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ABSTRACT

Central venous catheterization via the subclavian vein is commonly performed due to its advantages, including lower infection rates and greater
patient comfort. However, mechanical complications such as malposition may occur. We present a rare case in which a subclavian central venous
catheter traversed extravascularly through the thoracic cavity before re-entering the superior vena cava, detected incidentally during video-assisted
thoracoscopic surgery. The catheter was successfully removed without complications. This case highlights the importance of verifying catheter
placement, as blood aspiration from all lumens does not guarantee correct positioning. In this report, the extravascular course and management of

the subclavian catheter in the thoracic cavity during thoracoscopic surgery are discussed.
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Introduction

Central venous catheters (CVCs) are invasive procedures
frequently usedinmany clinicalindicationssuch asintensive
care, major surgeries, long-term intravenous treatments,
and hemodynamic monitoring to provide temporary or
long-term vascular access. Although the subclavian vein
is frequently preferred due to its advantages such as low
infection rate, high patient comfort, and ease of nursing
care in central catheter placement, it also carries risks of
mechanical complications.™

The most common complications during CVC placement
include  malposition, hemothorax, pneumothorax,
cardiac tamponade, vascular erosion, air embolism, and
arrhythmia.>3! Malposition is one of the mechanical
complications that may lead to serious consequences as
the catheter advances outside the vessel, into the arterial
system, mediastinum, or thorax. According to the literature,
14-81% of all complications are due to malposition.24
The risk of malposition is higher, especially in the right

subclavian vein compared to the internal jugular vein
(9.1% vs. 1.4%).5! Superior vena cava (SVC) perforation
due to CVC is a rare complication (0.5%) that may result
in hemothorax, pneumothorax, or pneumomediastinum.
Therefore, it is important to verify the catheter position
after the procedure and to recognize complications early.
671In this report, the extravascular course and management
of the subclavian catheter in the thoracic cavity during
thoracoscopic surgery are discussed.

Case Report

Written informed consent was obtained from the patient
for the presentation. A 27-year-old, 55-kg, female patient
with a history of smoking and diabetes mellitus, who
was scheduled for wedge resection with video-assisted
thoracoscopic surgery (VATS) due to a right lung nodule,
was evaluated as ASA Il. The patient had exertional dyspnea,
while other physical examination findings and laboratory
tests were normal. The patient was consulted to cardiology
due to exertional dyspnea.
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Thepatientwastakentotheoperatingroomand monitored
with routine anesthesia monitoring and Bispectral Index
(BIS) monitoring, as well as left radial artery cannulation
for continuous blood pressure monitoring. The patient's
basal blood pressure was 120/70 mmHg, pulse rate was
75/min, and peripheral oxygen saturation was 98%.
After 3 min of preoxygenation with 100% O,, routine
anesthesia induction was performed, and after sufficient
muscle paralysis was achieved, the patient was intubated
with a 35 Fr double-lumen left endobronchial tube.
After the endobronchial tube location was confirmed
by auscultation and bronchoscopy, the tube distance
was determined. Anesthesia maintenance was provided
with 2% sevoflurane in 50/50 O /air and 0.05 mcg/kg/
min remifentanil infusion at BIS 40-60. After intubation, a
triple-lumen CVC was placed in the right subclavian vein
in a single attempt by an experienced anesthesia assistant
without any problems. Blood flow from all lumens was
confirmed by aspiration, the lines were flushed with
physiological serum, and the catheter was fixed.

The patient was placed in the left decubitus position
and prepared for VATS. During thoracoscopic access, the
surgeon noticed that the catheter had exited the subclavian
vein, advanced into the thoracic cavity, and reached the
SVCextravascularly (Fig. 1). The course of the catheter in the
thorax and its entry into the SVC were directly observed.
Open surgery was performed. After wedge resection,
the catheter was removed in a controlled manner by the
cardiovascular surgeon by suturing around the catheter
(Fig. 2). After bleeding and leakage control, a thoracic tube
was placed. At the end of the three-hour operation, the
patient was extubated without any problems and taken to
intensive care. She was transferred to the ward the next day
without any complications.

Discussion

Central venous catheter application is an invasive
procedure that is common in modern medicine but can
cause serious complications.® Catheter malposition, one
of the most common complications of CVC application,
can sometimes be asymptomatic.”» While passage to the
internal jugular vein is particularly common in subclavian
catheterizations, progression to the thoracic cavity is
less common.'" |f the catheter does not work and
blood cannot be aspirated or infused quickly enough,
this may indicate catheter malposition.'? Hohlrieder
et al.'"¥ reported that aspiration of blood from central
catheter lumens does not rule out catheter malposition.
In our case, the catheter was placed in a single attempt,
and although venous blood return was observed from
all lumens, the extravascular course of the catheter was

Figure 1.Thoracoscopic view of the CVC.

CVC: Central venous catheter.

Figure 2. Appearance of the CVC after conversion to open surgery.

detected during thoracoscopy. The asymptomatic course
of the malposition suggests a controlled perforation in
the low-pressure venous system. In addition, the short
distance advancement of the catheter in the thorax may
have prevented serious tissue damage.

Complication rates for CVC placement are 5-19%;
therefore, post-procedural radiological confirmation
is recommended.'™ However, in some studies, routine
radiography was found to be unnecessary in experienced
hands and under certain conditions.'*' This case shows
that a CVC placed with classical techniques can rarely exit
the vessel and re-enter the venous structure. In our case,
intraoperative observation provided direct diagnosis, no
additional imaging was required, and the complication
was resolved surgically. This approach can be considered
one of the rare clinical situations where the position of the
catheter can be directly monitored during the procedure.
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Ourcasesuggeststhatchestradiography maybeinsufficient
in the diagnosis of malposition in central catheters placed
outside of thoracic and cardiovascular surgery. Specifically,
in this case, the extravascular course of the catheter was
so short that it could have been missed on the chest film.
It also reminded us that complications may arise not only
during catheter insertion but also during removal.

Conclusion

Although blood flow from all lumens during CVC placement
suggests that the catheter is in the correct position, this
is not always a reliable finding and may delay diagnosis.
Therefore, careful technique, operator experience, and the
use of additional verification methods when necessary
are critical in CVC placement. This case highlights the
importance of multidisciplinary coordination and vigilant
intraoperative monitoring to optimize outcomes.

Disclosures

Ethics Committee Approval: This is a single case report,
and therefore ethics committee approval was not required in
accordance with institutional policies.

Informed Consent: Written informed consent was obtained
from the patient for the publication of the case report and the
accompanying images.

Conflict of Interest Statement: The authors have no conflicts of
interest to declare.

Funding: The authors declared that this study received no
financial support.

Use of Al for Writing Assistance: We used artificial intelligence
for English translation.

Authorship Contributions: Concept - GK, S.Y.A,; Design -
G.K, S.Y.A,; Supervision - G.K,, S.Y.A,; Materials - G.K,, S.Y.A,; Data
collection and/or processing - G.K., S.Y.A,; Literature search - G.K,,
S.Y.A.; Writing - G.K,, S.Y.A,; Critical review - G.K.

Peer-review: Externally peer-reviewed.

References

1. Kehagias E, Galanakis N, Tsetis D. Central venous catheters: Which,
when and how. Br J Radiol 2023;96:20220894.

2. Teja B, Bosch NA, Diep C, Pereira TV, Mauricio P, Sklar MC, et al.
Complication rates of central venous catheters: A systematic
review and meta-analysis. JAMA Intern Med 2024;184:474-82.

The Cardiovascular Thoracic Anaesthesia and Intensive Care Society

3. Boulet N, Muller L, Rickard CM, Lefrant JY, Roger C. How to
improve the efficiency and the safety of real-time ultrasound-
guided central venous catheterization in 2023: A narrative
review. Ann Intensive Care 2023;13:46. Erratum in: Ann Intensive
Care 2023;13:117.

4. Tanyildizi B. Rare central venous catheter malpositions: A case
series. Cureus 2024;16:e63872.

5. Santos A, Gaspar A, Lima A, Bras C, Campos P, Madeira C,
et al. Persistence of left superior vena cava: A rare cause of
hemodialysis tunneled catheter malposition. J Bras Nefrol
2022;44:597-601.

6. Shin KW, Park S, Jo WY, Choi S, KimYJ, Park HP, et al. Comparison of
catheter malposition between left and right ultrasound-guided
infraclavicular subclavian venous catheterizations: A randomized
controlled trial. Crit Care Med 2024;52:1557-66.

7. Abdelkefi A, Ben Gaied O, Ladeb S, Labbéne |, Torjman L, Lakhal
A, et al. Perforation of the superior vena cava after subclavian
catheterization: A rare complication after autologous PBSCT.
Bone Marrow Transplant 2009;43:891-2.

8. Khoo SW, Han DC. The use of ultrasound in vascular procedures.
Surg Clin North Am 2011;91:173-84.

9. Adrian M, Borgquist O, KrogerT, Linné E, Bentzer P, Spangfors M, et

al. Mechanical complications after central venous catheterisation

in the ultrasound-guided era: A prospective multicentre cohort
study. Br J Anaesth 2022;129:843-50.

Midha D, Chawla V, Kumar A, Mandal AK. Ultrasound guidance

for central venous catheterization: A step further to prevent

malposition of central venous catheter before radiographic
confirmation. Indian J Crit Care Med 2017;21:463-5.

11. Ozkan AS. A rare complication due to subclavian venous

catheterization: Malposition to thorax. GKDA Derg 2014;20:67-8.

[Article in Turkish]

Roldan CJ, Paniagua L. Central venous catheter intravascular

malpositioning: Causes, prevention, diagnosis, and correction.

West J Emerg Med 2015;16:658-64.

Hohlrieder M, Schubert HM, Biebl M, Kolbitsch C, Moser PL, Lorenz

IH. Successful aspiration of blood does not exclude malposition of

a large-bore central venous catheter. Can J Anaesth 2004;51:89-

90.

McGee DC, Gould MK. Preventing complications of central

venous catheterization. N Engl J Med 2003;348:1123-33.

Chui J, Saeed R, Jakobowski L, Wang W, Eldeyasty B, Zhu F, et al.

Is routine chest x-ray after ultrasound-guided central venous

catheter Insertion choosing wisely?: A population-based

retrospective study of 6,875 patients. Chest 2018;154:148-56.

10.

12.

13.

14.

15.



