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ABSTRACT

Central venous punctures are performed frequently in pediatric intensive care units, but life threatening 
complications are rare due to these. A pseudoaneurysm was observed after 1 month following right subclavian 
puncture, in a 1-year old case, who has been followed at intensive care units since birth. Surgery was performed 
by modified ‘trapdoor’ incision as a combination of right supraclavicular and median sternotomy incisions to the 
case; suffering from right brachial plexus compression symptoms, diminished right arm arterial flow, and vena cava 
superior syndrome symptoms.
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ÖZ

Santral venöz girişim çocuk yoğun bakım ünitelerinde sık olarak yapılmaktadır. Bu girişimlere bağlı hayatı tehdit 
edici komplikasyonlar nadiren meydana gelmektedir. Doğumundan itibaren yoğun bakım ünitesinde takip edilen 1 
yaşındaki olguda, sağ subklavyen kateter girişiminden yaklaşık 1 ay sonra psödoanevrizma tespit edilmiştir. Sağ 
brakial pleksus bası bulguları izlenen, sağ kol arteriyel akımda azalma ve vena kava süperior sendromu bulguları 
gelişmeye başlayan hastaya sağ supraklavikuler ve median sternotomi kombinasyonu modifiye ‘trapdoor’ kesi ile 
cerrahi uygulandı.
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INTRODUCTION

Central venous catheter usage 
performed by experienced staff is 
preferred more frequently in pediatric 
intensive care units (ICU). Usually 
puncture is performed to subclavian 
vein. Life threatening complications 
such as local hematoma, 
pseudoaneurysm, pneumothorax, 
hemothorax, arteriovenous fistula, vena 
cava superior syndrome, cardiac 
tamponade due to puncture are seen 
rarely (1,2). Subclavian pseudoaneuryms 
should be rapidly intervened after 
diagnosis because of their potential risk 

to rupture, emboli of the distal artery 
and probable complications due to 
compression of the peripheral 
anatomical structures. 

CASe

One year old, 5100 g male patient, born 
as a twin at 26th gestational week, has 
been followed at ICU because of 
bronchopulmonary dysplasia and 
recurrent pneumonia since his birth. 
Approximately 1 month ago, hemorrhage 
was seen after right subclavian venous 
puncture, and was controlled by manual 
compression. No specific pathology was 
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observed in control Doppler ultrasonography. In 
time, movement deficit was observed at the right 
arm followed by right supraclavicular swelling. 
Ultrasonography of the area showed 47x31 mm 
mass related with subclavian artery; seemingly a 
pseudoaneurysm. Due to the following magnetic 
resonance imaging and thorax computed tomography 
report, the 5x5.5 cm mass was a hematoma 
originating from right subclavian vein, at the border 
of vertebral artery compressing trachea; and no 
contrast leakage was observed (Figure 1). The mass 
was extending to right perihilar area. Patient was 
refered to our unit for treatment. Pulsation was 
palpated on the mass, and murmur with auscultation. 
Decreased blood flow was reported to the arterial 
structures of right arm. Control examination of the 
patient showed there was still pulsation on the mass, 
and formation of periorbital edema.

Surgery decision was made according to the findings. 
Full consent for surgical procedure and academic 
purposes was taken from the parents before 
surgery.

Modified ‘trapdoor’ incision was performed by 
adding right supraclavicular incision to mid-

sternotomy incision (Figure 2). It was seen that the 
aneurysm sac was extending to suprasternal notch. 
Right lung was reaching left hemithorax, covering 
pericardium. Thymus gland was resected. Aneurysm 
sac was fibrotic and observed as adherent to all of 
the peripheral tissues. Platysma muscle was divided 
on supraclavicular portion of the sac. Vagus and 
phrenic nerves were identified and preserved. 
Anterior scalene and sternocleidomastoid muscles 
were dissected and divided. As the sac’s periphery 
became more visible, right carotid artery was 
observed. Brachiocephalic trunk and proximal right 
subclavian artery were found. They were divided 
from the sac and taped. Sac’s transverse length was 
measured as 6-7 cm. Right innominate, subclavian 
and internal jugular vein were found out to be 
deviated laterally and collapsed. Those were divided 
from the sac and relieved. Right subclavian artery 
could be tracked for 1 cm after the bifurcation; its 
branches could not be identified. In a further step 
the artery’s course inside the sac was realized. 
However its distal part could not be observed and 
divided from the sac. After systemic heparinization, 
proximal subclavian artery was clamped; as the 
distal part could not be assessed we were obliged to 
clump it with the peripheral tissues. Aneurysm sac 

Figure 1. Case’s preoperative MRI and postoperative CT images.
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Figure 2.  Incision’s borders and perioperative exposure.

was cut and opened. Organized hematoma was 
removed from the sac. Two rupture sites of 5 mm 
were found, and suturated with 6/0 prolene. Clamps 
were opened. Hemorrhage was seen at distal clamp 
site, and repaired primarily. Since blood flow distal 
to the pseudoaneurysm could not be assessed 
manually, right upper extremity was examined with 
Doppler probe; flow was observed. The sac was not 
resected due to its adhesions to all of the peripheral 
tissues. 

DIsCUssION

Central venous catheter procedures are performed 
at pediatric ICUs when peripheral vascular access 
fails for the hemodynamic monitorization, and for 
the multiple infusion therapies that are needed. 
Practical anatomical access does give a preference to 
the subclavian vein (3).

Catheterization procedures are difficult in the 
pediatric population, and demands more experience. 
Arterial puncture is seen frequently as up to 20% 
during the procedure (2). Even though arterial 
puncture is observed more frequently in internal 
jugular procedures, subclavian artery injuries tend to 

cause more severe complications. Pseudoaneurysm 
formation is observed in 1-4 weeks after arterial 
injury (4). If arterial injury is suspected during the 
procedure, clinical follow-up of the area is essential. 
In our case, early control ultrasonography was 
performed, and even though any pathological sign 
was not observed at that time, complications were 
determined after 1 month leading to diagnosis. 

Ultrasonography is usually used for pseudoaneurysm 
diagnosis, and it is generally sufficient. In order to 
identify the pseudoaneurysm sac’s entrance and to 
plan surgery, MRA, BTA and digital subtraction 
angiography could also be used (5).

Pseudoaneurysms can also be cured with 
endovascular stent procedures and thrombin 
injection to the site. There is less experience about 
these procedures for the pediatric patient group. For 
subclavian artery, surgery should be the therapy of 
choice rather than the endovascular procedures, 
because the vertebral artery branch which contributes 
to the cerebral perfusion originates from there, and 
endovascular procedures may cause serious 
complications (6).
Subclavian pseudoaneurysms may present with 
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symptoms of compression to the peripheral 
structures. Loss of sensation, weakness and 
movement disabilities because of brachial plexus 
compression, vena cava superior syndrome due to 
compressed large venous structures, and paralysis or 
ischemia of extremities due to distal arterial 
compression can be observed (7). In our case, first 
symptoms were due to brachial plexus compression 
followed by vena cava superior syndrome and arm 
ischemia symptoms were observed. The therapy 
choice should also be surgery and relaxation of the 
anatomical structures in the area for the patients 
with compression symptoms. Endovascular 
procedures should not be performed even though 
the site is suitable.

Access to subclavian pseudoaneurysm through 
surgery can be done via supraclavicular single 
incision, or combined incision with median 
sternotomy. Especially for the right sided lesions, it is 
stated that mid-sternotomy allows better control of 
vessels proximal parts. Removing clavicle’s sternal 
tip is also a fine maneuver for increased control of 
the site. For the left sided lesions, proximal control 
can be achieved by anterolateral or posterolateral 
thoracotomy (8).

In conclusion, even though pseudoaneurysm 
formation is a rare complication after catheter 
placement, it can cause serious consequences. We 
recommend USG guided puncture to avoid these 
complications. If there is a suspicion of arterial 
puncture, long interval compression and changing 

the puncture site for further injuries should be 
suitable. And also after that, USG follow-up of the 
site for pseudoaneurysm formation is recommended. 
We believe that sooner the diagnosis is made, the 
easier surgery will be performed, and less 
complications will occur. 
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