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Case Reports 

The author describes two cases in which central 
venous catheter line placement was technically and 
functionally good, but subsequent data were misleading 
and resulted in inappropriate treatment decisions. 
Postoperative radiographs demonstrated malposition 
of the central venous catheters, despite good waveforms 
and function. Repositioning the catheter into a central 
vein resulted in dramatically different central venous 
pressure readings. Consequently, before a central ve-
nous catheter is used for monitoring and therapeutic 
access, its position should be checked radiographically. 
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Central venous pressure (CVP) catheter place-
ment is not routinely checked radiographically 
after the line is placed intraoperatively. If posi-
tioning is smooth and uncomplicated and results 
in good blood return and a good waveform with 
respiratory variation, the catheter is usually as-
sumed to be properly placed and the subsequent 
data obtained are used to guide management and 
therapy decisions. This report details two cases 
of CVP line placement in which catheter place-
ment was technically and functionally good, but 
the data were misleading and resulted in inappro-
priate treatment decisions. 

Case reports 
Case 1. A 60-year-old man underwent a transurethral 

resection of the prostate. Because of poor arterial blood-gas 
data and an apparent change in pulmonary compliance, the 
possibility of fluid overload and pulmonary edema was con-
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sidered. A right external jugular CVP catheter was posi-
tioned according to the Seldinger technique using a stan-
dard kit with a J wire. The catheter advanced easily, result-
ing in good blood return and good waveform (Fig. 1A). The 
initial CVP readings were 12-14 mmHg, so the patient was 
given furosemide. A chest radiograph was obtained and 
showed the catheter tip in the right internal jugular vein, 
having traveled from the right external jugular via the 
subclavian to the right internal jugular vein (Fig. IB). The 
catheter was repositioned over a guide wire into the superior 
vena cava (Fig. 1C); subsequent CVP readings were 0 - 2 
mmHg (Fig. ID). 

Case 2. A 68-year-old man underwent a radical neck 
dissection for a laryngeal carcinoma. He had a history of 
two remote myocardial infarctions and coronary artery dis-
ease. A left brachiocephalic 15-gauge (1.7-mm), 24-inch (61-
cm) catheter-through-needle CVP line was positioned after 
administration of anesthesia. The catheter advanced easily 
to its full length with subsequent good blood return and 
good waveform (Fig. 2A). The CVP readings were consist-
ently 14-16 mmHg, and because of borderline arterial 
blood-gas data and low blood pressure, the diagnosis of 
congestive heart failure was suggested. A chest radiograph 
obtained in the recovery room demonstrated that the tip of 
the CVP catheter was in the left internal jugular vein (Fig. 
2B). Repositioning the CVP line into the subclavian vein 
(Fig. 2C) resulted in a significantly altered waveform tracing 
and a mean CVP of 8 mmHg (Fig. 2D). 

Discussion 
CVP readings are a dynamic assessment of 

right-sided heart function and adequacy of cir-
culating intravascular volume, an invaluable 
guide to therapy in cases of intravascular volume 
depletion or overload, and useful for dynamic 
monitoring of right-sided heart function. When 
followed over time and in response to therapy, 
they are a time-honored and valuable guide to 
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Fig. 1. Case 1. A. Right ex terna l j u g u l a r C V P ca the te r with tip in r ight in ternal j u g u l a r vein. T r a c i n g demons t r a t e s good waveform 
with presence of "a," "v," and even "c" waves, a n d no rma l resp i ra tory variat ion. T h e m e a n C V P read ing is 1 2 - 1 4 m m H g . 

B. Chest r ad iog raph (an te ropos te r io r view), showing that the r ight ex te rna l j u g u l a r C V P ca the te r has t raveled into the r ight in ternal 
j u g u l a r vein (arrows). 

C. T h e r ight ex te rna l j u g u l a r C V P ca the te r has been repos i t ioned over a gu ide wire, a n d the tip now lies in the SVC. 
D. T h e C V P t rac ing a f t e r t h e ca the te r has been repos i t ioned in the SVC. T h e m e a n C V P read ing is 0 - 2 m m H g . 

management . 1 , 2 Isolated single CVP readings, 
however, can be misleading. 

As repor ted in a n u m b e r of s tandard textbooks 
of physiology,3"6 normal right atrial pressure or 
CVP, using the r ight atr ium as the re ference 
point, is 0 - 5 m m H g in normal supine patients. 

From a standpoint of physics and fluid dynam-
ics, pressure moni tor ing in the external or inter-
nal jugula r vein is related to CVP readings mea-
sured in the superior vena cava or right a t r ium. 
According to Pascal's law, the pressure exer ted 
at any point upon a confined liquid is t ransmitted 
undiminished in all directions.7 Likewise, Ber-

noulli's theorem states that at any point in a tube 
th rough which a liquid is flowing, the sum of 
pressure energy, potential energy, and kinetic 
energy is a constant.7 At tempting to indiscrimi-
nately apply principles of physics to humans is 
problematic because physical science propert ies 
are based on uniform fluids in rigid tubes. For a 
n u m b e r of reasons, the behavior of the human 
body defies simple physics, not the least of which 
are the rheologic propert ies of blood and the 
dynamic aspects of blood vessels. Additionally, 
the pressure changes f rom extrathoracic to intra-
thoracic blood vessels and possibly the presence 
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Fig. 2. Case 2. A. Le f t brachiocephal ic C V P ca the te r with t ip in t h e left in ternal j u g u l a r vein. T h e mean C V P read ing is 14 m m H g . 
B. Chest r ad iograph (an te ropos te r io r view), d e m o n s t r a t i n g the left brachiocephal ic C V P ca the te r with its tip in the left in ternal j u g u l a r 

vein (arrows). 
C. Repea t chest r ad iog raph a f t e r repos i t ioning the C V P ca the te r so that the tip of the ca the te r is in t ra thorac ic in the subclavian vein. 
D. T h e C V P t rac ing a f t e r the ca the te r has been repos i t ioned. T h e mean C V P read ing is 8 m m H g . 

of jugula r venous valves8 all contr ibute to impor-
tant differences in pressures recorded in extra-
thoracic versus intrathoracic blood vessels. 

In the cases presented in this repor t , the pres-
sure readings were obtained with the same equip-
ment using the same sensitivity settings and same 
calibration factor. T h e r e were clearcut pressure 
differences between supposed CVP readings 
f rom the internal jugu la r vein and t rue CVP 
readings f rom the superior vena cava or subcla-
vian vein. In both cases, the internal jugu la r vein 
readings were 6 - 1 2 m m H g higher than the CVP 
readings f rom the superior vena cava or intratho-
racic vein. Such pressure differences could have 

important misleading influences on the manage-
ment of the patients. In both cases, the placement 
of the catheter was technically uneventful , and 
the presence of good blood re turn and a good 
waveform with respiratory variations misled the 
physician to assume that he was monitor ing an 
accurate CVP reading. It was not until the posi-
tion of the catheter was checked on a postopera-
tive radiograph that the malposition of the cath-
eter in the internal jugula r vein was discovered. 
Repositioning the catheter into the superior vena 
cava resulted in significantly different pressure 
readings and important changes in therapy. It 
would appear p ruden t to check the position of 
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CVP catheters radiographically before employ-
ing them for monitoring and therapeutic access 
during anesthesia. This is especially true when 
the readings are abnormally high and would in-
fluence a therapy decision. The cost of radio-
graphic verification should be balanced against 
the risk of not being certain of the catheter's 
position. 
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