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Anterior approach for acetabular fracture fixation using
locally designed plates
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Abstract:

Objectives: The objective of this study was to evaluate the outcome of anterior acetabular
fractures fixation with locally designed acetabular plate through anterior approach.

Setting: The study was carried out at the Department of Orthopaedics and Spine Surgery,
Hayatabad Medical Complex, Peshawar.

Study design: Descriptive case series

Material and Methods: A consecutive series of patients with acetabular fractures treated us-
ing anterior approach and locally designed anatomical plates were included in the study. The
fracture pattern, approach used, intra-operative and post-operative complications, quality of
reduction and early post-operative outcome (6 months) were recorded. The study period was
from January 2017 to July 2022.

Results: There were 22 patients in this study, 17 were male and 5 were female. Average age

at the time of injury was 34 years and ranged from 22-72 years. Among these 18-patients got
admitted via accident and emergency and only 4-patients presented to our out-patient depart-
ment. Commonest mechanism of injury was reported to be high energy trauma 19(86.3%).
Road traffic accident (RTA) was the commonest mode of injury i.e. 16(72.7%). According

to the Letournel classification, two fracture types were most common i.e. associated both
column fracture 9(40.9%) and anterior column posterior hemi transverse 7(31.8%). Others
were transverse fractures anterior column and anterior wall. Quadrilateral plate involvement
was in 85% of patients. 18-patients were fixed via ilioinguinal approach while 3 patients were
fixed through modified Stoppa approach. Overall anatomical reduction was seen in 75% of pa-
tients radio graphically. Associated both column fractures had lower incidence of anatomical
reduction. At 6-months follow up 65% patients were symptom free. 60% patients had excellent
radiological outcome.

Conclusions: Acetabular fractures are complex injuries. Anterior column and associated both
column fractures are usually fixed via anterior approach. Use of specially designed spring plate
is useful in holding the quadrilateral plate in reduced form and results in satisfactory outcome.
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Introduction: of acetabular fractures result from high energy

The acetabulum is a cup shaped depression on  trauma like in road traffic accidents and around
the outer surface of the hip bone and it makes a
ball and socket joint with the head of the femur.

Acetabular fractures occur when the head of fe-

10.7% result from fall from a significant height.>*
Acetabulum fracture present more often in mul-
tiple trauma patient and are considered as seri-
mur is pushed in to the pelvis by alateral blow to  ous injury.® Patients present to emergency de-
the hip or by an anterior blow to the flexed knee

with hip in flexion and abduction.! About 80%

partment with history of pain or a hip deformity,
usually with other associated injuries such as
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hip dislocation, femoral neck fracture or sciatic
nerve palsy and injury to other bones too. They
can also present with trauma to the surrounding
structures like peri-pelvic soft tissues, extremity
fractures, trauma to major abdominal viscera
and chest injuries.*

Pelvic insults can vary ranging from minor lacer-
ations to major debilitating complex acetabular
fractures.* Different factors are associated with
mortality and morbidity of patient including
mechanism and the energy of initial insult, age,
male gender, cardiac diseases, dementia, institu-
tionalization and rehabilitation, that should be
carried out after hip trauma and plays a signifi-
cant role in patient recovery.>””

In general, operative treatment of an acetabular
fracture should not be performed as an emer-
gency except when it is a part of open fracture
management or is performed for a fracture asso-
ciated with an irreducible dislocation of the hip.
In such cases, the top priority would be resusci-
tation based on Advanced Trauma Life Support
(ATLS) protocols.®

The patient after resuscitation undergoes a de-
tailed clinical and radiological study, including
CT pelvis with 3D reconstruction. The fractures
are classified according to the Letournel and Ju-
det classification. The treatment of acetabular
fracture depends on the classification and dis-
placement of fragments, patient’s general health,
his age and the expertise available at the centre.
These are complex injuries and surgery is tech-
nically demanding and needs advanced training.
There is steep learning curve. More complex in-
juries need to be referred to specialized centers.
Undisplaced or minimally displaced fractures
can be treated conservatively with bed rest and
traction for 6-8 weeks and gradual mobilization
with support. The posterior wall fractures which
are more common can be fixed through Kocher
Langeback approach. Transverse fractures, an-
terior, posterior and both column fractures are
difficult to treat and need more extensive ap-
proach and technical expertise. Anterior col-
umn and transverse fractures and both column
associated injuries are dealt by ilioinguinal or
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modified Stoppa approaches which sometimes
need general surgeons help especially when the

surgeon is beginner.”'!%21303!

Multiple surgical
approaches and implantations have been invent-
ed and modified for the treatment of acetabular
fractures.'>'*1¢ In 1960s, Letournel described
the standardized surgical treatment strategies,
approaches and algorithms, which have greatly
contributed to the management of acetabular

fractures.!

There is increasing trend to use
minimally invasive methods to reduce blood
loss, shorten hospital stay and reduce other
complications. 34

Superior and medial displacement of fragments
occurs due to injury to both anterior and posteri-
or columns. Sometimes it is not possible to clas-
sify them easily. The anterior column fragment
is displaced superiorly and posterior column
medially and the quadrilateral surface is also dis-
placed medially. This two directional displace-
ment makes treatment of these fractures difficult
and proximity to the neuro-vascular structure
also becomes a challenge.’®*”*° Therefore, the
use of best surgical approach and reduction and
fixation methods is very important for achiev-
ing satisfactory results. There are various plates
which are used to fix the anterior column and
the quadrilateral plate which is usually displaced
medially by the femoral head. With fixation of
plate over the pelvic brim the quadrilateral plate
and posterior column remains displaced unless
it is also fixed with another plate or a small plate
is used as a spring plate under the brim plate. But
this construction is not stable."%%3*37
Considering the initial difficulty in maintaining
reduction we devised our own local plate (pic1).
It’s basically a medial extension on the concave
side of the curved small fragment reconstruc-
tion plate which can be bent at 95° degree, and
holds the quadrilateral plate. We are presenting
our early results using this plate for associated
both column and anterior column and posterior
hemi-transverse fractures with displaced quadri-
lateral surface.

Material and Methods:
This study is a case series for which data was
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Figure 3a: Associated both column

fracture
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plate

Figure 3b: Fixation through anterior
approach

collected from the Department of Orthopedics
and Spine Surgery, Hayatabad Medical Com-
plex, Peshawar. Patients who met the inclusion
criteria from January 2017 to July 2022 were se-
lected. The inclusion criteria consisted of adult
patients with traumatic acetabular fracture, who
underwent acetabular fixation via anterior ap-
proach using locally designed acetabular plate.
The exclusion criteria included pediatric patient
with traumatic acetabular fracture, pathologic
acetabulum fracture, peri-prosthetic acetabu-
lum fracture and patients who were previously
operated on the same hip joint. The patients
were assessed and resuscitated, the demograph-
ic features noted, mechanism and severity of in-
jury were recorded, and radiological evaluation
including CT-scans were done and fractures
classified according to Judet and Letournel clas-
sification system. The operative details were re-

corded including surgical approach and fracture

Figure 2a: Displaced quadrilateral
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Figure 2b: Fixation with anterior ac-

etabular plate
fixation.

All patients were admitted under the care of
consultant Orthopedic Surgeon and were oper-
ated on a dedicated list. Data was analyzed using
SPSS version 22. Cross tabulations were made
and recorded where required. The patients were
followed at 2-weeks, 6-weeks and then every
3-months. Any per operative complication and
post-operative events were recorded in a data
base. The quality of reduction were assessed
with Judet views and graded according to Matta
scoring system. The patients were followed at
2-weeks, 6-weeks, 3-months and 6-months for
functional outcome.

Results:

There were 22-patients in this study, 17 were
male and S were female. Average age at the time
of injury was 34-years and ranged from 22-72
years. Among these 18-patients got admitted via
Accident and Emergency and only 4-patients
presented to our out-patient department. Aver-
age Injury Severity Score at the time of injury was
calculated to be 12.8. Commonest mechanism
of injury was reported to be high energy trauma
19(86.3%). Road traffic accident was the com-
monest mode of injury i.e. 16(72.7%). Accord-
ing to the Letournel classification, two fracture
types were most common i.e. associated both
column fractures 9(40.9%) and anterior column
posterior hemi transverse fractures 7(31.8%).
Quadrilateral plate involvement was in 85% of
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Table 1: Demographic data of patients N=22

Characteristics Number of patients %
Age Average 34 (range 21-72)
Sex
Male 17 (77.2%)
Female 5(22.7%)
Follow up 6-months
Surgical approach
Ilio inguinal 19 (86.3%)
Modified Stoppa 3(13.6%)
Mechanism of injury
Motor vehicle accidents 16 (72.7%)
Fall from height 3(13.6%)
Others 3(13.6%)
With other multiple fractures 10 (45.4%)

Table 2: Classification of fractures and quality of reduction

Number Anatomical
Type of fracture of patients reduction P value
Associated both column 9 5(55.5%) 0.00
Anterior column and posterior Hemitranverse 7 6(85.7%) 0.00
Transverse 3 2(66.6%) 0.057
Anterior column and wall 3 3(100%) NA
Overall 22 16 (72.7%)  0.00
If p-value is less than 0.0S than it is statistically significant.
Outcome at 6 months
B excelent
= good
! poor

Figure 4: Outcome at 6 months

patients. 19-patients were fixed via ilioinguinal
approach while 3-patients were fixed through
modified Stoppa approach. Overall anatomical
reduction was seen in 16(72.7%) of patients on
plain radiograph. Associated both column frac-

tures had lower incidence of anatomical reduc-
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tion. There were no major intra operative com-
plications. At 6-months follow up 15(68.1%)
patients were symptom free. 17(78%) patients
had good excellent radiological outcome at 6
months. 2-patients among those with poor re-
duction have symptoms of pain and limitation
of movements and radiological joint space nar-

rowing.

Discussion:

Acetabular fractures are serious Orthopedic in-
juries and they can prove to be a complex surgi-
cal issue. In our study the most common cause
for acetabular fracture was the road traffic acci-
dent (RTA). 72.7% cases were accounted due
to RTA. The rest were injured due to history of
fall from height and other causes. This trend is
similar to other previous studies on acetabular
fractures"®'”?3, Complex fracture like associated
both column, transverse and anterior column
and posterior hemi-transverse fractures are dif-
ficult to treat. These fractures were treated with
anterior approach through ilioinguinal route or
modified Stoppa approach.">'> Use of various
reduction methods and use of screws and plates
has evolved over the years. The most common
method was to reduce the fracture directly and
apply plate over the pelvic brim. 3.5 reconstruc-
tion plate contoured per operatively was use to
fix these fractures. Minimally invasive per coe-
taneous techniques and use of pre contoured
anatomical plates are gaining popularity due to
less surgical trauma and less complications.®>'S
Superomedially displaced acetabular fractures
are generally caused by the medial impact of the
femoral head into the quadrilateral plate and
superior dome, which displaces the anterior
column superiorly and the posterior column
including the quadrilateral plate medially. The
appropriate approach and reduction method is
of paramount importance for achieving satisfac-
tory results in these two-directionally displaced
fractures. In the past, these fractures were fixed
mainly with reconstruction plates through the il-
ioinguinal or combined. Intra operative reshap-
ing of the conventional plates may be required to
improve the buttress effect.?%*#2533

Pak ] Surg 2023; 39(1):35-40



Anterior approach for acetabular fracture fixation using locally designed plates

Pak ] Surg 2023; 39(1):35-40

We have used same 3.5 reconstruction plate
with some structural modification by adding
extension on medial concave side which can be
contoured to hold the quadrilateral surface after
reduction while the plate over the brim hold the

reduction of anterior column.

In the literature, modified Stoppa approach has
been reported to reduce the operation time
and blood loss in the treatment of superome-
dially displaced acetabular fractures compared
to ilioinguinal approach. In contrast, some au-
thors reported that there were no differences
in the amount of bleeding or operation time
between both approaches. However, these stud-
ies were based on the fixation of the acetabular
fractures using a conventional reconstruction
plate'll,l7,32,39

The complications were few as reported by oth-
ers in literature. The duration of surgery was also
comparable with other similar studies and blood
loss was also acceptable. The quality of reduc-
tion was anatomical in 72% of patients. The non-
anatomical reductions were mostly in associated

both column fractures and transverse fracture.

In two local studies the radiological anatomi-
cal reduction was achieved in 78% cases but
both studies also included simpler fractures like
posterior wall and column.>® In another recent
study by U Nadeem et al, using modified Stoppa
approach the authors were able to achieve ana-
tomical reduction in 75% cases.”” The clinical
outcome is graded from good to excellent in
70 to 80% cases in most local and internation-
al studies. Our results also show similar pic-

ture 3,5,6,22,39

Conclusions:

Acetabular fractures are complex injuries. An-
terior column and associated both column frac-
tures are usually fixed via anterior approach. Use
of specially designed spring plate is useful in
holding the quadrilateral plate in reduced form

and results in satisfactory outcome.
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