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Surgically treated fractures of the acetabulum; clinical and radiological
results of eighty-three patients
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Abstract
Aim: The aim of our study was to examine the clinical outcomes and radiological results of acetabular fractures that were followed up and treated in our clinic.
Materials and Methods: The age, gender, accompanying injuries, fracture mechanisms, Judet-Letournel fracture classification, surgical incision and complications of patients admitted to our clinic with acetabular fracture were recorded. Patients with open fractures of the acetabulum, those who were not operated
with an ilioinguinal approach, and those who were followed up conservatively were excluded from the study. All patients were evaluated according to the Matta
scoring system and Modified Merle d’Aubigné Criteria.
Results: The study included 83 patients who were followed up and treated for acetabular fracture and who were operated with ilioinguinal incision, posterior
approach (Kocher-Langenbeck) and combined surgical approaches. The reduction was anatomical in 67 (80.7%) patients, fair in 12 (14.4%) and poor in 4
(4.8%) patients according to the Matta Reduction Criteria. According to the Modified Merle d’Aubigné Criteria, 46 (55.4%) patients had an excellent clinical
outcome, 26 (31.3%) patients had a good clinical outcome, 7 (8.4%) patients had a fair clinical outcome, and 4 (4.8%) patients had a poor clinical outcome.
There was a significant correlation between the obtained radiological results and clinical outcomes (p<0.001). In the analysis performed by age, it was found
that the clinical outcomes of the patients over 45 years of age were statistically worse than those of the patients under 45 years of age (p=0.05). It was found
that there was a significant correlation between reduction quality assessment performed on the postoperative radiographs of the patients and the clinical
outcome (p<0.001).
Discussion: Acetabular fractures are difficult to treat; ensuring anatomical reduction should be the primary goal, and this may be reflected in clinical outcomes
and radiological results of patients.
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Introduction
Acetabular fractures are difficult to deal with compared to other
orthopedic traumas. Anatomical restoration and reconstruction
of the joint line is one of the cornerstones of treatment. It has
been reported that fractures, where anatomical reduction can
be achieved well during operation, have much better clinical
outcomes [1]. The ilioinguinal approach, an anterior surgical
approach, described by Judet and Letournel has been the main
approach in surgeries involving the anterior part of acetabular
fractures for years [2-3]. In the literature, anatomical reduction
rates have been shown to be 45-74% in patients undergoing
surgery after the ilioinguinal approach [4-5]. At the same time,
acetabular fractures involve not only the anterior part, but
can also present to the emergency department as fractures
requiring posterior approaches. Kocher-Langenbeck (K-L)
approach is recommended for the reduction and internal
fixation of fractures of both anterior and posterior columns in
treating transverse with or without posterior wall fractures of
the acetabulum [6]. In some cases, acetabular fractures cannot
be adequately treated with the use of anterior or posterior
approaches alone, and in such a case, combined procedures
are preferred. In addition, acetabular fractures are caused by
high-energy injuries and may be accompanied by other organ
and system injuries. In the literature, it is seen that acetabular
fractures are accompanied by lower extremity fractures in
approximately 36% of cases [7].
The aim of our study was to demonstrate the clinical and
functional outcomes of acetabulum fractures in patients who
were admitted to our clinic with different injury mechanisms
and treated with the ilioinguinal, Kocher-Langenbeck approach,
and combined approaches.
Material and Methods
The study was approved by Gaziantep University Institutional
reviewer board. Informed consent form was received from the
patients. The study included 83 patients who were followed-up
and treated in our clinic for acetabular fracture between 20092015. This study was a single-center study. The age, gender,
accompanying injuries, fracture mechanisms, Judet-Letournel
fracture classification, surgical incision, and complications of
patients were recorded. Patients with open fractures of the
acetabulum, those who were not operated with an ilioinguinal
approach, and those who were followed up conservatively were
excluded from the study.
The patients were evaluated with X-ray and pelvic CT at their
first admission to the emergency department. Skeletal traction
was applied to all patients on the side of acetabular fracture.
The patients’ follow-up was performed with standard anteriorposterior pelvic radiographs and Judet radiographs (Judet view).
The ilioinguinal surgical incision was used in all patients as an
anterior intrapelvic approach. The Kocher-Langenbeck approach
was used for fixation of fractures involving the posterior
acetabulum in patients with an additional injury. The quality of
the reduction was checked by taking intraoperative fluoroscopy
images of all patients. All operations were performed by the
same surgeon. In the follow-up of the patients, the additional
surgery requirement for acetabular fracture was recorded.
The patients started passive in-bed exercise to the extent that
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they could tolerate on the first postoperative day. All patients
were mobilized using crutches without stepping on their feet
for early mobilization after surgery. They were forbidden to
load their fractured side for two months. Low-molecular-weight
heparin treatment was administered for deep vein thrombosis
prophylaxis so as to be completed to one month postoperatively.
The clinical evaluations of the patients were performed
according to the Modified Merle d’Aubigné Criteria, while
radiological evaluations were performed using the Matta’s
radiological staging system [8].
Statistical Analysis
The categorical data were expressed as numbers and
percentages, while the numerical data were expressed as
mean and standard deviation. The Shapiro-Wilk test was used
for testing the normality of numerical data. The relationship
between categorical variables was analyzed with the Chisquare test. The SPSS 22.0 software package was used for the
analyses. For all analyses, a p-value of <0.05 was considered
statistically significant.
Results
The study included 83 patients who were followed-up and
treated for acetabular fracture and who were operated with
ilioinguinal incision, posterior approach (Kocher-Langenbeck),
and combined surgical approaches. Sixty-seven patients were
female, and 16 were male. The mean age was 34.6 (15-86
years) years, and the mean follow-up period was 33.3 months
(8-85 months). The mean time to surgery was 5.6 days (1-26
days). Thirty-eight of the patients had one or more fractures
accompanying acetabular fracture (45.7%) (Figure 1). When the
mechanism of fractures the patients was analyzed, it was found
that 33 patients had fractures due to a non-vehicle traffic
accident (39.8%), 29 had fractures due to falls from height
(34.9%), 16 had fractures due to an in-vehicle traffic accident
(19.3%), 4 had fractures as a result of a heavy object falling
(4.8%), and 1 had a fracture as a result of an assault (1.2%).
When the fracture configurations were analyzed according to
the Judet-Letournal classification, the most common fracture
type was found to be anterior column fracture with 16 (19.2%)
patients. Anterior column fracture was followed by posterior
wall fracture with 15 (18%) patients, and double column
acetabular fracture with 12 (14.4%) patients, T-type fracture
with 11 (13.7%) patients, transverse+posterior wall fracture
with 10 (12.5%) patients, anterior wall fractures with 6 (7%)
patients, transverse fracture with 5 (6%) patients, anterior
column + posterior hemitransverse fracture with 4 (5%)
patients, and posterior column fracture with 3 (3.7%) patients.
The least common fracture type was the combined fracture of
the posterior wall and posterior column, in addition to anterior
fractures. There were no bilateral acetabulum fractures.
When the surgical intervention of the patients was analyzed,
38 (45.7%) of 83 patients were operated with an anterior
ilioinguinal approach alone, while the Kocher Langenbeck
surgical approach alone was preferred for 27 (32.5%) patients.
The surgery of 18 patients with complex fractures (21.6%) was
performed by combining the ilioinguinal approach with the
Kocher-Langenbeck approach. Reduction was anatomical in
67 (80.7%) patients, fair in 12 (14.4%) and poor in 4 (4.8%)
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patients according to the Matta Reduction Criteria.
An evaluation was performed on the pelvic x-rays taken at the
last follow-up of the patients based on the Matta’s Radiological
Staging System. According to the Matta’s Radiological Staging
System, 59 (71%) patients had an excellent outcome, 11
(13.2%) patients had a good outcome, 5 (6%) patients had
a fair outcome, and 8 (9.6%) patients had a poor outcome.
According to the Modified Merle d’Aubigné Criteria, 46 (55.4%)
patients had an excellent clinical outcome, 26 (31.3%) patients
had a good clinical outcome, 7 (8.4%) patients had a fair clinical
outcome, and 4 (4.8%) patients had a poor clinical outcome.
After statistical analysis, it was found that there was a
significant correlation between reduction quality assessment on
the postoperative x-rays of the patients and clinical outcomes
(p<0.001). No patient underwent total hip arthroplasty during
the follow-up period.
All patients were classified according to the Matta Radiological
Scoring System based on the radiographic findings obtained
in their last follow-ups. There was a significant correlation
between the obtained radiological results and clinical outcomes
(p<0.001). In the analysis performed by age, it was found that
the clinical outcomes of patients aged over 45 years were
statistically worse than those of patients under 45 years of age
(p<0.05).
Union was achieved in all 83 patients analyzed. Postoperative
peroneal nerve injury was observed in 5 patients who underwent
posterior intervention. All of these improved during follow-ups.
In 1 patient who underwent anterior ilioinguinal surgery, wound
infection was observed by the 5th postoperative day. The
patient healed with debridement and antibiotherapy.

Figure 1. Accompanying Fractures
Discussion
In our study, we analyzed the results of fracture analyses,
radiological results and clinical outcomes, as well as additional
injuries of 83 patients presented to our clinic with acetabular
fractures. In our study, we achieved an anatomical reduction in
80.7% of the patients and excellent clinical outcomes in 55.4%
of the patients.
There are many negative predictive factors that affect the
results of acetabular fractures. These can be defined as such
factors as non-anatomical reduction, femoral cartilage lesion,
marginal impaction, delayed reconstruction, and keeping
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the dislocated hip for more than 6 hours [1-9, 10,11]. Almost
all types of acetabular fractures were included in our study.
Furthermore, the results were evaluated based on Matta’s
radiological scoring system.
If a good restoration of the hip joint is not achieved after
acetabular fractures, patients may require hip arthroplasty in
the future. In the literature, it is reported that the requirement
for total hip replacement increases by 25 times after acetabular
fractures [12]. No patient underwent total hip arthroplasty
during the follow-up period in our study. However, as the followup duration prolongs, we think that the patients with poor
outcomes may require arthroplasty.
In our study, an ilioinguinal approach was preferred for
acetabular fractures requiring anterior fixation. The clinical
outcomes of the patients were reported to be good as a result
of the fixation of the anterior wall, column, and even both
columns with the ilioinguinal approach [13-14]. We used the
ilioinguinal approach for anterior acetabular fracture fixation in
45 of 83 patients who participated in our study.
Acetabular fractures are also a problem for elderly patients.
There are some authors recommending arthroplasty for elderly
patients whose anatomical reduction cannot be achieved [15].
It has also been reported that acetabular fractures have poor
outcomes in elderly patients [16]. Although the mean age of
our patients in the study was low, we statistically determined
that the outcomes of our patients over 45 years of age were
worse than those of the patients under 45 years of age. And
this shows that the outcomes of acetabular fractures are not
very satisfactory with increasing age.
Patients with additional injuries were also included in our
study. The complication rates, prolonged length of stay and
re-admissions increase in patients with additional injuries
accompanying acetabular fracture [17]. We did not compare the
results of both groups, and we think that this may be the subject
of another study. Also, patients with open fractures were not
included in our study. Additional injuries were not classified, for
example, whether the additional tibial fracture lengthened the
hospital stay or increased complications, we do not know. In the
literature, it is indicated if there is an additional fibula fracture
with a tibial fracture that could affect the healing time [18],
but in our study, we only investigated whether the patients had
additional injuries or not.
Also, fractures around the pelvis like femur proximal fractures
were not evaluated if these fractures affect the results. A study
that comparing of two implants that can be used for proximal
femoral fractures shows that proximal femoral fractures have
problems in the healing process [19]. Thus, if these problems
ocur, the results can be changed.
Our study had some limitations. Firstly, our patients were
heterogeneous. Thus, we did not evaluate a single fracture
group. Our study included all types of acetabular fractures.
Secondly, our study contained retrospective data. Although
having a large number of patients was an advantage, patients
could be grouped separately. Patients with additional injuries
were included in the study; and, it is not clear how they affected
the outcomes. Thirdly, the results of both the anterior and
posterior approaches, as well as combined approach results were
evaluated together. All of them could be evaluated separately,
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and their results could be compared among themselves.
Acetabular fractures are difficult to treat and are accompanied
by additional injuries; however, when anatomical reduction
can be achieved, these fractures have satisfactory results.
We believe that our study will contribute to the literature by
demonstrating the outcomes of acetabular fractures thanks to
a broad patient profile.
Scientiﬁc Responsibility Statement
The authors declare that they are responsible for the article’s scientiﬁc content
including study design, data collection, analysis and interpretation, writing, some
of the main line, or all of the preparation and scientiﬁc review of the contents and
approval of the ﬁnal version of the article.
Animal and human rights statement
All procedures performed in this study were in accordance with the ethical
standards of the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or comparable ethical
standards. No animal or human studies were carried out by the authors for this
article.
Funding: None
Conflict of interest
None of the authors received any type of financial support that could be considered
potential conflict of interest regarding the manuscript or its submission.
References
1. Matta JM. Fractures of the acetabulum: accuracy of reduction and clinical
results in patients managed operatively within three weeks after the injury. J
Bone Joint Surg Am. 1996;78(11):1632-45.
2. Judet R, Judet J, Letournel E. Fractures of the acetabulum: classification and
surgical approaches for open reduction: preliminary report. J Bone Joint Surg Am.
1964;46:1615–75.
3. Karunakar MA, Le TT, Bosse MJ. The modified ilioinguinal approach. J Orthop
Trauma. 2004;18(6):379-83. DOI:10.1097/00005131-200407000-00009.
4. Matta JM. Operative treatment of acetabular fractures through the ilioinguinal
approach. A 10-year perspective. Clin Orthop Relat Res. 1994;(305):10-19.
5. Briffa N, Pearce R, Hill AM, Bircher M. Outcomes of acetabular fracture
fixation with ten years’ follow-up. J Bone Joint Surg Br. 2011;93(2):229-36.
DOI:10.1302/0301-620X.93B2.24056.
6. Giordano V, do Amaral NP, Pallottino A, Pires e Albuquerque R, Franklin CE,
Labronici PJ. Operative treatment of transverse acetabular fractures: is it really
necessary to fix both columns? Int J Med Sci. 2009;6(4):192–99.
7. Kakar R, Sharma H, Allcock P, Sharma P. Occult acetabular fractures in elderly
patients: a report of three cases. J Orthop Surg (Hong Kong). 2007;15(2):242-4.
DOI:10.1177/230949900701500225.
8. Meena UK, Tripathy SK, Sen RK, Aggarwal S, Behera P. Predictors of
postoperative outcome for acetabular fractures. Orthop Traumatol Surg Res.
2013;99(8):929-35.
9. Mears DC, Velyvis JH, Chang CP. Displaced acetabular fractures managed
operatively: indicators of outcome. Clin Orthop Relat Res. 2003;(407):173-86.
DOI:10.1097/00003086-200302000-00026.
10. Brueton RN. A review of 40 acetabular fractures: the importance of early
surgery. Injury. 1993;24(3):171-4. DOI:10.1016/0020-1383(93)90285-e.
11. Kreder HJ, Rozen N, Borkhoff CM, Laflamme YG, McKee MD, Schemitsch EH,
et al. Determinants of functional outcome after simple and complex acetabular
fractures involving the posterior wall. J Bone Joint Surg Br. 2006;88(6):776-782.
DOI:10.1302/0301-620X.88B6.17342.
12. Henry PDG, Si-Hyeong Park S, Paterson JM, Kreder HJ, Jenkinson R, Wasserstein
D. Risk of Hip Arthroplasty After Open Reduction Internal Fixation of a Fracture
of the Acetabulum: A Matched Cohort Study. J Orthop Trauma. 2018;32(3):13440. DOI:10.1097/BOT.0000000000001048.
13. Chen K, Ji Y, Huang Z, Navinduth R, Yang F, Sun T, et al. Single Modified
Ilioinguinal Approach for the Treatment of Acetabular Fractures Involving
Both Columns. J Orthop Trauma. 2018;32(11):e428-34. DOI:10.1097/
BOT.0000000000001303.
14. Letournel E. The treatment of acetabular fractures through the ilioinguinal
approach. Clin Orthop Relat Res. 1993;(292):62-76.
15. Fölsch C, Alwani MM, Jurow V, Stiletto R. Operative Therapie der
Acetabulumfraktur beim älteren Patienten. Osteosynthese oder Endoprothese
[Surgical treatment of acetabulum fractures in the elderly. Osteosynthesis or
endoprosthesis]. Unfallchirurg. 2015;118(2):146-54.
16. Ferguson TA, Patel R, Bhandari M, Matta JM. Fractures of the acetabulum
in patients aged 60 years and older: an epidemiological and radiological study.
J Bone Joint Surg Br. 2010;92(2):250-7. DOI:10.1302/0301-620X.92B2.22488.
17. Phruetthiphat OA, Willey M, Karam MD, Gao Y, Westerlind BO, Marsh JL.
Comparison of Outcomes and Complications of Isolated Acetabular Fractures and
Acetabular Fractures with Associated Injuries. J Orthop Trauma. 2017;31(1):31-6.
DOI:10.1097/BOT.0000000000000720.
387 | Annals of Clinical and Analytical Medicine

18. Karslı B, Tekin SB, Öğümsöğütlü E, Kurt V, Kılınçoğlu V. Does fibula fracture
have an impact on tibial healing? Ann Clin Anal Med. 2020; DOI: 10.4328/
ACAM.20240.
19. Ozturk R, Arıkan ŞM. Comparison of locking plate and cephalomedullary
nailing in unstable proximal femur fractures. J Clin Anal Med. 2018;9(1): 18-22.

How to cite this article:
Ahmet Mert, Burçin Karslı. Surgically treated fractures of the acetabulum;
clinical and radiological results of eighty-three patients. Ann Clin Anal Med
2021;12(4):384-387

