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A Rare Case of Massive Hemothorax due to Central Venous  
Catheterization Treated with Angiographic Stent Implantation 
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   In critically ill patients, centeral venous catheterization is a widely used procedure for fluid resuscitation, massive transfusion, total 
parenteral nutrition, central venous pressure monitoring and hemodialysis. However, many complications are associated with cen-
tral venous catheterization. Among these complications, hemothorax is rare but fatal. We recently experienced a 32-year-old female 
diagnosed with hemothorax due to subclavian catheterization who was successfully treated with angiographic intervention. There 
are no absolute indications of surgery or interventional treatment in such cases. Multicenter studies and consensus are necessary to 
determine the proper treatment for hemothorax due to central venous catheterization. Angiographic treatment is rarely used for this 
uncommon complication of subclavian catheterization. We describe a rare case with a review of the literature.
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■ Case Report ■

Central venous catheterization is widely used procedure. In critically ill patients, centeral venous catheterization is needed 
for fluid resuscitation, massive transfusion, total parenteral nutrition, central venous pressure monitoring and hemodialysis. 
But, many complications are developed in central venous catheterization. These complications include pneumothorax, hemo-
thorax, hematoma, hydrothorax, hydromediastinum, air embolism, thrombosis, infection and myocardial puncture.[1] Among 
these complications, hemothorax is rare but, fatal complication when developed. We recently experienced a 32-year-old fe-
male diagnosed with hemothorax due to subclavian catheterization and treated with angiographic intervention. This complica-
tion of subclavian catheterization is rare and angiographic treatment is not only difficult but also rarely used. We describe such 
a rare case and treatment with a review of the literature.

Case Report

A 32-year-old female presented to a local medical center with ongoing vaginal bleeding after normal vaginal delivery. The 
initial blood pressure was 90/60 mmHg and heart rate was 110/minute in the emergency room. Initial laboratory findings re-

vealed Hb at 5.1 g/dL. Fluids and oxytocin were immediately 
supplied through peripheral intra-venous route. A subclavian 
catheterization was needed for vigorous fluid resuscitation, 
central venous pressure monitoring and transfusion. Right 
subclavian catheterization was first tried by emergency physi-
cian without sonographic guidance. During 18 gauge aspira-
tion needle puncture, aspirated blood was pulsatile and fresh 
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red. Therefore, puncture site compression was performed 
for several minutes. A second left subclavian catheterization 
was performed successfully. After cervix and perineal evalu-
ation by obstetric physician, perineal obstetric wound was 
repaired. She received 7 units of red blood cells and 3 units 
of fresh frozen plasma. In follow up laboratory findings, 
Hb was increased to 12.8 g/dL. However, approximately 
4 hours later, she developed confused mentality and dys-
pnea. Her blood pressure and heart rate were 80/40 mmHg 

and 120/minute respectively. In a third follow up labora-
tory findings, her Hb was decreased to 8.0 g/dL. Emergent 
orotracheal intubation was performed. Immediate chest ra-
diograph was evaluated. Chest radiograph revealed haziness 
in right lung field (Fig. 1) suggesting possible hemothorax. 
Emergent tube thoracotomy was performed. Initially about 
1000 cc blood was drained from chest tube. Dyspnea and 
haziness in radiograph were improved. Although fluid resus-
citation was performed, blood pressure was 100/60 mmHg 
and pulse rate was 110/minute. After initial blood drainage 
from the chest tube, additional drained amount was about 
1000 cc for 1 hour suggesting possible ongoing bleeding. 
Emergent angiography was performed by cardiovascular 
team. Angiography revealed subclavian artery bleeding into 
the thoracic cavity in angiography (Fig. 2). Therefore, stent-
graft (Gore® VIABAHN® Endoprosthesis 8.0) was implant-
ed. After implantation of stent graft, angiography showed 
no more bleeding (Fig. 3). After 4 days from angiography, 
extubation of orotracheal tube was performed. On hospital 
days 7, chest tube removal was performed. After that, the 
patient’s course was uneventful. She was discharged on hos-
pital days 21.

Fig. 1. Chest radiograph. The chest radiograph shows a large 
hemothorax in the right thoracic cavity.

Fig. 2. Angiography. Angiograpy shows extravation (white ar-
row) of contrast material into the thoracic cavity.

Fig. 3. Angiography after implantation of a stent graft. There 
is no extravasation of constrast material after implantation of a 
stent graft.
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Discussion

In critically ill patients, central venous catheterization 
was important and essential bedside procedures. Indications 
of central venous catheterization in critically ill patients 
include hyperalimentation, massive fluid resuscitation, 
transfusion, vaso-active drug use, central venous pressure or 
pulmonary wedge pressure monitoring and hemodilalysis. 

In most cases, the central venous catheterization was 
performed safely without complication. However, in some 
cases, minor or lethal complications can develop. The com-
plications of central venous catheterization include pneumo-
thorax, hemothorax, hematoma, hydrothorax, hydromedias-
tinum, air embolism, thrombosis, infection and myocardial 
puncture.[1] The total incidence rate of life-threatening 
complications during central venous catheterization is esti-
mated at 0.02~1.5%.[2-4]

Hemothorax due to artery injury is one of the lethal com-
plication. Artery injury rate in central venous catheterization 
is about 1-15%.[5,6] When artery injury occurs mortality 
can develop although adequate treatment was performed.
[7,8] 

In most cases, hemothorax is developed during insertion 
of catheter. However, during removal of catheter, hemotho-
rax can also develop.[9] Therefore, care should be taken not 
only during insertion but also during removal of catheter.

Ultrasonography guided subclavian vein catheterization 
reduces the incidence of complications.[10] However, ul-
trasonography guided subclavian vein catheterization has 
not been widely used in clinical practice.[11] The causes of 
inactiveness in ultrasono-guidance subclavian vein catheter-
ization include obesity, clavicle shape and anatomic posi-
tion.[11]

In massive hemothorax due to subclavian artery injury, 
treatment options are surgery and interventional methods. In 
the anethesiology department, most hemothorax due to sub-
clavian artery injury occur in the operating room with rescued 
patients immediately receiving surgical treatments.[12] In 
other cases, interventional methods instead of surgical treat-
ment are used repair of artery injury depending on the lesion 
type. Interventional treatment methods include balloon tam-
ponade, embolization, stent-graft placement and percutane-
ous closure devices.[13] In our case, stent implantation was 
performed successfully.  The patient was completely cured 

without any complication. Because our cardio-vascular team 
was always stand-by state, prompt angiographic treatment 
was performed immediately. However, there are no absolute 
indications of surgery or interventional treatment. Although 
arterial puncture was developed, if small hematoma and 
hemodynamically stability were detected, close observation 
was necessary. A sudden deterioration of the general condi-
tion of the patient following a central venous catheteriza-
tion should arouse suspicion of complications. In principle, 
prompt diagnostic procedures, such as chest radiograph, 
chest ultrasonography, trans-esophageal echocardiography, 
or chest computed tomography are needed. However, in the 
presence of a typical clinical scenario, it would be justified 
to perform immediate treatment without any time wasted 
in imaging evaluation.[7] In massive hemothorax due to 
subclavian atery injury, prompt resuscitation and adequate 
treatment are urgently needed without time consumed hesi-
tation. 

In conclusion, central venous catheterization is one of the 
frequently performed bedside procedures in critically ill pa-
tients. We describe a rare case with a review of the literature 
so that lethal complication of central venous catheterization 
such as hemothorax and its adequate treatment could be 
understood. Multicenter study and consensus are necessary 
to decide the proper treatment for hemothorax due to central 
venous catheterization.

ORCID

Jung-Min Bae http://orcid.org/0000-0003-0923-763X

References

  1) Vander Salm TJ, Cutler BS, Wheeler HB:  Atlas of bed-
side procedures. 2nd ed. Boston, Little Brown. 1988, pp 
35-94.

  2) Eerola R, Kaukinen L, Kaukinen S: Analysis of 13 800 
subclavian vein catheterizations. Acta Anaesthesiol 
Scand 1985; 29: 193-7.

  3) James PM Jr, Myers RT: Central venous pressure 
monitoring: complications and a new technic. Am Surg 
1973; 39: 75-81.



http://dx.doi.org/10.4266/kjccm.2015.30.1.18

Jung-Min Bae. Hemothorax due to Central Venous Catheterization   21

  4) Ruesch S, Walder B, Tramèr MR: Complications of 
central venous catheters: internal jugular versus subcla-
vian access-a systematic review. Crit Care Med 2002; 
30: 454-60.

  5) Marino PL:  The ICU book. 3rd ed: Philadelphia, Lip-
pincott Williams and Wilkins. 2007, p 117.

  6) Mansfield PF, Hohn DC, Fornage BD, Gregurich MA, 
Ota DM: Complications and failures of subclavian-vein 
catheterization. N Engl J Med 1994; 331: 1735-8.

  7) Tokue H, Tsushima Y, Morita H, Endo K: Successful 
interventional management for subclavian artery injury 
secondary to internal jugular catheterization: a report of 
two cases. Cardiovasc Intervent Radiol 2009; 32: 1268-
71.

  8) Iwańczuk W, Guźniczak P, Kasperczak J: Hemothorax 
as a complication of subclavian vein cannulation with 
haemodialysis catheter-case report. Anaesthesiol Inten-
sive Ther 2013; 45: 89-92.

  9) Lee HK, Hong SW, Kim GJ, Ryu T, Han JK, Kim JC: 

Massive hemothorax immediately after removal of cen-
tral venous catheter-a case report-. Korean J Anesthe-
siol 2013; 65: 77-9.

10) Fragou M, Gravvanis A, Dimitriou V, Papalois A, 
Kouraklis G, Karabinis A, et al: Real-time ultrasound-
guided subclavian vein cannulation versus the landmark 
method in critical care patients: a prospective random-
ized study. Crit Care Med 2011; 39: 1607-12.

11) Griswold-Theodorson S, Farabaugh E, Handly N, Mc-
Grath T, Wagner D: Subclavian central venous catheters 
and ultrasound guidance: policy vs practice. J Vasc Ac-
cess 2013; 14: 104-10.

12) Jain U, Shah KB, Belusko RJ, Kumar P, Foy BK, Mon-
toya A, et al: Subclavian artery laceration and acute 
hemothorax on attempted internal jugular vein cannula-
tion. J Cardiothorac Vasc Anesth 1991; 5: 608-10.

13) Nicholson T, Ettles D, Robinson G: Managing inadver-
tent arterial catheterization during central venous access 
procedures. Cardiovasc Intervent Radiol 2004; 27: 21-5.


