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Abstract )

Introduction: Fractures and injuries to the pelvic ring account for 2-8% of all fractures, but in the presence of polytrauma it amounts
to 20-25% of cases.

The patient with pelvic trauma and pelvic instability requires multidisciplinary treatment, consisting of orthopedic surgeons, general

surgeons, emergency physician, and interventional radiologists.

The aim of this work is to describe the technical steps of trans-symphysial fixation of the pubic symphysis, to avoid complications of

the procedure and reduce the incidence of fixation failures.
Surgical Technique: We describe de Surgical Technique for pubic symphysis diastasis with two screws.

Discussion: In pelvic trauma, many treatments have been reported on restoration of the anatomy of pubic symphysis, the appropri-

ate strategy remains controversial.

At our institution, we recommend percutaneous trans symphyseal fixation surgery in cases of Young and Burgess grade II and III
instability, given the mechanical and hemodynamic instability they generate. This is associated with posterior sacroiliac instabillity,

to obtain fixation of the posterior ring, also with percutaneous technique and by means of a 6.5 mm iliosacral screw.

Conclusion: Fixation of symphysis with a crossed screw, between both pubic bones, is usually sufficient to stabilize the unstable

pelvis

Keywords: Young and Burgess grade II and III; hemodynamic instability; Symphysis diastasis; Trans-symphysial fixation, pubic

symphysis
J

. Pelvic injuries occur when an excessive force is applied to the hu-
Introduction

Fractures and injuries to the pelvic ring account for 2-8% of all frac- man body, and for this reason other extrapelvic injuries are often

. . o
tures, but in the presence of polytrauma it amounts to 20-25% of added to polytrauma, which can usually cause bleeding (chest 15%,

i - i 0, 0, 1 -
cases. [1, 2] intra-abdominal 32%, long bones 40%) and compromise the hemo

dynamic status of the patient. [3]
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Wang et al. have published, in a study of 1566 patients with pel-
vic trauma, that the total mortality rate was 9.96% and 74% of the
patients died in the first 24 hours, secondary to massive bleeding.
[4] In patients with associated pelvic fracture and hemodynamic
instability, a mortality of 40% has been reported. [5]

The patient with pelvic trauma and pelvic instability requires mul-
tidisciplinary treatment, consisting of orthopedic surgeons, general
surgeons, emergency physician, and interventional radiologists.
This comprehensive treatment and in a single treatment institu-
tion, optimizes the result for the control of the patient’s bleeding.
[6-9]

The orthopedic surgeon who belongs to the multidisciplinary treat-
ment team must acquire the necessary skills to be able to perform
pelvic fixation procedures quickly and effectively to reduce the risk
of death of the polytraumatized patient.

Pubic trans-symphysial fixation is complex to perform and requires
multiple tips to carry it out efficiently, due to this, this paper de-
scribes the indications for the procedure, patient selection and
surgical technique to achieve adequate bone fixation of the pubis

symphysis.

Once hemodynamic stabilization has been achieved, the treatment
performed at our institution for Anterior Posterior Compression
(APC) injuries with an opening greater than 2.5 cm is percutaneous
fixation of the sacroiliac joint in supine position and anterior clo-
sure of the pelvic ring. It is carried out, by performing a pubic trans-

symphysial fixation, by means of one or two percutaneous screws.

The aim of this work is to describe the technical steps of trans-sym-
physial fixation of the pubic symphysis, to avoid complications of

the procedure and reduce the incidence of fixation failures.

Surgical Technique

Selection of the patient to treat: Young and Burgess grade II and
[1I Figure 1

Contraindication: Obese patient. Osteoporosis of the pubis

Corridors Description

First Corridor: The entry point is at the pubic tubercle. The direc-
tion is from superior to inferior, lateral to medial with angulation of
25 to 35 degree with respect de pubic bone. The exit orifice is in the

contralateral pubis, on the inner edge of the obturator foramen, but

the cortex should not go through more than 2 mm to avoid neuro-
vascular damage. The diameter of the screw must be determined

by the anteroposterior width of the pubic bone.

Figure 1: Young and Burgess APC grade II (left column)
and APC grade Il (right column).

Second corridor: The entry point of the corridor is 1,5 cm below
the pubic tubercle and two centimeters lateral to the pubic sym-
physis. The direction of the corridor is from lateral to medial with
a slight inclination from anterior to posterior, toward the contralat-
eral pubis This corridor does not have an exit hole since the tip of
the screw ends up in the body of the contralateral pubis. The diam-

eter of the screw is 4mm and the length is approximately 45mm.

Patient position: Patient must be placed in the radiolucent surgical
table in supine position on a pad 5 centimeters high, giving hip ex-
tension to allow the correct instrument position. Urinary catheter

must be placed so the bladder is empty an avoid injuries to it.

Radiological control of the reduction of the pubic symphysis:
The pubic symphysis joint must be clearly observed through the C-

arm, in AP position, inlet and outlet view, to visualize the reduction
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of the symphysis joint. Must check that all views before starting the

surgery.

Reduction of pelvic displacement: To complete the reduction of
the diastasis, must done external manual pressure of both iliac
bones. If the reduction in the C-Arm is confirmed in the three posi-
tions mentioned above, we proceed to percutaneous fixation using

the cross screw.

If the desired reduction is not achieved, two Schanz screws are
placed intramedullary in both iliac crests, the anterior in the proxi-
mal third of the iliac crest and the posterior in the posterior third of
the iliac crest. This location of the Schanz, facilitates the reduction
of the pubic symphysis in the three planes of space, by compressing
the iliac crests with those nails as a joystick, making sure the exact
reduction at pubic junction, by checking the bilateral symmetry of
the hemipelvis at superficial and deep pelvic ring. The posterior
sacroiliac joint is closed by percutaneous screws using 6,5mm can-

ulated screw either 16 or 32.

First corridor Screw

At this point in the surgical technique, we must perform the first
damage control maneuver, which consists of manually detecting the
external inguinal ring, to avoid inadvertent injury by the surgeon

when the first k-wire is placed. Figure 2

The index finger is inserted through the scrotal sac up to find the in-
guinal ring, which is an anatomical structure in the anterior wall of
the abdomen that houses the ilioinguinal nerve, the genital branch
of the Genito femoral nerve, and the spermatic cord (in the male) or

the round ligament (in the female).

Placing the K-wire

Once the inguinal ring entry point is identified, the K-wire entry
point is medial to the pubic tubercle, the procedure must be done
under fluoroscopy in the three views. The outlet view gives the ex-
act frontal orientation in the pubic body, the direction of the nail
inside the body of the pubic bone. The inlet view allows us to ob-
serve the anterior and posterior cortex of the symphysis and avoid

damaging the urinary bladder. Figure 3

Skin incision
Once the entry point for the placement of the K-wire is located, a 1.5
cm incision is made at said anatomical point, to avoid skin damage

in the placement of the fixation screw.

Figure 2: K-wire is placed to avoid inadvertent intrapelvic injury by

the surgeon.

Figure 3: Inlet view to identify anterior and posterior aspects of

symphysis and avoid damaging the urinary bladder. A, Entry point
on pelvic bone model. B, Drilling first corridor. C, Screw position on

inlet view.
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Kirschner Pin Placement

A 3.2mm guidewire is inserted angled at 25 degrees from superior
to inferior at pubic tubercule and pointing to the inferior end of the
contralateral pubis. Percutaneous drilling is continued under con-
stant fluoroscopy control. At the exit point, once the canal has been
prepared, we prefer to use a 4.5mm cannulated cortical screw or a
4 mm cannulated cancellous bone screw, our preference is to use a

single screw. Figure 4

Figure 4: Outlet view to determine top to bottom direction on

symphysis. A, Entry point on pelvic bone model. B, Drilling first

corridor. C, Screw position on outlet view.

It is very important to avoid repeated drilling so as not to damage
the spongy pubic bone that allows screw fixation and can create a
large hematoma in a closed space which ends up in the scrotum sac

as has been seen in a few patients.

The placement of the second screw in the pubis is controversial,

due to the following reasons.

1. The pubis is a small anatomical structure, especially in wom-
en, and the first screw placed in the first corridor often makes
it difficult to access the second corridor.

2.  Anatomically, in males, the inguinal canal contains the sper-
matic cord, which includes the vas deferens, the testicular ar-
tery, and the genital branch of the genitofemoral nerve, from
the pelvic cavity to the scrotum; in females, the inguinal canal
transmits the round ligament of the uterus and the ilioinguinal
nerve to the labia majora. These structures are in danger with
this technique. [10]

3. The distal exit of the screw, is risky in the obturator foramen
with the possibility of damage to the obturator canal and the
obturator’s neurovascular bundle (where the vein, artery and

obturator nerve are located)

The listed problems can be solved doing a preoperative planning
to see the feasibility of placing the second screw. When the second
screw is introduced, it must reach the distal cortex, without going
through it. Figure 5 Requires a preoperative CT scan to assess pos-
sible space for the second corridor. When choosing the site of in-
troduction, the situation of the spermatic cord or round ligament
must be verified with the ultrasound, to avoid damage to the ana-
tomical structures. The placement of the screw should preferably
be carried out by three-dimensional navigation, to pass through
the second corridor without problems and do not cross the second
bone cortex. Figure 6 Finally, when the second screw is inserted,
the obturator canal must be controlled with the ultrasound to avoid

injury the obturator neurovascular bundle.

Discussion

In pelvic trauma, pubic symphysis diastasis is typically associated
with a high-energy mechanism of injury. [11] Although many treat-
ments have been reported on restoration of the anatomy of pubic

symphysis, the appropriate strategy remains controversial. [12]

Pubic symphysis diastasis is often a result of anterior-posterior
compression injury based on the Young and Burgess Classifica-
tion system. The injuries are classified into three types, i.e., APC-I
(slight widening of pubic symphysis or anterior sacroiliac joint, or
both); APC-II (widened anterior sacroiliac joint >2.5 cm, disrupted
anterior sacroiliac, Sacro tuberous, and sacrospinous ligaments,
intact posterior sacroiliac ligaments); and APC-III (complete sacro-
iliac joint disruption with lateral displacement, disrupted anterior
sacroiliac, sacrotuberous, and disrupted posterior sacroiliac liga-
ments). [13, 14]
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Figure 5: Second corridor A, Entry point on pelvic bone model.
B, Outlet view and C, Inlet view. Drill and screw must avoid going

through distal cortex.

Antero-posterior compression injuries type Il and III are rotation-
ally unstable and combined (rotational and vertical instability)
respectively. Open reduction and internal fixation using plate and
screw system has been widely accepted as the standard treatment.
[15, 16]

However, the technique needs extensive exposure of the pubic sym-
physis, resulting in more complications, such as blood loss, neural
and vascular injuries, wound problems, and heterotopic bone for-
mation. [17]

At our institution, we recommend percutaneous trans symphyseal
fixation surgery in cases of Young and Burgess grade II and III in-
stability, given the mechanical and hemodynamic instability they
generate. This is associated with posterior sacroiliac fixation, to
obtain fixation of the posterior ring, also with percutaneous tech-

nique and by means of a 6.5 mm iliosacral screw.

Figure 6: A, Outlet and B, inlet view, screw placed on second cor-

ridor. C and D, Outlet and Inlet views of cross crews placed on both

corridors.

The polytraumatized pelvic patient requires comprehensive treat-
ment, performed by a multidisciplinary team of specialists, because
hemodynamic instability at the time of admission or in its early
evolution, can lead to patient death. [18-20]

It has been reported that the mortality in pelvic polytraumatized
patients, who present hemodynamic instability, reaches 30 or 40%
of them. [21]
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Management of hemodynamic instability is carried out according to
the guidelines proposed by the American College of Surgeons Ad-
vanced Trauma Life Support (ATLS). [22]

The ATLS guidelines recommend using a sheet, or a pelvic binder
applied at the level of the greater trochanters of the femur to pro-
duce sufficient temporary fixation for the unstable pelvis to control

intrapelvic bleeding, especially in prehospital phase. [22]

In our Trauma center, we perform the placement of the C-clamp, in
order to stabilize the pelvis in the anterior and posterior plane. [23,
24]

The use of the C-clamp leads to the closure of the bleeding surfaces
caused by the pelvic trauma, allowing of clot maturation and hemo-
dynamic control of the patient. The structure of the C-clamp allows
to subsequently carry out all the necessary abdominal, vascular, pul-

monary and bone fixation surgeries in the patient. [24-27]

In cases of an hemodynamically unstable patient with blunt pelvic
trauma, associated with a mechanically unstable pelvis, and who
does not respond to initial fluid resuscitation, the use of the C clamp
is useful for hemodynamic stabilization of the trauma patient since

it generates compression of the posterior sacroiliac joint. [28-30]

This device allows an intensified visualization of the sacroiliac joint
and symphysis pubis and facilitates percutaneous stabilization of
both joints, thus achieving definitive mechanical stability of the pel-
vis. [31] The sacroiliac joint is first stabilized percutaneously with

the patient in the supine position.

Percutaneous stabilization of the pubic symphysis is carried out

consecutively once the sacroiliac joint has been reduced and fixed.

Mu et al. reported that good pelvic ring stability is achieved when
pubic diastasis is treated percutaneously with one or two screws.
(32]

Cano et al,, published a study on intact cadaveric, with the pubic
symphysis fixed with plates and screws and trans-pubian screws
(cross screws) subjected to an axial load of 300 N and demonstrated
that in vitro the cannulated screws had the ability to resist rotation-
al forces. [33] The authors also showed that before an axial load of
600N, the displacement of the cannulated screw was 0.643 mm and
the plate was 0.408 mm and therefore that both fixing systems were
efficient to support the load. [33] When the stress analysis was eval-

uated, it showed that the maximum stress of the cross-pubis screw

was 30.92 MPa, while the plate amounts to 1846 MPa. This de-
crease in biomechanical stress presented by the cross screw is be-
cause the trans symphysial screw is an intramedullary osteosyn-
thesis. [33] The trans symphysial pubic screw is as efficient as the
plate to support the axial load, and has less biomechanical stress, it
also has a shorter surgical time, with less blood loss and skin com-

plications, due to this it is our choice of treatment. [32, 34]

In addition, Yu et al. have shown that both the plate and the trans-
pubian screw are efficient for the reduction of the pubic symphysis
and with the same functional result, without significant differences

in implant failure and revision surgeries. [35]

Giannoudis et al. published postoperative complications with the
use of an osteosynthesis plate for pubic diastasis, those are supra-

pubic pain, neurogenic impotence, and dyspareunia. [36]

Implant failure is common in pubic diastasis plating and varies in
different studies from 28 to 75% of patients. The revision rate of
these loosenings is very low and varies from 0.7 to 3.6% of the

cases with loosening of the implant. [11, 37-39]

A study published this year by Tseng et al. shows that the male sex
is the only cause that is positively correlated with implant failure.
It is probably due to the differences in physical activities between
both sexes. [40] The pubic symphysis joint has little movement un-
der the usual physiological loads, being a 2-mm shift and 1-degree

rotation in adults. [41]

Cavalcanti Kufdmaul et al. published that symphyseal plating as
a rigid osteosynthesis and prevents normal mobility symphyseal
joint. [42]

The use of a single crossed screw between both pubis, provided
antirotating and antishearing forces, allowing minimal joint move-
ment. [43]

The placement of the second screw in the second corridor is con-
troversial and should preferably be performed with the use of a
three-dimensional browser along with the use of an ultrasound to

avoid injury to the anatomical elements of the region. [43-45]

Conclusion
Hemodynamic and mechanical stabilization of the pelvis is essen-

tial for the treatment of pelvic trauma and can improve patient
survival, especially in the first hours of trauma. Percutaneous sta-

bilization of the posterior sacroiliac joint with one or two screws
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and the pubic symphysis with a crossed screw is usually sufficient

reconstruction to achieve pelvic stability.
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