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Case Report

A Gustilo Type IIIB Open Forearm Fracture Treated
by Negative Pressure Wound Therapy and Locking
Compression Plates: A Case Report

Naohide Takrucas, Takao Mag, Shunsuke Horoxezaka, Kosuke Sasaxkr,
Akinobu Matsusarta, Go Miakg, Rintaro Kucansar and Yasuo Nocuchr

Department of Orthopaedic Surgery, Saga Prefectural Hospital Koseikan, Saga

Abstract A 9l-year-old female sustained injuries to her left forearm while walking across a
crosswalk.

X-rays showed left radial shaft and ulna shaft fractures, and the injury was a type IIIB open fracture.
On the day of admission, irrigation and debridement of the open wound, and temporary fixation of the
radius and ulna using an external fixator and a Kirschner wire were peformed. Six days after the
surgery, we used negative pressure wound therapy (NPWT) using the V.A.C.ATS™ system for the
open wound. Thirteen days after the first surgery, definitive fixation was performed by using locking
compression plates, and full thickness skin grafting was undertaken for the open wound. NPWT is a
treatment that accelerates the wound healing process through the delivery of continuous
subatmospheric pressure within a closed environment. In our case, we could reduce the healing
period of the soft tissue and could convert to the definitive fixation in a timely fashion. NPWT is
thought to be a useful adjunct in the management of the soft tissues of open fractures.
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Introduction

Open fracture remain a challenging injury for
orthopaedic surgeons. We experienced a severe
open forearm fracture treated by negative
pressure wound therapy and locking compression
plates.

Case report

A 91-year-old female was struck by a motorcy-
cle while walking across a crosswalk. She
sustained injuries to her left forearm and head.
She was transferred to the emergency depart-
ment of our hospital. Her vital signs were stable,
and her consciousness was normal. Her left
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forearm was severely deformed, and an open
wound was present on the dorsal side of the
forearm. The size of the open wound was 18 X 4
cm (Fig. 1). The fascia of the extensor carpi
radialis muscle was partially injured, however, the
major vessels and nerves were uninjured. The
movement and sensation of her left fingers were
intact. X-rays showed left radial shaft and ulna
shaft fractures (AO 22-B3.3) (Fig. 2).

On the day of admission, thorough irrigation
and debridement of the open wound, and tempor-
ary fixation of the radius and ulna using an
external fixator and a Kirschner wire were
peformed (Fig. 3). The open wound could not be
closed completely, therefore, we used
Terudermis™, (Olympus Terumo Biomaterials
Corp, Tokyo, Japan) to cover the open wound.
The injury was a type IIIB open fracture
according to the classification of Gustilo and

Anderson?. She was given a first-generation
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Fig. 1 The open wound on the day of admission. The
open wound was located at the dorsal side of the
left forearm. The size of the open wound was 18
X 4 cm.

Fig. 2 An X-ray photograph of the left forearm on the
day of admission. The X-ray showed left radius
shaft and ulnar shaft fractures.

'

Fig. 4 a. The open wound at the beginning of using the
V.A.C.® system The size of the open wound was
11 X 4cm, and the fascia of the extensor carpi
radialis muscle was exposed.
b. The V.A.C.ATS® system. 125mm Hg con-
tinuous subatmospheric pressure was applied
on the open wound.
c. The open wound one week after using the V.
A.C.ATS™ system. The granulation of the open
wound had improved.

Fig. 3 An X-ray photograph of the left forearm after
the surgery on the day of admission. An external
fixator was applied on the radius, and a
Kirschner wire was inserted into the ulna.
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Fig. 5 The X-ray photograph taken after the definitive
fixation. The radius was fixed by a LC-LCP, and
the ulna was fixed by a LCP reconstruction
plate.

Fig. 6 A photograph of the left forearm 11 weeks after
the admission. The condition of the grafted skin
was good.

cephalosporin and an aminoglycoside antibiotic
for prophylaxis. We checked the open wound 48
hours after the first surgery, and slight skin
necrosis around the open wound was detected,
however, there was no sign of infection. Six days
after the surgery, we used negative pressure
wound therapy (NPWT) using the V.A.C.ATS™
system (KCI, San Antonio, Texas, USA) for the
open wound (Fig. 4a, b). The method entails
placing a sterile, open—cell polyurethane foam
dressing into the wound defect, sealing the site
with an adhesive drape, then applying controlled
subatmospheric pressure to the wound. We

changed the polyurethane foam every 48-72
hours, and continued NPWT for one week. The
granulation of the open wound improved (Fig. 4c).
Thirteen days after the first surgery, we per-
formed definitive fixation using a LC-LCP and a
LCP reconstruction plate (Synthes GmbH, Ober-
dorf, Switzerland) on the left radius and ulna. At
the same time, full thickness skin grafting was
undertaken for the open wound using skin from
the inguinal region (Fig. 5). The patient was
discharged from our hospital 35 days after
admission.

Eleven weeks after the injury, the graft skin
had healed well (Fig. 6) and the patient had no
superficial or deep infections, or wound dehisc-
ence. The range of motion was flexion 140
degrees, extension 0 degrees, internal rotation 70
degrees, external rotation 70 degrees at the elbow
joint, and the volarflexion was 40 degrees,
dorsiflexion was 40 degrees, the radial deviation
was 25 degrees, and the ulnar deviation was 35
degrees at the wrist joint.

Discussion

Severe open fractures remain a challenging
injury for orthopedic surgeons because of the
occurrence of infection. The risk of a clinical
infection depends on the severity of the injury and
ranges from 10% to 50% for type III open
fractures?. The management of open forearm
fractures depends on the severity of the soft
tissue injuries. Immediate plating can be per-
formed in type I, II, and IITA open forearm
fractures. For types IIIB and IIIC, irrigation and
debridement of open wounds, and a temporary
external fixator are generally applied to stabilize
the fracture, followed by secondary internal
fixation when the soft tissues are stabilized. In
our case, there was doubt about the feasibility of
soft tissue coverage, so we fixed the fracture
using an external fixator.

Conversion to definitive fixation should be
performed in a timely fashion. The reason is that
pin-site contamination was more common where
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an external fixator was in place for more than two
weeks?. However, open wounds sometime
cause infection, therefore, a delay in the healing of
the open wound is often an obstacle preventing
the definitive fixation. Early coverage of an open
fracture wound is important to protect against
infection.

In the management of soft tissue defects, there
are various methods that can be used, such as an
artificial dermis, fix and flap?, and negative

9 " The con-

pressure wound therapy (NPWT)
cept of fix and flap is to support coverage of open
fracture wounds as early as possible with
rotational flaps or free-tissue transfers. Howev-
er, this technique is not always possible because of
multiple factors, including the patient condition,
and the availability of surgeons skilled in rotation-
al flaps and free tissue transfer”.

Negative-pressure wound therapy (NPWT) is a
treatment that accelerates the wound healing
process through the delivery of continuous
subatmospheric pressure within a closed environ-
ment. Application of NPWT leads to the remov-
al of the third space fluids from the area
immediately adjacent to the wounds, and in-
creases the local functional blood perfusion,
leading to an accelerated rate of granulation
tissue formation, a decrease in tissue bacterial
levels, and an increase in nutrient blood flow™®.

NPWT was newly established as a reimburse-
ment item by the Japanese medical health
insurance system in April 2010. At present, only
the V.A.C.ATS® system has been approved as a
NPWT system in Japan, but this wound closure
treatment by negative pressure is now covered
by the medical insurance system. The V.A.C.
ATS® system is an easy to use and reliable
therapy for accelerating wound healing, reducing
the medical care costs and improving quality of
life for patients. In our case, we could reduce the
healing period of the soft tissue and could convert
to the definitive fixation within 2 weeks by using
the V.A.CATS™ system.

In conclusion, NPWT is thought to be a useful
adjunct in the management of the soft tissues of
open fractures.
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