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To augo\ent venous blood flow at Dop
pler ultrasonography (US) of the ex
tremities, a device comprising a blood 
pressure cuff connected to an external 
reservoir was tested. Constant and eas
ily controlled pressure was delivered 
with each compression by the same op
erator performing US. In 10 patients 
(four men and six women, aged 54-86 
years), discomfort was reduced com
pared with discomfort during manual 
compression, which requires two op
erators. 

Index tenn: Ultrasound (US), Doppler studies, 
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AT Doppler ultrasonography (US) of 
1""1. the peripheral circulation, slow 
flow is often undetectable and is indis
tinguishable from absence of flow. To 
differentiate between slow flow and 
echo-poor thrombus, compression or 
flow augmentation maneuvers are 
usually performed (1,2). 

The compression maneuver, which is 
performed to demonstrate the compli
ance of patent vessels, is not entirely 
without complications. Focal pressure 
applied to a thrombosed vessel may dis
lodge thrombus (3). 

The augmentation maneuver consists 
of gently squeezing the limb distal to 
the level of the Doppler examination so 
blood is forced through the venous sys
tem and patency can be demonstrated. 
The augmentation maneuver is effective 
but cumbersome: It requires the pres
ence of a second operator, the degree of 
compression is not well controlled, and 
focal pressure applied by hand to a limb 
that is tender causes considerable dis
comfort. 

The device described herein helps re
duce or eliminate these problems since 
it allows the augmentation maneuver 
to be performed by a single operator, 
delivers more constant and better-con
trolled pressure, is intrinsically safer 
than manual compression because it 
distributes the pressure over a wider 
area, and helps reduce patient discom
fort. 

The augmentation device comprises a 
blood pressure cuff connected to an ex
ternal reservoir with a flexible tube (Fig 
1). The cuff is applied loosely to the limb 
in the usual fashion at a level distal to 
that of the Doppler examination (Fig 2). 
When the cuff is deflated, only a negli
gible pressure is applied to the limb. 
When air is pumped into the cuff-bag 
system, the pressure to the limb is still 
negligible because most of the air accu
mulates in the very compliant external 
bag. When the bag is squeezed, the air 
quickly transfers into the blood pressure 
cuff. When the bag is released, the air 
rapidly leaves the blood pressure cuff 
and reaccumulates in the bag. Flow aug
mentation is produced by squeezing the 
bag with a brisk and gentle compression. 

The bag can be squeezed by hand or 
can be placed on the floor and squeezed 
with a foot. In this case the operator has 
both hands free to perform US scan
ning. The pressure is evenly distributed 
over a large surface so the focal pressure 
is reduced. 

The device was tested in the US ex-

Figure 1. Example of an augmentation de
vice made of standard parts of a blood pres
sure cuff. 

Figure 2. illustration of flow augmentation 
device in use. The cuff is applied distal to the 
level of the site of the Doppler US examina
tion. 

amination of 10 patients (four men and 
six women, aged 54-86 years) seen from 
March through June 1991 to rule out 
deep venous thrombosis in the lower 
extremities. Verbal consent was ob
tained from each patient. The compres
sion maneuver was performed by hand 
and with the device. The patients were 
asked which procedure caused less dis
comfort. No attempt was made to quan
tify the degree of discomfort. In all cases 
augmentation with the blood pressure 
cuff caused less discomfort than did 
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manual compression. I performed ap
proximately two-thirds of the proce
dures, and the remainder were per
formed by the US technologists under 
my supervision. 

Good flow augmentation was ob
served under a wide range of compres
sion pressures; however, use of a fixed 
amount of air gives more consistent re
sults. Use of a foot pump was not tested, 
but it is expected to produce a more 
controlled compression. Most studies 
were performed with a second operator 
manually squeezing the bag. Even 
when a single operator performed the 
maneuver, assistants were in the room 
to observe. 

' The device does not require the use 
of specialized parts and can be easily 
assembled with components readily 
available in any radiology department. 
The external reservoir is the same size 
as the bag of the blood pressure cuff 
and contains approximately the same 
amount of air. The bag should be 
squeezed completely during the aug
mentation maneuver so that approxi
mately the same amount of air is dis
placed each time. Operation of the 
device can be improved by using cus
tom-made parts, such as a foot pump 
for accurate control of the degree of 
compression and of a wider cuff than is 
used with manual compression to re
duce the pressure to the limb while effi-

dent flow augmentation is main
tained. • 
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In a phantom and in 37 patients, a 
simple laser guidance system for com
puted tomography (CT)-guided proce
dures used the software program of the 
CT scanner and a laser beam mounted 
on the CT gantry without need for ad
ditional software or components. The 
skin entry point and angulation of the 
target path were determined. Then the 
system projected the desired needle 
path (including compound angulation), 
allowing accurate needle placement in 
all cases, even in small lesions. 

Index terms: Biopsies, technology • Com
puted tomography (CT) guidance 
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COMPUTED tomography (CT)-guided 
procedures are well established 

(1). When CT-guided procedures for the 
body are performed with free-hand 
guidance, localization of a needle 
within even relatively large lesions can 
necessitate multiple needle manipula
tions (2). Use of the free-hand method, 
which is inaccurate and time-consum
ing, is tolerable for abdominal biopsies, 
but for lung biopsies or percutaneous 
needle localization of pulmonary nod
ules (3-5), repeated puncturing of the 
pleura increases the risk of pneumotho
rax (6). 

Many guidance systems have been 
developed for biopsy of the chest and 
abdomen. The most simple system is a 
disposable device that does not allow 
compound angulation (7). Others are 
stereotaxic systems that allow com
pound angulation of the biopsy path 
(8,9) but that necessitate use of other 
components mounted in the scanning 
room (9) and/or of additional software 
(8,9). Light guidance systems have al
ready been described (10,11) that neces
sitate use of other components mounted 
in the scanning room (11) and/or addi
tional software (10,11). 

We describe a simple light guidance 
system that makes use of a laser beam 
mounted on the CT gantry and of the 
software program provided by the 
manufacturer of the CT scanner, with
out the need for use of any additional 
software or component. 

Materials and Methods 
A protractor was mounted on a hori

zontal rail affixed to the top of the 
gantry (Elite Plus CT scanner; Elscint, 
Arlington Heights, Ill) (Fig 1) and was 
designed to slide along the length of the 
rail. The protractor supported a laser 

beam (Biophoton, Toulouse, France) 
that rotated about the center of the pro
tractor, always remaining in the plane 
of the gantry. The rotation of the laser 
beam could be adjusted to the nearest 1o 
angle. 

Once the gantry was tilted, the device 
moved with it, allowing compound an
gulation of the biopsy path. The device 
can be adapted for use on any CT scan
ner. To achieve a lateral approach to a 
biopsy target, the device can be mounted 
on a vertical rail affixed to the side of 
the gantry (Fig 2). 

The patient was placed on the CT 
table, and transaxial images were ob
tained at the level of the lesion. The 
point of entry on the skin and the target 
point in the tissue were chosen: The 
computer software was used to connect 
these points and to display the length of 
the biopsy path and the angle of inci
dence to the vertical of this path (Fig 3). 
The angle of incidence to the horizontal 
of this path was chosen instead when 
the system was mounted on the vertical 
rail for lateral approaches. 

The point of entry was located on the 
skin, and a radiopaque marker was placed. 
A transaxial image was obtained of the 
section, and the point of entry was marked 
on the patient's skin. The table top with 
the patient on it was moved under the 
device, out of the scanning plane. The la
ser beam was inclined to match the angle 
of incidence to the vertical of the chosen 
target path, and the protractor supporting 
the laser beam was moved along the rail 
until the laser beam was coincident with 
the skin entry point 

The needle or biopsy instrument was 
inserted superficially into the point of 
entry and angulated in such a way that 
the laser beam was projected on its top 
(Fig 1). 
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