AXILLARY PLEXUS BLOCKADE IN MICROVASCULAR SURGERY,

A STEAL PHENOMENON?
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A case report is presented of an axillary plexus blockade
following a second toe-to-hand transfer. After completion of
the microvascular anastomoses and restoration of biood flow
to the transplanted toe, the axillary plexus blockade was
started. Together with the vasodilation of the hand and fore-
arm there was a marked drop in blood flow in the trans-

planted toe. Possible explanations for this phenomenon are

considered. We suggest starting axillary plexus blockade be-

fore completion of microvascular anastomoses and maintain-
ing a continuous postoperative blockade.
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Since its introduction in 1911 by Hirschel,’ the technique
of percutaneous axillary plexus blockade has gained impor-
tance and its application is widespread in surgery of the
upper extremity.

The combination of analgesia, partial motorblock, and
vasodilation seems to give an ideal situation in reconstruc-
tive hand surgery. Through the use of an axillary catheter
and an infusion pump, these properties can be maintained
during the postoperative period.? Whether the effect of va-
sodilation is beneficial to the transplanted or replanted tis-
sue in microvascular surgery remains an unsolved problem
in the literature.>~> Measurements of blood flow were per-
formed using laser Doppler flowmetry (Perimed PF2B). In
this way a continuous, reliable, and direct assessment of
skin blood flow could be obtained.®~®

The aim of this case report was to show the change in
skin blood flow in a second toe-to-hand transfer following
axillary plexus blockade.

CASE REPORT

An 18-year-old male underwent an elective second toe-
to-hand transfer following traumatic amputation of his left
thumb (Fig. 1).

A catheter (Contiplex-Braun) was placed in the axillary
neurovascular sheath on the left side using a neurostimula-
tor (twitch 0.5 mA) and the system was tested. No local
anesthetics were given at this stage of the operation. Fol-
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lowing the placement of this catheter, general anesthesia
was induced with pentothal and maintained by using fen-
tanyl and pancuronium; the patient was ventilated with a
mixture of oxygen, nitrous oxygen, and isoflurane 0.5%.
The second toe-to-hand transfer was performed by anasto-
mosis of the dorsalis pedis artery end-to-side with the radial
artery and three veins to the cephalic vein (Fig. 2). After
completion of the vascular anastomoses and before restora-
tion of blood flow, laser Doppler flowmetry (LDF) readings
were assessed from the long finger and the transplanted toe
by using two identical meters. Eight minutes after the re-
lease of the microvascular clamps a bolus of 50 ml mepiv-
acaine 1% with epinephrine (1:200,000) was administered
via the axillary catheter. During this period LDF measure-
ments were recorded continuously on both the long finger
and the thumb. Room temperature remained constant at
23°C, blood pressure was stable, and the operated hand was
left untouched during LDF measurements.

RESULTS

According to the various events the laser Doppler flow-
metry measurements can be divided in to four periods (Fig.
3). The first period is the time before opening of the anas-
tomoses; steady blood flow in the long finger and no flow
in the thumb (A in Fig. 3). Following the release of the
microvascular clamps, the second period is characterised by
a reactive hyperemia, which levels off in the thumb, with-
out any significant changes in the long finger blood flow (B
in Fig. 3). The third period begins with the onset of the
axillary plexus blockade; a small decrease in bloodflow in
both fingers is demonstrated (C in Fig. 3). This decrease is
explained by a local pressure effect of the bolus. Approxi-
mately 5 min following the bolus of anesthetic, there was a
marked increase in skin blood flow in the long finger (D in
Fig. 3). Simultaneously, blood flow in the transplanted
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Fig. 1. An intraoperative photograph of the second toe before trans-
plantation to the left hand. The arrows indicate the probe holders for
the laser Doppler flowmeter.

Fig. 2. The toe-to-hand transfer at the end of the operation after
completion of all bony, vascular, and tendon connections.

thumb decreased progressively to almost zero (D in Fig. 3).
At this moment the anastomoses were evaluated without
any specific findings except loss of filling of the artery and
veins.

The anastomoses were covered with topical xylocaine
20% and left untouched, and the axillary blockade was dis-
continued. In reaction, btood flow in the toe-to-hand trans-
fer very slowly returned to a viable level. Ultimately, the
transfer of this second toe was successful, with an unevent-
ful postoperative course.

DISCUSSION

Regulation of local blood flow depends on three mech-
anisms: humoral, nervous, and autoregulation. Axillary
plexus blockade induces inhibition of motor, sensory, and
sympathetic nerve fibers in the forearm. Through the sen-
sory block there is a diminished release of catecholamines.
The sympathetic blockade gives a decrease in vascular tone
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Fig. 3. The values of laser Doppler flowmetry in perfusion units (PU)
in the long finger and thumb. The open arrow indicates release of
microvascular clamps. The closed thin arrow coincides with the on-
set of the axillary plexus blockade, the closed thick arrow indicates
the start of vasodilation in the long finger. Periods A—D correspond to
the text.

resulting in a clinically obvious vasodilation of the forearm.
Reports as to whether this vasodilation is beneficial to a free
vascularized tissue transfer are contradictory. Cousins et
al.* report increased graft flow after epidural anesthesia in
patients undergoing peripheral vascular reconstruction. Van
Twisk et al.®> hypothesized that a steal phenomenon was
evident following epidural blockade in microvascular sur-
gery.

This case report clearly shows a direct relationship be-
tween changes in skin blood flow in the forearm and the
toe-to-hand transfer following axillary plexus blockade.
The cause of this relationship can be due to a variety of
reasons:

® a steal phenomenon following a local drop in blood pres-
sure,

® vasoconstrictive hypersensitivity of the transplanted toe
to a slightly increased systemic level of epinephrine,

® release of vasoconstrictor substances in the forearm,
causing an increase in vascular tone of the toe.

In conjunction with our empirical finding®'° that flow
disturbances have never occurred when axillary plexus
blockade is started well before restoration of blood flow to
the free tissue transfer, the results of this case report justify
the following assumptions: axillary plexus blockade should
be started well before completion of microvascular anasto-
moses, and if maintained throughout the postoperative pe-
riod, should not be changed to a higher dosage. In this way
the benefits of this type of analgesia, sensory and partial



motor blockade, are not disturbed by possible side effects to
the microcirculation of the revascularized tissue.
We emphasize that when these precautions are taken,
axillary plexus blockade is very useful in reconstructive
microvascular surgery.
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