LETTER TO THE EDITOR

The misleading pulse

Bhushan Sudhakar Wankhade, Sananta Kumar Dash, Sudha Kansal, Rajesh Chawla

A 49-year-old woman, a treated case of pulmonary
tuberculosis, was admitted to our hospital with short-
ness of breath. She had a grade IV systolic murmur
at the lower left sternal border, and her ECG showed
P-pulmonale in lead Il. Computed tomography of her
chest revealed bilateral fibrosis and bronchiectatic
changes. She was drowsy, hypoxic, and hypotensive.
She was intubated for acute respiratory acidosis. A
bedside two dimensional echocardiogram revealed
severe pulmonary hypertension (89 mm Hg) and se-
vere tricuspid regurgitation (TR). The right internal
jugular vein (1JV) and right femoral artery (most prom-
inent pulsation in right femoral neurovascular bundle)
were cannulated. We suspected misplacement of the
arterial line due to similar mean pressures (24 mm
Hg) and blood gas values of both catheters (Table).
Misplacement of the line was diagnosed with ultra-
sonography (USG), which showed a pulsatile femo-
ral vein with abnormal flow pattern (Figure 1) and a
femoral artery with normal triphasic flow (Figure 2).
Subsequently the lateral pulsatile structure (femoral
artery) was cannulated under USG guidance, and this
showed an arterial wave form and a BP 80/40 mm of
Hg. Arterial placement was confirmed by blood gas
analysis.

Table Blood gas analysis
PaCoO, PaO, HCO;, Sa0,

Parameters | pH

(mm Hg) | (mm Hg) | ( meq/L) (%)

JV sample | 7.12 61 29 22 35
Misplaced

i 7.21 58.9 25 22.8 33.8
line sample

Arterial line
7.23 46.1 61 19.1 87
sample
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Figure 1. Doppler ultrasonography of femoral vein showing unusual
phasicity.

Figure 2. Doppler ultrasonography of femoral artery showing
characteristic triphasic Doppler signal.

TR can occur in long standing mixed (obstructive
and restrictive) pulmonary disease '. Our patient had
post pulmonary tuberculosis related mixed airway
disease. TR can cause arterialization of the femoral
vein and a dilemma in the distinction between artery
and vein 2. The conventional anatomic relationship
between the femoral vessels is not always depend-
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able . This may cause inadvertent placement of the
femoral arterial line into the femoral vein and subse-
quent inappropriate use of a vasopressor due to er-
roneous BP measurement 4.

Normal flow characteristics of the femoral vein
have been described °.These are summarised by the
following mnemonic, “CAPSULE” : 1) Colour fill: no
colour filling defects, 2) Augmentability: increase flow
with distal augmentation manoeuvre, 3) Phasicity:
phasic variation with respiration, i.e., a fall in venous
flow velocity with inspiration and rise with expiration,
4) Spontaneity: flow observed at quiescence, 5) Uni-
directional flow in cephaloid direction due to venous
valves, 6) Loss of pulsatility, 7) Even flow contour. The
normal femoral arterial flow pattern shows a charac-
teristic triphasic Doppler signal with a fast upstroke
to peak systole, a reversal of blood flow during early
diastole, and a forward flow component during late
diastole (Figure 2).

In our patient, there were marked venous pulsa-
tions secondary to TR, and arterial pulsations were
not palpable due to profound shock. This led to the
erroneous placement of a femoral arterial cannula
into the femoral vein. It was diagnosed after compar-
ing arterial and mixed venous oxygen saturation and
later confirmed by USG. It showed an absence of
augmentability and presence of phasicity, flow turbu-
lence, pulsatility, and uneven flow contour of the fe-
moral vein. Anatomical variation and pathophysiologi-
cal changes in vasculature can lead to misplacement
of invasive lines and misinterpretation of data. This
can easily be diagnosed by ultrasonography, and we
recommend routine use of ultrasonography for place-
ment of all invasive lines. Physicians performing inva-
sive cannulations and monitoring should be aware of
normal ultrasonographic flow patterns to distinguish
between artery and vein. We suggest a simple pneu-
monic (CAPSULE) to summarise the normal flow pat-
tern in the femoral vein.

KEey worbps- Tricuspid Regurgitation, Arterialization of vein.
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