A Safe and Physiologic Method for a
Less Bloody Surgical Field in Diabetic
Foot Surgery: Elevation With the

Trapezoid Pillow

Muzaffer Altindas, MD,' Can Cinar, MD,? and Ali Kilic, MD3

B leeding from the site of surgery generally leads to
obscurity of the surgical field, which may complicate the
execution of the procedure. It also increases the duration of
the operation and may necessitate blood transfusion. Al-
though bleeding from large and medium size vessels can be
controlled by using electrocoagulation and ligation of the
vessel, capillary oozing and bleeding from the small size
vessels can persist. Any attempt to stop this type of bleeding
with electrocoagulation may damage tissues and cause
wound healing problems.

The use of esmarch bandages or tourniquets in upper and
lower extremity surgery allows surgeons to work in a blood-
less surgical field. For years this modality has been used to
provide comfortable and successful operation in extremity
surgery. Conversely, there are some reports regarding seri-
ous complications due to the tourniquet or esmarch bandage
use such as nerve palsy (1), edema in extremity (2, 3),
vascular damage (4), degloving injuries to fragile skin in
elderly patients (5), and massive pulmonary embolism (5—
8). Many of these reported complications were seen in
patients having no co-morbidities.

Operation on diabetic foot requires delicate surgical tech-
niques to minimize surgical trauma that is crucial for suc-
cessful outcomes. Because the use of esmarch bandages or
tourniquets may cause severe complications even in healthy
people, we developed an alternative method to minimize
bleeding in surgery of the diabetic foot. A trapezoid pillow
was designed not only to decrease bleeding but also to
improve access and exposure in diabetic foot surgery, and is
presented herein.
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The Trapezoid Pillow

The trapezoid pillow is primarily made of sponge and
covered with leather (Fig 1). The height of the pillow is 35
cm, bottom length is 50 cm, upper surface length is 35 cm,
and the width is 35 cm. The aim of trapezoid shape design
is to support the thigh. The mechanism of action is simply
based on the elevation of the extremity, which eventually
reduces the blood flow and increases the venous return.

After the completion of anesthesia, the legs of the patient
are slightly flexed to about 30° at the hip joints. The in-
volved lower extremity is laid on the trapezoid pillow that
has been covered with a sterile table cover. The draping
procedure is then completed. The slanted trapezoid end is
placed under the thigh, which flexes the knee approximately
45°, and the calf and foot are laid on top of the pillow
horizontally. We refer to this position as “standard position”
(Fig 2). We start all of our operations in this position and
usually also conclude with the leg in this position. Once the
operation commences, if there is too much bleeding, we
change the position of the whole table toward the trendelen-
burg position approximately 30°, to further elevate the ex-
tremity. Conversely, if we do not see any bleeding at the
surgical field when the patient is at standard position, we
change the position of the whole table toward the reverse
trendelenburg position approximately 30° to lower the ex-
tremity. This maneuver allows for intraoperative assessment
of blood flow to the foot, which is an important predictor of
wound healing.

Discussion

There are many negative factors associated with diabetes
mellitus that may compromise healing, such as angiopathy,
neuropathy, chronic renal failure with uremia, ischemic
heart disease with previous bypass surgery, and a decreased
ability to resist infection. Therefore, it can be hypothesized
that tourniquet use and a period of local ischemia may cause
more tissue damage than in nondiabetic patients. Vascular
disease, previous bypass surgery, and deep vein thrombosis,
which are commonly associated with diabetes mellitus, are
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FIGURE 1 The trapezoid pillow. The asterisk indicates the groove
on the top of the pillow for stabilization of the calf. It also provides
more comfort for the patient.

FIGURE 2 The “standard position.”

well-known contraindications to tourniquet use (9). In ad-
dition, it may be difficult to determine the viability of tissue
when a tourniquet is used (10). On the other hand it is not
uncommon for diabetic patients to have bleeding tendency
because of the platelet dysfunction from renal disease (11)
or aspirin and other anticoagulants use owing to the isch-
emic heart disease.

In the past we used an esmarch bandage or pneumatic
tourniquet to decrease bleeding during diabetic foot surgery.
Not uncommonly the pressure required to occlude major
vessels approached 500 mm Hg, most likely due to calcifi-
cation of the vessels. We also observed that major arteries
became fragile and the tunica intima layer was seriously
damaged in several cases by atherosclerosis. We believe

that surgical procedures such as debridement, flap prepara-
tion, graft application, and primary suture should be per-
formed under the guidance of bleeding.

At first we performed diabetic foot surgery by hanging
the foot from the ceiling with a rope to provide elevation.
Although bleeding from the surgical area decreased enough
by this method, there was no capacity to avoid ischemia. We
also realized that both popliteal vessels and tibial nerve
were being stretched excessively due to hyperextension of
the knee. The foot was also swinging side-to-side, which
also made surgery difficult. We tried to elevate the lower
extremity by placing a bolster of towels under the leg, but it
provided inconsistent positioning of the extremity. Later on,
we charged an assistant to hold the lower extremity during
the surgery. However, it was not a comfortable position for
both the surgeon and the patient. Finally, we designed the
trapezoid pillow for effective elevation of the lower extrem-
ity.

Total cessation of blood supply to tissues with tourniquet
or esmarch bandage, even for a short period of time, is not
physiologic. Elevation with trapezoid pillow provides a safe
and physiologic means of decreasing the amount of bleed-
ing at the surgical area. All known complications of tour-
niquet use can be avoided with the use of this simple and
easily accessible method for the elevation of the lower
extremity in diabetic foot surgery.
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