Am J Roentgenol. 1993;161(2):279-83.
https://doi.org/10.2214/ajr.161.2.8333361.

4. Ichinose J, Kohno T, Fujimori S, Harano T, Suzuki S. Efficacy and complica-
tions of computed tomography-guided hook wire localization. Ann
Thorac Surg. 2013;96(4):1203-8. https://doi.org/10.1016/j.athoracsur.
2013.05.026.

5. Park CH, Han K, Hur J, Lee SM, Lee JW, Hwang SH, et al. Comparative
effectiveness and safety of preoperative lung localization for pulmonary
nodules: a systematic review and meta-analysis. Chest. 2017;151(2):316—
28. https://doi.org/10.1016/j.chest.2016.09.017.

6. Kleedehn M, Kim DH, Lee FT, Lubner MG, Robbins JB, Ziemlewicz TJ, et al.
Preoperative pulmonary nodule localization: a comparison of methylene
blue and hookwire techniques. AJR Am J Roentgenol. 2016;207(6):1334-
9. https://doi.org/10.2214/ajr.16.16272.

7. Song X, Li J,Wang D. A hook wire sliding into pulmonary artery and being
extracted under DSA: a case report about a rare complication associated
with lung nodule localization. J Cardiothorac Surg. 2020;15(1):63. https://
doi.org/10.1186/513019-020-01105-2.

8. Torigoe H, Hirano Y, Ando Y, Washio K. Migration of a hookwire used as
a video-assisted thoracoscopic surgery marker into the splenic artery.
Gen Thorac Cardiovasc Surg. 2020;68(2):194-8. https://doi.org/10.1007/
s11748-019-01142-2.

9. Patella M, Bartolucci DA, Mongelli F, Cartolari R, Minerva EM, Inderbitzi R,
et al. Spiral wire localization of lung nodules: procedure effectiveness and
oncological usefulness. J Thorac Dis. 2019;11(12):5237-46. https://doi.
0rg/10.21037/jtd.2019.11.74.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 4 of 4

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1378/chest.122.4.1467
https://doi.org/10.2214/ajr.161.2.8333361
https://doi.org/10.1016/j.athoracsur.2013.05.026
https://doi.org/10.1016/j.athoracsur.2013.05.026
https://doi.org/10.1016/j.chest.2016.09.017
https://doi.org/10.2214/ajr.16.16272
https://doi.org/10.1186/s13019-020-01105-2
https://doi.org/10.1186/s13019-020-01105-2
https://doi.org/10.1007/s11748-019-01142-2
https://doi.org/10.1007/s11748-019-01142-2
https://doi.org/10.21037/jtd.2019.11.74
https://doi.org/10.21037/jtd.2019.11.74

	A hook wire dislodged into the subglottic area as a rare complication following computed tomography-guided hook wire localization: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgments
	References


