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Preliminary results of internal fixation of symphyseal
disruption using Assiut Symphyseal Plate: a novel biplanar

plate design
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Introduction

Plate fixatio n remains the primary method of internal fixation of symphyseal fractures. Literature
shows great controversy on ideal plate design for symphyseal fixation. The aim of this study
is to evaluate reduction and fixation capabilities of Assiut Symphyseal Plate (ASP).
Patients and methods

Traumatic symphyseal injuries in 14 patients were fixed with ASP between November 2013 and
June 2016. The plate is a biplanar titanium locked plate designed in Assiut University Hospital.
Radiological and functional outcomes were assessed at 2, 6, and 12 months postoperatively.
Results

Seven patients had fracture pelvis tile type B and seven had fracture pelvis tile type C.
Satisfactory reduction was achieved (Dujardin criteria; symphyseal distance <5 mm) in
12 patients. No significant loss of reduction occurred over 1 year postoperatively. Functional
outcome (Majeed functional score) was excellent in 11 cases, good in two cases, and fair in
one case.

Conclusion

ASP can be used in the fixation of symphyseal injuries safely with good radiological and
functional outcome. Further studies are needed to compare results with conventional plates.
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Introduction

'The symphysis pubis acts as a strut to prevent collapse of
the pelvis. Symphyseal disruption may occur as a part of
either tile type B or tile type C pelvic fracture. Adequate
reduction and fixation of the symphysis pubis are crucial
for restoring stability and alignment of the pelvic ring [1].

‘There is much controversy regarding the ideal treatment
of symphysis diastasis. Most pelvic fracture surgeons
employ open reduction and internal fixation with
plates; the controversy lies in the type and number of
plates. Some authors recommend one plate superiorly
tor APC type II injuries, with two plates for more
unstable APC III type injuries [2-5]. Studies show
that the strongest construct is biplanar type fixation
with one plate superiorly and one anteriorly [6].

A major drawback of internal fixation of symphyseal
injuries is implant failure. Implant failure after
symphyseal plating reportedly occurs in 0-21% of
patients and is typically associated with recurrent
widening of the symphyseal distance [7,8].

This study evaluates the use of a novel locked plate,
Assiut  Symphyseal Plate (ASP), for fixation of

symphyseal diastasis in type B and type C pelvic
fractures. ASP is a biplanar titanium-based plate
designed in Assiut University Hospital with options
for superior and anterior screw insertion. The plate is
designed to allow maximal compression with dynamic
compression (DC) screws together with stable fixation
with locking screws.

The aim of this study was to analyze the radiological
and functional outcome of fixation of symphyseal

disruptions using the newly designed ASP.

Patients and methods

From November 2013 to June 2016, 14 patients with
symphyseal disruptions were treated by a locked
symphyseal plate, Assiut Symphyseal Plate (ASP)’,in a

prospective consecutive series. They were operated upon
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in the trauma unit in Assiut University Hospital. The
study was approved by the medical ethics committee of
Assiut University (IRB00008682). The study included
cases with rotationally unstable pelvis fractures in the
form of symphyseal disruption * vertical instability.
'The study was performed on skeletally mature patients,
physiologically stable at the time of surgery with no
evidence of severe anterior soft tissue injuries. Patients
with obstetric symphyseal disruption, unfit patients,
severe soft tissue injury including Morel-Lavallee
lesion and those with immature skeleton were excluded.

ASP (ORTHOMED®, Giza, Egypt) is a large set,
biplanar, titanium plate which consists of two parts:
precontoured horizontal part, which has six holes (two
central combi-holes and four lateral locked holes),
and a vertical buttress part, which has two nonlocked

holes (Fig. 1).

Initial resuscitation was performed according to
ATLS protocols. Each patient had initial injury
radiographs [standard three views of the pelvis:
anteroposterior (AP), inlet, and outlet] as well as
computed tomographic scanning. The decision to
operate was based on radiographic and clinical evidence
according to standard protocols. Surgery consisted of
eitheranteriorsymphyseal platingalone orin combination
with posterior fixation when required. Posterior fixation
in the form of 7.3 mm cannulated sacroiliac screws was
used in five cases with sacral fractures and/or sacroiliac
joint dislocations whereas open reduction and internal
fixation of iliac wing fracture was needed in one case.

Classic Pfannenstiel approach was used for all cases.
The diastasis is reduced using a large reduction clamp.
The clamp tines can be seated on the pubic tubercles,
or in the obturator foramina. Once reduced, alignment
is verified on both inlet and outlet radiographs, and
then screws are inserted in the median combi-holes
in the compression mode. At this moment, maximum
compression is probably achieved. Compression
is then maintained by insertion of lateral locked
screws. In the presence of AP displacement, anterior
screws are inserted to help in reduction of sagittal
displacement (Fig. 2a—f). Patients were instructed to

Figure 1

Inlet and exit views of Assiut Symphyseal Plate.

start weight bearing 2 months after surgery. Patient’s
age, sex, mode of trauma, and associated injuries
were recorded. Symphyseal distance was measured
preoperatively, immediately after surgery, and 6 months
later. Dujardin’s criteria for evaluation of symphyseal
reduction were used, where up to 5 mm is considered
a satisfactory reduction [9]. At 6 months of follow-up,
functional outcome was evaluated using the Majeed
functional outcome which is a pelvic injury-specific
assessment divided into seven items such as pain, work,
sitting, sexual intercourse, standing, gait unaided, and
walking distance, with a total score range of 0-100 in
the order of decreasing disability [10].

Data entry was done using the MS Excel 2007
(Microsoft Redmond, Washington, United States).
Statistical analysis was done using the IBM SPSS
program, version 27. Numerical data were presented
as median and mean + SD, whereas qualitative ones
represented as numbers and percentages. y>-test was
used to compare between categorical variables, whereas
t-test was used to compare between continuous
variables. A two-tailed P value less than 0.05 was
considered statistically significant.

Results

Of the 14 cases included in the study, 11 (78.5%) cases
were males, whereas three (21.4%) cases were females.
Age ranged between 21 and 62 years, with a mean age
0f 32.9 + 11.8 years. High-energy trauma was the cause
in all cases as expected from the violent nature of pelvic

fractures (Table 1).

The time between date of trauma and time of
surgery ranged from 2 to 21 days, with a mean time
of 831 + 5 days. Reduction was evaluated by the
criteria given by Dujardin and colleagues, which
define rotational displacement as the gap in the pubic
symphysis. Symphyseal diastasis of up to 5 mm is
satisfactory, whereas more than 5 mm is unsatisfactory.
Satisfactory reduction was achieved in 12 cases, whereas
reduction was considered unsatisfactory in two cases
(Figs. 3a—f and 4a—f). The distance between the pubic
bones at the symphysis is measured immediately
postoperatively and 6 months later to detect any
subsequent loss of reduction. There was no significant loss
of reduction (Table 2). Implant failure did not occur in
any case in our series. However, asymptomatic loosening
of a nonlocked screw occurred in one case, which was
not associated with loss of reduction (Fig. 5a—f).

Follow-up in our series ranged from 6 to 12 months,
with an average of 9.14 = 1.30. Functional outcome
was evaluated using the Majeed functional outcome.
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(a) Pfannenstiel incision. (b) Insertion of locking screws. (c) Radiologic appearance during insertion of locking screws. (d) After full fixation is
achieved. (e) Postoperative inlet view. (f) Postoperative exit view.

Table 1 Demographic data

Patient No. Sex Age  Mechanism of injury Type of fracture Associated injuries Symphyseal
(years) (tile) diastasis (cm)
1 Female 26 Motor car accident B - 2.70
2 Female 43 Motor car accident B Fractured tibia and fibula 2.90
3 Male 30 Motor car accident C - 3.00
4 Male 23 Fall from height B Fractured femur and spine 3.50
5 Male 42 Motor car accident C - 2.70
6 Male 21 Motor car accident B Fractured distal radius, extradural hemorrhage, 3.00
and fractured maxilla

7 Male 32 Motor bike accident B Fractured tibial plateau 3.00
8 Male 35 Motor car accident B Fractured femur 2.60
9 Male 45 Motor bike accident B Fractured ribs 3.50
10 Male 22 Motor car accident C Fractured humerus and scapula 2.60
11 Male 20 Motor bike accident C - 2.50
12 Male 26 Wall collapse C - 2.50
13 Male 62 Motor car accident C - 2.80
14 Female 34 Motor car accident C - 2.90
Table 2 Preop./Postop. symphyseal distance There were 11 patients working before surgery, with
Cases Symphyseal Immediate Follow-up (m)  nine (81.8%) patients reporting excellent functional

diastasis (cm) postoperative (om) outcome, one (9.1%) reporting good result d
Case no. 1 2.70 0.50 0.50 ) -+70) teporting g wit, an
Case no. 2 2.90 0.60 0.60 one (9.1%) reporting fair outcome. There were three
Case no. 3 3.00 0.30 0.30 nonworking patients, with two (66.7%) patients having
Case no. 4 3.50 0.50 0.50 excellent result and one (3.3%) patient having good
Case no. 5 2.70 0.50 0.50 result.
Case no. 6 3.00 0.40 0.40
Case no. 7 3.00 0.40 0.40
Case no. 8 2.60 0.80 0.90
Case no. 9 3.50 0.30 0.30 Discussion
gzz: :Z: :(1) 2:23 g:ig g:ig 'The pelvis is subjected to great forces during standing,
Case no. 12 050 0.40 0.40 sitting, and walking. Failure of implants, symptomatic
Case no. 13 .80 0.40 0.40 or not, represents a common problem that is probably
Case no. 14 2.90 0.30 0.30 underestimated. Anatomical reduction of pelvic
Mean+SD 2.8+0.31 0.45:0.14 0.46+0.15 fractures should be the goal whenever possible to

P value=0.984, not significant.

avoid the complications of chronic pelvic pain,
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Figure 3

(a) Preoperative inlet view. (b) Preoperative exit view. (c) Postoperative inlet view. (d) Postoperative exit. (€) 8-month postoperative inlet view

(f) 8-month postoperative exit view.

Figure 4

(a) Preoperative inlet view. (b) Preoperative exit view. (c) Postoperative inlet view. (d) Postoperative exit view. (e) 10-month Postoperative inlet

view. (f) 10-month Postoperative exit view.

gait abnormalities, and difficulties in sitting, which
adversely affects the patient’s quality of life.

In our study, we used a new locked biplanar plate,
‘Assiut Symphyseal Plate (ASP), for fixation of
symphyseal injuries in 14 cases of pelvis fractures.
Fixation was supplemented with iliosacral screws
according to the degree of displacement of the
posterior injury. The cases include 11 males and three
temales, with age range between 21 and 62 years. Seven
cases had only rotational instability whereas the other
seven cases had both vertical and rotational instability.
The ‘Assiut Symphyseal Plate (ASP)’ developed at our
institution is a titanium plate composed of two parts:
the horizontal part is anatomically precontoured and
contains six holes that are distributed as two median
combi-holes and four lateral locked holes. Hamada

et al. [11] published a retrospective analysis on 11 cases
of symphyseal disruptions fixed by locked plates. They
recommended the use of locked plates across the pubic
symphysis to be safe with low complication rates
despite early weight bearing.

Pizanis ez al. [12] found that best results regarding
compression and increased contact area can be achieved
by anatomically contoured plates with combined
DC and locking screw capabilities. The combi-holes
allow achieving maximal compression with the use
of DC screws and this compression is then secured
with the use of locked screws. Sagi ez a/. [13] found
that the two-hole symphyseal plating technique had
a higher implant failure rate and, more importantly,
a significantly higher rate of pelvic malunion. They

recommended multihole plating of unstable pubic



Figure 5

Assiut symphyseal plate Farouk et al. 181

(a) Preoperative inlet view. (b) Preoperative exit view. (c) Postoperative inlet view. (d) Postoperative exit. (e) 8-month Postoperative inlet

view (f) 8-month Postoperative exit view showing screw loosening.

symphyseal disruptions. The vertical part should
act as anterior buttress, which allows correction of
AP displacement. It has two holes, which can be
used to help reduction before definitive fixation is
completed. The fixed relationship between the vertical
and horizontal parts aims to optimize rotation of the
hemipelvis in the sagittal plane. The design of the ASP
tulfills all the recommendations of the previous reports.
It is biplanar and anatomically shaped, with multiple
holes that allow both compression and screws locking,
and the fixed relationship between the vertical and
horizontal parts serves for better rotational alignment.

In our study, symphyseal distance of 5 mm or less could
be achieved in 12 (85.7%) cases, which is considered
satisfactory reduction by Dujardin and colleagues. The
primary reduction achieved was maintained throughout
6—12 months of follow-up in all but two cases. The
functional outcome assessed according to Majeed
functional score was excellent in 11 (78.5%) cases, good
in two cases, and fair in one case, with an average score
of 87.0. Collinge ez al. [14] reported failure to maintain
the initial postoperative symphyseal distance of 4.9 mm
achieved in patients treated with conventional plates.
They detected an increase in symphyseal distance over
time to reach an average of 8.4 mm. Bosch e a/. [15]
measured the Majeed functional score in 37 patients
who underwent symphyseal fixation by conventional
stainless steel DC plates and found an average score
of 79.0. Suzuki ez al. [16] reported an average Majeed
functional score of 79.9 in 57 patients with unstable
fracture pelvis fixed by conventional plates.

Implant failure did not occur at any case in our series.
However, asymptomatic loosening of nonlocked screw
occurred in one case without loss of reduction or
increase in symphyseal distance. This may be avoided

by changing the dynamic screws to locked screws after
fixation is complete. Premature failure of symphyseal
plates is not uncommon. Eastman ez a/. [17] described
failure as early as 29 days postoperatively. Although
this may not necessarily need revision surgery, careful
patient education is important.

We found that fixation of symphyseal disruptions
with ‘Assiut Symphyseal Plate’ gives good results
with satisfactory reduction and excellent functional
outcome. The plate is a reliable reduction tool, and it
produced low failure rates.

The limitation of this study is the small number of
patients and the lack of a control group. However, as a
first report of the newly designed ASP, the number is
adequate, and the very good results achieved will be the
stimulus for a bigger prospective controlled trial.

The plate design itself may undergo some future
modifications because of the anatomical variation
of the pelvis in the population. Replacement of the
unidirectional locked screws by multidirectional
locked screws should improve plate fitting and allow
better purchase for the screws. Although we used
screws in the vertical part in some cases to reduce
AP displacement, they did not achieve the desired
grip so we had to remove them eventually. We believe
that modification of this part to have combi-holes
may be more advantageous. The combi-holes would
allow additional compression that can be secured with
locking screws.

Another issue for future investigation is whether
anterior fixation with locked biplanar symphyseal plate
should be supplemented with posterior fixation or not
and the type of posterior fixation needed.
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