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Massive haemothorax from

inadvertent subclavian vein injury
during tunnelled dialysis catheter
insertion requiring surgical repair
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Abstract

Massive haemothorax is a rare but life-threatening complication of internal jugular
vein catheterisation. We report a 55-year-old male with end-stage renal failure
and limited intravascular access who required a tunnelled dialysis catheter after
fistula failure and missed haemodialysis. Multiple ultrasound-guided insertion
attempts resulted in an inadvertent massive left haemothorax. The patient
developed immediate postprocedural respiratory distress, requiring intensive
care unit (ICU) admission, mechanical ventilation, and vasopressor support.
Computed tomography of the thorax confirmed left sided haemothorax, and an
ultrasound-guided chest tube was inserted. It drained 700 mL of blood. He received
transfusion of 4 units each of packed red blood cells, fresh frozen plasma, cryopre-
cipitate, and platelets. After stabilisation, he was transferred urgently to a tertiary
hospital for cardiothoracic surgery. Thoracotomy revealed subclavian vein injury,
which was repaired with an estimated intraoperative blood loss of 1.8 L. Postop-
eratively, he was successfully weaned from mechanical ventilation over 4 days in
ICU. Early recognition of this rare complication and timely definitive intervention is
essential to improving outcomes and ensuring patient safety.

Correspondence: Correspondence: Shahir Asraf bin Abdul Rahim, Master of Medicine
(Anaesthesiology), Department of Anaesthesiology and Intensive Care, Kulliyyah of
Medicine, Sultan Ahmad Shah SASMEC @ IlUM, Bandar Indera Mahkota 25200 Kuantan
Pahang, Malaysia.

E-mail: drshahirasraf@iium.edu.my



https://doi.org/10.35119/myja.v4i2.91
mailto:drshahirasraf@iium.edu.my

178 SAb Abdul Rahim, Kok CC, NSb Suhaimi

Keywords: central venous catheter, inadvertent vascular injury, massive
haemothorax

Introduction

Central venous catheter (CVC) placement is essential for anaesthetists in operating
theatres and intensive care units (ICU) for various purposes such as venous access,
medication delivery, renal replacement therapy, and monitoring. Understanding
and mitigating the risks of complications, particularly mechanical ones, is crucial.
These complications can occur during or after placement. This case report presents
a potentially fatal complication of CVC placement and discusses vascular injury to
the central venous anatomy as a mechanical complication following CVC insertion
as well as its management.

Case presentation

An average built 55-year-old man with a history of end-stage renal failure and
exhausted intravascular access was admitted to the hospital due to complica-
tions from failed fistulas and missed haemodialysis sessions. The patient’s regular
medications did not include any anticoagulants or antiplatelets. The nephrology
team had attempted to place a tunnelled dialysis catheter in the left internal
jugular vein (1JV) as his right 1JV was thrombosed. The procedure required multiple
attempts despite ultrasound guidance. During the final attempt, the catheter was
advanced over a guidewire, but there was no inflow or outflow from both lumens
of the catheter. When the proceduralist removed the catheter, the patient suddenly
reported left chest pain and shortness of breath. Immediate vital signs revealed
hypotension, with blood pressure 70/40 mmHg and S 0, 88%. Saturation improved
to 100% after the patient was placed on a high-flow mask. Blood pressure improved
to 108/76 mmHg with administration of 500 mL crystalloid.

Physical examination showed reduced movement of the left chest and dullness
on percussion. A bedside ultrasound revealed left pleural effusion, and a portable
chest X-ray was urgently performed (Fig. 1). The chest X-ray post procedure showed
complete opacification of the left chest consistent with haemothorax. The patient
was immediately transferred to the intensive care unit (ICU) and intubated due to
impending respiratory arrest. Large-bore intravenous (IV) branulas and femoral CVC
were inserted for resuscitation. The haemodynamic was supported with 0.08-0.1
mcg/kg/min norepinephrine to maintain a mean arterial pressure of 65 mmHg for
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Fig. 2. Computed tomography of the thorax showing left pleural effusion, likely haemothorax.
adequate organ perfusion.

An urgent computed tomography of the thorax, as shown in Figure 2, reaffirmed
left sided haemothorax. A pigtail size 12F was placed under ultrasound guidance by
the radiologist, which drained 700 mL of frank blood. The patient’s haemoglobin
dropped from 8.9 g/dL to 5 g/dL in the span of 3 hours. Continuous resuscitation
with blood products included transfusion of 4 units of packed red blood cells
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followed by 4 units of fresh frozen plasma, cryoprecipitates, and platelets, respec-
tively. Concurrent with resuscitation efforts, he was referred to the surgical team.
The decision was made to clamp the chest tube and to transfer the patient to a
tertiary hospital with cardiothoracic services. During the emergency thoracotomy,
the surgeon detected a direct puncture wound inferior to the left subclavian vein
at the left innominate junction with active bleeding. Total estimated blood loss
during the surgery was recorded at 1.8 L. Following surgery, the patient was
weaned from mechanical ventilation in the ICU over 4 days and later transferred
to the general ward.

Discussion

The 1JV is a major vein responsible for draining blood from the brain, face, and
neck. It originates at the jugular foramen, receiving blood from the sigmoid sinus
and inferior petrosal sinus, and descends in the neck alongside the common
carotid artery. Medially, it is related to the carotid arteries and the vagus nerve,
while laterally it is bordered by the sternocleidomastoid muscle. The 1JV collects
blood from several tributariesincluding the facial, lingual, pharyngeal, and thyroid
veins and terminates by merging with the subclavian vein to form the brachioce-
phalic vein. The right and left brachiocephalic veins form the superior vena cava.!

In patients with end-stage renal failure, repeated vascular access procedures
such as CVC insertions and arteriovenous fistulas can distort normal vascular
anatomy through scarring, thrombosis, or stenosis of central veins. These
anatomical changes increase the technical difficulty of subsequent catheter
placements, even when performed under ultrasound guidance. In this case,
multiple prior CVC insertions likely contributed to the challenging cannulation,
with limited options after the right 1JV thrombosed. Possible causes for right
IJV thrombosis include repeated catheter-related endothelial trauma, venous
stasis, and a prothrombotic state associated with uraemia.? Despite real-time
ultrasound, complications can still occur when vessels are small, scarred, or ana-
tomically distorted, leading to misdirection of dilators or guidewires into adjacent
structures.® Mechanical complications of CVC placement often occur during the
Seldinger or modified Seldinger technique, which involves needle cannulation
of the central vein, guidewire insertion, dilatation of the skin at the vessel entry
site, and catheter advancement over the guidewire.* Most complications are
detected immediately or soon after insertion. While the types of complications for
larger CVCs are similar, they may be more severe due to the catheter size. Direct
vascular injury, e.g., laceration, through-and-through injury, or dissection can
occur following insertion of CVC. Risk factors include malposition of the needle or
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guidewire within the central lumen of vessel, difficult dilator advancement over
the guidewire, and larger calibre catheter.

The presentation of vascular injury can vary significantly, ranging from asymp-
tomatic casestoimmediate ordelayed complications such ashaematomas, pleural
orpericardial effusion,and cardiovascularcollapse. Itis essentialto maintain a high
level of suspicion for unexpected bloody pleural or pericardial effusion as well as
an unanticipated drop in haematocrit or episode of hypotension. In this case, the
patient developed acute chest pain, dyspnoea, hypoxia, and hypotension almost
immediately after CVC placement. The rapid onset of respiratory compromise,
coupled with unilateral decreased chest movement and ultrasound evidence of
pleural effusion, raised a high suspicion of vascular injury.

The management of haemothorax requires a systematic approach to ensure
rapid stabilisation and effective treatment. The first step is recognition and
assessment, which involves quickly identifying signs of respiratory distress and
hemodynamicinstability through vital signs and physical examination. Haemody-
namic stabilisation follows, with intravenous access established for fluid resusci-
tationand blood transfusion as needed while maintaining a mean arterial pressure
of 60-65 mmHg to ensure organ perfusion without exacerbating bleeding.

It is very important to be vigilant in CVC insertion, especially in patients with
limited vascular access. Symptoms such as chest pain, dyspnoea, or hypoxia
should promptimmediateimagingtorule outiatrogenicinjuries like haemothorax.
Several factors likely increased the chance of mechanical complications in this
patient: difficult anatomy from previous cannulations, thrombosis of the right 1JV,
and multiple attempts at cannulation on the left side despite ultrasound guidance.
Each repeated attempt increases the risk of inadvertent vessel injury. Immediate
management in our hospital included rapid recognition of haemothorax, securing
the airway through endotracheal intubation, insertion of femoral venous access
for resuscitation, initiation of vasopressor support, and placement of an ultra-
sound-guided chest drain that evacuated 700 mL of blood.

AccordingtoAdvanced Trauma Life Support guidelines, massive haemothoraxis
defined by the need for thoracotomy and the indications are blood loss > 1,500 mL
or one-third of blood volume or blood loss > 200 ml/h (3 ml/kg/h) over 2-4 hours,
or continued need for blood transfusion. In this case, the immediate drainage of
700 ml of blood raised concern for the development of massive haemothorax.

Massive haemothorax compresses the lung and mediastinum, reducing venous
return and impairing cardiac output. Blood loss leads to hypovolemia, decreasing
preload and systemic perfusion. Combined, these effects cause hypotension,
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tachycardia, and shock. Respiratory compromise further worsens oxygen
delivery, exacerbating tissue hypoxia and haemodynamic instability.* In this
case, the patient’s abrupt onset of hypotension, hypoxia, and respiratory distress
following catheter insertion together with immediate drainage of 700 mL of blood,
fulfilled the clinical criteria of a massive haemothorax. From a safety perspective,
doctors must maintain a high index of suspicion for complications when patients
deteriorate after CVC placement.

A chest tube should be inserted to drain the haemothorax, relieve lung
compression,and restore respiratory function.®Ultrasound guidanceis advised for
precise chesttube placement.®In unstable patients requiring thoracotomy, a chest
tube of 24-28 French is recommended,”® although smaller tubes may be effective
in selected cases.’ If thereis rapid blood accumulation (>20 ml/kg), surgery may be
necessary.® Urgent imaging (chest X-ray or computed tomography of the thorax)
is necessary to confirm the diagnosis and identify the source of bleeding.'® Finally,
in cases of severe injury, referral and transfer to a specialised surgical team or
tertiary care centre should be arranged for optimal management. The urgency of
referral to a tertiary centre in this case was underscored by the ongoing haemo-
dynamic instability and significant blood loss despite initial drainage and resusci-
tation. Massive haemothorax with evidence of central vascular injury exceeds the
capacity of a general hospital and mandates transfer for cardiothoracic surgical
repair.

The learning points from this case in terms of the perspective of CVC placement
are strict adherence to ultrasound-guided technique during CVC insertion
and avoiding multiple attempts at cannulation, particularly in anatomically
challenging patients. It is also important to use appropriately sized catheters
to ensure smooth passage of dilators and thereby reduce vessel trauma.!* As a
reminder, when resistance is met, advancement must not be forced and guidewire
position must be reassessed.>?

This case raises several learning points regarding detection and management
of complication of CVC placement. Frequent clinical assessments should be
performed post-procedure, including measurements of heartrate, blood pressure,
and oxygenation as well as physical examination (e.g., percussion, ausculta-
tion). Early chest imaging (ultrasound or X-ray) post-CVC insertion in high-risk or
symptomatic cases should be performed.}**> Serial haematocrit levels may help
to detect occult bleeding.'® Coordination and multidisciplinary team management
between anaesthesiology, ICU, and surgical teams should not be delayed when
clinical deterioration is observed, especially when patients require transporta-
tion to a different hospital for escalation of management.”’
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Conclusion

This case highlights the importance of prompt recognition of a rare complication of
CVC placements. Appropriate and timely intervention, and well-coordinated mul-
tidisciplinary management of rare complications can significantly improve patient
outcome.
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