

mailto:flester@partners.org

Obstetrics

Doppler images of internal iliac artery with and without NASG applied
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A, NASG not applied, resistive index (Rl) = 0.80 indicating forward flow. B, NASG fully applied, Rl =

1.13 indicating absent or reverse flow.

NASG, Non-pneumatic Antishock Garment (ZOEX Corporation, Portland, OR).
Lester. Impact of the NASG on postpartum pelvic blood flow. Am ] Obstet Gynecol 2011.

garment are based on 3 laws of physics."®
Poiseuille law states that the flow rate
through a vessel is exponentially related
to the radius of the vessel. Laplace law
describes how tension is related to trans-
mural pressure and the radius of a vessel.
Bernoulli principle describes how the
rate of bleeding depends on the size of

the opening of the vessel and the trans-
mural pressure. The circumferential
pressure provided by the antishock gar-
ment compresses the radius of blood
vessels and decreases the transmural
pressure, which, according to these laws,
should have important physiologic ef-
fects. First, the compression of the ves-
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sels should cause increased systemic vas-
cular resistance, which decreases blood
flow peripherally. Thus, if the blood can-
not flow forward, it will back up and in-
crease the blood flow through the non-
compressed vessels, which should lead to
increased preload and cardiac output, ef-
fectively providing autotransfusion. Sec-
ond, it should lessen blood flow through
the compressed vessels and if blood is be-
ing lost through these open vessels, this
should result in a decrease or cessation of
bleeding due to tamponade.

Like the PASG, the NASG applies cir-
cumferential counterpressure, but uses
neoprene, a foam compression ball, and
velcro rather than inflatable segments to
do so.' It is thought that the NASG is
particularly well designed for treatment
of obstetric hemorrhage because it can
be rapidly applied, has a compression
ball over the abdomen, and avoids the
risk of overinflation that can lead to side
effects.” Although there is evidence from
nonrandomized clinical trials that the
NASG can decrease blood loss and re-
verse shock associated with obstetric
hemorrhage, and a recent study has
demonstrated decreased blood flow in
the distal aorta with application of the
NASG, there are no published studies of
the impact of the NASG on pelvic blood
flow in postpartum patients.’

The objective of this study was to use a
noninvasive method to estimate blood
flow to the pelvis in nonhemorrhaging
postpartum patients with the NASG ap-
plied. Delineating the physiologic mech-
anism of action of the NASG on pelvic
blood flow is important for understand-
ing how the NASG can impact blood loss
due to obstetric hemorrhage.

MATERIALS AND METHODS
Approval for this study was obtained
from the University of California, San
Francisco, Institutional Review Board
and from the Program for Appropriate
Technology in Health Institutional Re-
view Board. Participation was voluntary
and all study subjects gave written in-
formed consent.

This study was conducted at San Fran-
cisco General Hospital on the labor and
delivery ward from June 2008 through






