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Fatal Complications of Central
Venous Catheters
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The use of central venous catheters has become indispensable
in the management of severely ill and injured patients. Their
main use is in central venous pressure monitoring, rapid
infusion of fluids, and intravenous hyperalimentation.

Regardless of the route of insertion of the central venous
catheter, complications arise from injury to the vein wall or
neighbouring structures, from thromboembolism and sepsis,
and from air and catheter embolism. Most of these are not
serious, but fatal complications have been reported by Schapira
and Stern (1967), Friedman and Jurgeleit (1968), Flannagan
et al. (1969), Thomas et al. (1969), and Raffensperger and
Ramenofsky (1970).
During a two-year period ending 31 December 1970, 141

patients had central venous catheters inserted while on a
surgical ward of 36 beds. The catheter was inserted prophylacti-
cally for monitoring central venous pressure during 94 major
operations. In 45 patients it was inserted in the course of
resuscitation from shock, and in two patients it was utilized for
intravenous hyperalimentation.
The cases of two patients who died from the use of a central

venous catheter are reported here.

Case 1

This case of a 73-year-old man has been reported in detail else-
where (Adar and Mozes, 1970). He was being resuscitated from
shock caused by an intestinal anastomotic leak, and a central venous
catheter was used for monitoring central venous pressure and for
infusion of fluids. Thirty-six hours after insertion of the catheter (by
left subclavian puncture), when he recovered from the initial shock,
his condition suddenly deteriorated and he died of hydromedia-
stinun.

Case 2

A 65-year-old man suffering from cirrhosis had had his spleen
removed and a splenorenal shunt fashioned because of bleeding
from oesophageal varices. He had developed a left subphrenic
abscess and a gastric fistula. On the day the abscess was drained he
became hypotensive and a central venous catheter, inserted via the
right median basilic vein, was used for monitoring central venous
pressure. He was treated for hypovolaemic and septic shock and
recovered within a few hours. The catheter was left in place for
intravenous hyperalimentation.

Forty hours later the patient became hypotensive again and the
central venous pressure rose from 8 to 16 cm and then to 24 cm
of water within a short time. The respiratory fluctuations of the
fluid level in the arm being measured continued unchanged.
Physical examination showed no change except for tachypnoea,
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dyspnoea, a low arterial pressure, and a high venous pressure. He
became oliguric.
E.CG. showed sinus tachycardia and dockwise rotation. Film

from a portable chest x-ray machine showed consolidation and
fluid in the right base and absence of vascular markings in the left
upper lung field-consistent with pulmonary embolism. The
patient was heparinized. Isuprel (isoprenaline) was given by drip,
causing but a transitory fall in the central venous pressure and no
improvement in blood pressure or urine output. Rapid digitaliza-
tion had no effect. Blood gas analyses showed rapidly progressing
hypoxaemia, mixed respiratory aLkalosis, and metabolic acidosis, the
latter eventually becoming predominant. He died as preparations
for assisted respiration were being made a-nd resuscitation failed.
At necropsy 530 ml of blood-tinged fluid was found in the peri-

cardial sac. The sodium concentration in this fluid was 154 mEq/
1., which was equal to that in the glucose-saline solution which was
being run in through the catheter just before death. The tip of the
polyethylene catheter had perforated the right atrium, resulting in
death from tamponade.

Comment

The incidence of fatal complications in this unselected series
was 1 4%. However, both of these patients came from the
group of 45 patients whose catheters were inserted during
resuscitation from shock and were therefore a selected pair of
more severely ill patients.

Non-fatal hydromediastinum with signs of extrapericardial
tamponade has been reported by Geis et al. (1970). Perforation
of the heart with tamponade has also been reported complicating
the measurement of central venous pressure. Of three such cases
described by Friedman and Jurgeleit (1968) and Thomas et al.
(1969) two were diagnosed before death and treated by needle
aspiration, but only one patient recovered.

In both cases described here, and in all those reported in the
literature, the onset of symptoms related to the complication
occurred 30 hours or more after placement of the catheter.The
delayed onset of symptoms suggests that the catheters may have
advanced after insertion, even if initially they were placed
accurately. Scrupulous care in fixing the catheter at the point of
entry should prevent such movement, and its removal as early
as possible should be considered.

Recognition is important. Any sudden unexplained deteriora-
tion in a patient with a central venous catheter should arouse
suspicion of hydromediastinum or hydropericardium. Radio-
logical and electrocardiographic signs are not always present.
Clinical signs and a high index of suspicion must be relied on.
Timely aspiration of the mediastinum or the pericardial sac
may be life-saving. Removal of the catheter will usually then
suffice.
The occurrence of these and other complications of central

venous catheters should dictate discretion in selecting the
indication for their use and extreme care and close follow-up
in their management.

References
Adar, R., and Mozes, M. (1970). journal of the American Medical Association,

214, 372.
Flannagan, J. P., Gradisar, I. A., Gross, R. J., and Kelly, T. R. (1969).

New England J'ournal of Medicine, 281, 488.
Friedman, B. A., and Jurgeleit, H. C. (1968). Journal of the American

Medical Association, 203, 1141.
Geis, W. P., Johnson, C. F., Zajtchuk, R., and Kittle, C. F. (1970). Archives

of Surgery, 100, 305.
Raffensperger, J. G., and Ramenofsky, M. L. (1970). Surgery, 68, 393.
Schapira, M., and Stern, W. J. (1967). journal of the American Medical

Association, 201, 327.
Thomas, C. S., Carter, J. W., and Lowder, S. C. (1969). Archives of Surgery,

98, 217.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5777.746 on 25 S
eptem

ber 1971. D
ow

nloaded from
 

http://www.bmj.com/

