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Pelvic ring fractures represent only 3% of all fractures, but typically arise from

high-energy trauma and have a high incidence of associated injuries that lead to signif-
icant morbidity and mortality [1,2]. Initial management of hemodynamically unstable
pelvic ring injuries is paramount [3]. In addition to general measures of circulatory
stabilization, reconstruction of the pelvic anatomy and restoration of the stable and
non-expandable compartment are the goals of patient care [4]. Especially, the recon-
struction of the posterior pelvic ring is of great importance because it is a major con-
tributor to the stability of the pelvic ring [1]. In addition, biomechanical studies have
also shown that additional osteosynthesis of anterior lesions significantly improves
stability [5].

We report the case of a 25-year-old man who had an unstable pelvic ring fracture
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with sacral dysmorphism combined with rupture of an
obturator artery. The patient treated with minimally in-
vasive surgery using the plate and percutaneous antegrade
screw showed a successful and satisfactory outcome.

CASE REPORT

A 25-year-old man arrived at our emergency department
18 minutes after a traffic accident during riding a motor-
cycle. His vital signs were stable with a blood pressure of
110/70 mm Hg and pulse rate of 80/min at the time of ar-
rival. He complained of pain in the bilateral pelvic region,
left forearm, right knee, and face. The motor and sensory
abilities were intact and blood circulation was palpable
in both of his upper and lower extremities. After 1 hour
from the time of arrival, his blood pressure was 100/60
mmHg and pulse rate was 80/min, and radiographs and

computed tomography (CT) scan were performed. When

the patient was brought back to the emergency department
from the radiological department, his systolic blood pressure
had decreased to 60 mmHg, and the radiographs and CT
scan showed an anterior posterior compression (APC) type
3 pelvic ring injury with a 6.2 cm diastasis of the symphysis
pubis and rami fractures (Fig. 1). An abdominal pelvic CT scan
showed an implication of the finding of contrast extravasa-
tion around the obturator artery. The patient’s vital signs
became unstable, and two units each of packed red cells
and fresh frozen plasma were immediately administered
with a large amount of normal saline. With application of
a pelvic binder, we used a portable radiographic device to
confirm that the diastatic distance of the pubic symphy-
sis was decreased. At 30 minutes after application of the
pelvic binder, his vital signs were stabilized. To resolve the
extravasation in the pelvic cavity, a transcatheter arterial
embolization (TAE) was performed immediately. Bleed-
ing in the left obturator artery territory was confirmed,
and coil embolization using was performed (Fig. 2). After

Fig. 1. (A, B) The radiograph and CT scans show an anterior posterior compression (APC) type 3 pelvic ring injury with a 6.2-cm diastasis of the sym-
physis pubis (red arrow) and fractures of the bilateral superior and inferior ramus area. (C) The axial CT image shows a widening of the sacroiliac joint
presumed to be a disruption of the anterior and posterior sacroiliac ligament (yellow arrows). CT: computed tomography.

Fig. 2. (A) The abdominal pelvic CT scan shows an implication of the finding of contrast extravasation (yellow arrrow) around the left obturator artery. (8,
() The bleeding in the left obturator artery territory was confirmed, and coil embolization using coil was performed. CT: computed tomography.
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application of the pelvic binder and embolization, the vi-
tal signs of the patient were stabilized. After management
of his general condition, 3 days after the time of arrival,
the patient underwent pelvic fracture fixation.

The patient was placed in a supine position on a flat ra-
diolucent table. His arms were placed on armrests in an ab-
ducted position to avoid interference with the C-arm during
inlet view. The entire procedure was performed using an
intraoperative C-arm imaging system. The surgical site was
prepared, and the bilateral hemipelvis, buttocks, and proximal
thigh were exposed. After draping of the surgical site, U-drapes
were placed around the surgical field and the area was prepped
a final time. First, the anterior pelvic ring was stabilized using a
reduction clamp through the Pfannenstiel approach to restor-
ate the diastasis of the symphysis pubis. After confirming the
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location of the bilateral ramus fracture, we decided to perform
antegrade percutaneous screw fixation first on the right ramus.
After obtaining an anatomical reduction, a soft tissue sleeve was
used to insert a guide wire passing from the supra-acetabular
area to the superior pubic rami. Multiple fluoroscopic views
were obtained to confirm the place of the inserted guide wire. A
7.0-mm-diameter, 16-mm partially threaded cannulated screw
was then placed over the guide wire for compression of the frac-
ture site. The screw was fixed in the same way to the left ramus
fracture (Fig. 3).

After fixation of the bilateral screws through an incision
made with the Pfannenstiel approach, an anterior plate
was fixed using a six-hole single unlocked 3.5-mm plate
(Synthes Inc., West Chester, PA, USA). The plate screws
were placed to maximize the osseous purchase to avoid an

Fig. 3. The entire procedure was performed using an intraoperative Garm imaging system. (A) The anterior pelvic ring was stabilized using a reduc-
tion clamp to resolve the diastasis of the symphysis pubis. (B, C) A 7.0-mm-diameter, 16-mm partially threaded cannulated screw was placed over the
guide wire for compression of the bilateral and lateral ramus fracture sites. (D) After fixation of the bilateral screws, through an incision with the Pfan-
nenstiel approach, an anterior plate was fixed using a six-hole single unlocked 3.5-mm plate. (E) The inlet view shows two sacroiliac guide wires placed
in a proper position at the bodies of S1 and S2. (F) The outlet view shows the sacroiliac guide wire placed in a slightly oblique direction because of
sacral dysmorphism.
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extraosseous location. After fixation of the anterior plate, lize the posterior pelvic ring. As pelvic dysmorphism was

the displaced right sacroiliac (SI) joint was fixed to stabi- found in the preoperative planning, percutaneous screw

Fig. 4. The postoperative radiographs demonstrate an anatomic reduction with plate and screws in the anteroposterior (A), inlet (B), outlet (C), and
oblique views (D, E).

Fig. 5. The follow-up radiographs at 1 year 6 months after index surgery demonstrate complete bony healing in the anteroposterior (A), inlet (B), out-
let (€), and oblique views (D, E).
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fixation was performed in different directions at the S1
and S2 levels. First, a guide pin was inserted in the correct
position at the S2 level, and at the S1 level, only the guide
pin was inserted in the oblique direction to the S1 sacral
body (Fig. 3). For compression of the SI joint, a partially
threaded screw was used for S1, and then a full threaded
screw was used for insertion of a screw in S2 (Fig. 4).

After the operation, compression stocking and pneu-
matic compression devices to prevent deep vein throm-
bosis were used for 10 days prophylactically. Physical
therapy was begun on the first postoperative day, and the
patient was instructed to ambulate with partial weight
bearing with the aid of a walker. The patient was instruct-
ed to start full weight bearing 6 weeks after the operation.
The radiographs at the 18th month of the postoperative
period showed no evidence of degenerative signs, and the
clinical outcome was good (Fig. 5).

DISCUSSION

The management of patients with pelvic ring injuries is
challenging and requires several disciplines. The clinical
condition of the patient can rapidly decline; hence, sur-
geons must be aware of all the important considerations
when administering the initial management of these
patients [6]. Hypovolemic shock continues to be a ma-
jor contributing factor to the mortality after pelvic ring
injuries [4]. Sources of bleeding include the intra-pelvic
venous plexus, disrupted arteries, and cancellous bone or
combinations of all the above [7]. In this case, the blood
pressure suddenly decreased with a systolic blood pres-
sure of 60 mmHg. We considered that several combined
factors caused the low blood pressure and shock in this
patient.

APC injuries are subdivided into types 1, 2, and 3, and
correlate with relative stability [6]. In this case, diastasis
of the symphysis pubis was 6.2 cm, which determined the
type of APC 3 injury, with a symphyseal diastasis of >2.5
cm and widened SI joints due to disruption of the sacro-
spinous and anterior and posterior SI ligaments. Severe
APC injuries create a complete diastasis of the anterior
pelvis, and partial or complete diastasis of the posterior
pelvis [8]. The tensile and shear forces to the pelvic vas-
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culature result in greater disruption of the vessels and
more bleeding than in other injury mechanisms [1,4]. In
this case, a pelvic binder was provided immediately after
the unstable pelvic ring fracture was confirmed using ra-
diological images, and urgent TAE was performed using
angiography in cooperation with the intervention team
of the radiological department to successfully block the
bleeding obturator artery. In previous studies, different
algorithms have been proposed for the management of
unstable pelvic fractures [3,4,9,10]. If a vital sign of pa-
tient is hemodynamically unstable, management deter-
minations are influenced by the availability of resources
such as a surgical team instantaneously available with a
surgeon familiar with the principles of damage control
and preperitoneal packing and/or an angiography suite as
well as with a radiologist for an urgent embolization. Our
institution is also treating the patient with an algorithm
similar with that used in the previous studies.

The surgical treatment of pelvic and acetabular frac-
tures is technically demanding [1,8,11-13]. The aim is to
achieve anatomical or near-anatomical restoration of the
articular surface and accurate reduction of the pelvic ring
in mechanically unstable injuries. In general, if only dias-
tasis of the symphysis pubis exists in the APC-type pelvic
ring injury, only anterior plating can be appropriate treat-
ment if it is indicated. However, an extended approach
such as the ilioinguinal or modified Stoppa approach
extended beyond the Pfannenstiel approach is needed
to fix the ramus fracture, which is in close proximity to
the acetabular area, to stabilize the pelvic ring [14]. The
extended approach has disadvantages in that the length
of the incision is enlarged more than the simple anterior
approach such as the Stoppa and Pfannenstiel approach-
es, the operation time is long, and the possibilities of ma-
jor blood loss and postoperative infection are increased
[5,15,16]. Percutaneous pelvic fixation has been receiving
more attention to avoid extensile surgical approaches. In
this case, a minimally invasive surgery was decided with
measures to minimize bleeding in consideration of his
general condition and reduce the operation time to im-
prove the prognosis of the patient, and successful fracture
reduction and fixation were achieved.

Understanding the dysmorphism of the sacrum was
essential for stabilizing the SI joint of the patient. Dys-
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morphic osseous characteristics include collinearity of the
upper portion of the sacrum and iliac crests on the outlet
radiographic view and the presence of mammillary bod-
ies at the sacral ala, noncircular anterior sacral foramina,
residual upper sacral disks, a tongue-in-groove sacroiliac
joint surface, and cortical indentation of the ala on the
inlet radiograph [17]. In addition, these patients have an
acute alar slope as seen on the lateral view of the sacrum.
In this case, most of the above-mentioned features of
sacral dysmorphism appeared on the radiograph and
CT scans. A special screw fixation method at the S1 level
is required for characteristic reasons that the horizontal
screws placed across a dysmorphic sacrum will result in
iatrogenic nerve injury. In this case, understanding of this
sacral dysmorphism and correct fixation of the screw to
the narrow and oblique safe zone of the upper sacrum in-
creased the fixation force and compression of the SI joint.
Limitation of this case, a pelvic ring injury of APC type
was detected on radiography when the blood pressure de-
creased suddenly, and a pelvic sheet was applied urgently.
If a pelvic sheet or pelvic binder was administered imme-
diately before blood pressure dropped, hemodynamically
instability might not have occurred. However, Successful
stabilization of vital signs was attained by active and quick
cooperation on the extravasation of the artery on the CT
scan. We performed an appropriate treatment with a
minimally invasive surgical technique with careful pre-
operative planning for an APC-3 pelvic ring injury with
sacral dysmorphism. The treatment using separated ante-
grade rami screws fixation and anterior symphyseal plat-
ing is useful to stabilization of unstable pelvic ring injury.
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