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Abstract
A 73-year-old female was hit by a car, and transferred to our hospital. On examination, her
consciousness was alert, but her vital signs were unstable. There are three 10-cm open wounds on her
right buttock. X-rays showed an unstable pelvic ring fracture, a right femoral shaft, a right proximal
tibia and a right tibial plafond fractures. One hour after the injury, transarterial embolization (TAE)
followed by external fixation (EF), and retroperitoneal pelvic packing (RPP) was performed. Two days
and five days after the injury, thorough debridement of the open wounds was performed. The skin
defect on the right buttock and the lower abdomen had enlarged to 40 x 35 cm, therefore, negative
pressure wound therapy was applied. On the same day, right femur was fixed using a retrograde
intramedullary nailing. 12 days after the injury, the proximal tibial fracture was fixed using a plate, and
the tibial plafond fracture was fixed using screws and external fixators. 28 days after the injury, the
split-thickness skin graft was performed on the right buttock and the lower abdomen. Seven months
after the injury, the open wounds were completely healed without infection. She was able to walk
smoothly with a T-cane.

For the management of open pelvic ring fractures, it is essential to perform TAE, EF and RPP as
soon as possible. Providing aggressive management, including thorough debridement, is mandatory to
prevent severe infection and sepsis. We achieved a good clinical outcome by using a combination of

TAE, EF, RPP and staged surgery, including thorough debridement.
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Introduction

Open pelvic ring fractures are one of the most
challenging and life-threatening traumas?™®. In
open pelvic ring fractures, the pelvic floor is
disrupted, therefore it leads to loss of tamponade
and greater difficulty controlling hemorrhage.
Therefore, the mortality of open pelvic fractures
remains very high due to massive hemorrhage
and sepsis. Reported mortality rates range from
25% to as high as 45%Y79 We experienced an

unstable open pelvic ring fracture and multiple
fractures of lower extremity. Informed consent
has been obtained from the patient for publica-

tion, including any necessary photographs.
Case report

Case : A 73-year-old female was hit by a car,
and sustained her pelvis and right lower extrem-
ity. On arrival, her consciousness was alert, but
her vital signs were unstable (BP 51/31mmHg,
HR 63 bpm). She had a history of diabetes mellitus
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and right patella fracture surgery.

On examination, her right pelvis and right thigh
was found to be swollen and deformed. There are
three 10-cm open wounds and degloving injury on
her right buttock (Fig. 1), and a 10-cm open
wound on the right knee and right leg. Chest
X-ray was normal and Focused Assessment with
Sonography for Trauma (FAST) was negative.
X-rays and CT showed an unstable pelvic ring
fracture including an injury of the left sacroiliac
joint (AO : 61-B2. 2) (Fig. 2a). CT also showed
extravasations and air signs in the pelvis (Fig. 2b).
We diagnosed an open pelvic ring fracture due to
the presence of air signs. The location of
soft-tissue injury was Zone I according to the
system described by Faringer®. The injury was a

Fig. 1 There were three 10-cm open wounds and
degloving injury on her right buttock.

B,

right iliac fracture.

Fig. 2 a: A 3D-CT image of the pelvis on the day of admission. The CT showed pubis and ischium fractures and a

grade I A open pelvic ring fracture according to
the classification of Gustilo and Anderson”, and a
class 2 open pelvic ring fracture according to the
Jones-Powell's classification®. The additional
injuries were a right femoral shaft (AO : 32-A2. 3),
a right proximal tibia (AO : 41-B3. 2) and a right
tibial plafond fracture (AO : 43-C2. 3). There was
no rectal or bladder injury. Injury severity score
(ISS) was 26, and revised trauma score (RTS) was
6.38.

One hour after the injury, transarterial embo-
lization (TAE) was performed. Arterial bleeding
was embolized with gelatin. Her blood pressure
was improved (115/81 mmHg). Then, EF was
performed in the operation theater. Before
surgery, her blood pressure was getting worse
(78/55 mmHg), and even after performing EF, her
blood pressure continued to be unstable. There-
fore, retroperitoneal pelvic packing (RPP) was
performed. Surgical laparotomy pads were placed
on each side of the bladder, deep within the
preperitoneal space (Fig. 3). Her blood pressure
was improved (113/59 mmHg). Right femoral and
tibial fractures were also fixed temporally using
external fixators. She received 40 units packed
red blood cells, 35 units fresh frozen plasma, and
30 units platelet transfusion in the first 24 hours.

Two days after the injury, a second-look
surgery was performed. The surgical laparotomy
pads in the pelvis were removed, and thorough

b: A CT image of the pelvis on the day of admission. The axial CT showed an injury of the left sacroiliac joint

and air signs around the right ilium.
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Fig. 3 An X-ray photogragh of the pelvis just after
surgery on the day of admission. The pelvic ring
fracture was fixed using external fixators.
Surgical laparotomy pads were placed on each
side of the bladder, deep within the preperi-
toneal space.

Fig. 5 The open wound on the right buttock just after
surgery five days after the injury. Thorough
debridement was performed. The skin defect
has enlarged to 40 x 35 cm.

debridement of the open wounds on the buttock
was performed. The skin defect on the right
buttock has enlarged to 15 x 15 cm. However, five
days after the injury, the condition of the open
wound was getting worse and infectious (Fig. 4).
Therefore, thorough debridement was performed.
The skin defect has enlarged to 40 x 35 cm (Fig. 5).
On the same day, the right femur was fixed using
a retrograde intramedullary nail (Stryker, Kala-
mazoo, Michigan, USA). Then, negative pressure
wound therapy (NPWT) was performed using the
V.A.C. ATS® system (KCI, San Antonio, Texas,
USA) on the right buttock. Two days after the
second-look surgery, there was no sign of
infection or necrosis on the buttock and lower

Fig. 4 The open wound on the right buttock before
surgery five days after the injury. The condi-
tion of the open wound was getting worse and
infectious. The size of the open wound was 15 x
15 cm.

Fig. 6 The split-thickness skin graft was performed on
the right buttock 28 days after the injury.

abdomen. Therefore, artificial dermis was applied,
and the polyurethane foam of the NPWT was
changed every 48-72 hours.

12 days after the injury, the soft tissues on the
right leg has become necrotic partially, therefore,
debridement of the necrotic soft tissues was
performed. On the same day, the proximal tibial
fracture was fixed using a LCP Medial Proximal
Tibial Plate 35 (Synthes GmbH, Oberdorf,
Switzerland), and the tibial plafond fracture was
fixed using screws and external fixators.

28 days after the injury, the split-thickness skin
graft was performed on the right buttock and the
lower abdomen (Fig. 6). For the distal tibial
fracture, skin graft was applied, and a Taylor



Open pelvic ring fracture and multiple fractures of the lower extremities 25

Spatial Frame (Smith & Nephew plc, London, UK)
was applied as a definitive fixation. Seven months
after the injury, the open wounds were completely
healed without infection. Bone unions were
obtained in all fractures and the left sacroiliac
joint was reduced almost anatomically. The
patient was able to walk smoothly with a T-cane.

Discussion

Open pelvic ring fractures are one of the most
challenging and life-threatening traumas” ™.
Providing immediate management and an optimal
treatment strategy in patients with open pelvic
ring fractures is essential in order to achieve a
good clinical outcome. Massive hemorrhage is
reported to be the primary cause of death within
24 hours. Pelvic sepsis has also been reported to
be the primary cause of late death"®. Risk factors
for mortality in patients with open pelvic ring
fractures include RTS, ISS, the admission Glasgow
coma scale score, Faringer zone I or II soft
tissue injury, Gustilo grade I soft tissue injury,
vertical shear bony injury and the presence of
associated intra-abdominal injury®.

According to the guidelines established by the
Japan Advanced Trauma Evaluation and Care
JATEC™)® two liters of Ringer's lactate is
usually administered to trauma patients as an
mnitial fluid resuscitation. A responder is defined
as a patient who responds rapidly and thereafter
remains hemodynamically normal (systolic blood
pressure = 90mmHg) after fluid resuscitation. A
transient responder is defined as a patient who
responds temporarily to the initial fluid bolus, but
thereafter begins to deteriorate. A non-responder
Is a patient who does not respond even after the
initial fluid resuscitation (systolic blood pressure <
90mmHg).

The standard management for controlling
hemorrhage involves TAE, EF and RPPY™!®,
Suzuki reported the importance of combining
TAE, EF and RPP in patients with unstable pelvic

17)

ring fractures Our treatment strategy for

hemodynamically and osteoligamentous unstable

pelvic fractures is as follows. When the patient is a
non-responder, we first perform EF and RPP,
followed by TAE. When the patient is a transient
responder, we select the treatment that can be
performed most rapidly. If both EF and TAE can
be readily performed at the same time, we
perform EF first. RPP is then carried out if the
patient's blood pressure continues to be unstable.
Finally, TAE is performed. The current patient
was a transient responder, and both EF and TAE
were readily available at the same time. However,
the use of multiple EF and debridement proce-
dures may have wasted time, therefore, TAE was
performed first.

The management of sepsis involves infection
control, including debridement of soft tissue. In
the current case, thorough debridement was
performed to prevent severe infection and sepsis.
Moreover, the application of NPWT improved the
granulation of soft tissue until skin grafting could
be performed. In patients with open pelvic ring
fractures, providing aggressive management is
mandatory to prevent severe infection and sepsis.
We achieved a good clinical outcome by using a
combination of TAE, EF, RPP and staged surgery,
including thorough debridement.

In conclusion, for the management of open
pelvic ring fractures, it is essential to perform
TAE, EF and RPP as soon as possible. Providing
aggressive management, including thorough de-
bridement, is mandatory to prevent severe
infection and sepsis.
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