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Abstract

Introduction According to the overwhelming majority of Russian and foreign authors, orthopedic traumatologists have been striving to improve the
results of surgical treatment of acetabular (AC) fractures over the past decades. First of all, this is due to an increase in the number and severity of this
injury, persisting complications and dissatisfaction of researchers with their own results of surgical treatment. Purpose Study of the rationale used by
traumatologists for certain surgical approaches in the treatment of acute acetabular fractures. Materials and methods Literature sources were searched
for information in the systems and databases Pubmed, Embase, Scopus, Medline, Cochran Library, eLibrary, Wiley Online Library using the keywords:
acetabular fractures, surgical treatment, acetabular approach, open reduction and fixation of acetabular fractures, duration and blood loss, hip arthroplasty.
Results The incidence of AC fractures, according to different authors, ranges from 2 to 23.4 %. The cause of this injury is road traffic accidents in up to 83
% of all cases. A significant increase in the number of AC fractures was noted. AC fractures in the vast majority of cases are classified according to AO/
ASIF. Displaced AC fractures and multiplanar fractures are subject to surgical treatment. Open reduction and internal fixation still remain the standard
treatment for AC fractures. The choice of the surgical approach is carried out more often taking into account the classification of AC fractures, and the
type of fracture dictates the choice of approach to the acetabulum. It was found that the authors are forced to use surgical approaches taking into account
the fractures of the AC columns. Discussion Adherence of traumatologists to the standards regarding indications for the choice of surgical approaches for
complex AC fractures was noted. Surgical approaches for the treatment of two-column acetabular fractures are still often extended and traumatic, prolonged
and accompanied by blood loss. Conclusion In the surgical treatment of pelvic and AC fractures, most authors adhere to standards in the choice of approach
and fixation of columns and AC fragments. There is unanimity in the recognition of the trauma and "expansion" of the approaches used, accompanied by
blood loss reaching up to 2000 ml and more, and the duration of the operation is on average 3 hours 50 minutes. For the surgical treatment of acute AC
fractures, the researchers used both classical and modified anterior and posterior surgical approaches with the obligatory consideration of the classification
of AC fractures. The rationale for choosing an operative approach, as a rule, was the determination of the type of AC fracture according to the AO/ASIF
classification. The most effective approach in the surgical treatment of AC fractures is the combined anterior and posterior approach.
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INTRODUCTION

Management of acetabular (AC) fractures
remains a relevant topic due to several factors
such as an increase in road injuries, growth of the
number and severity of this injury, problems of
AC fracture treatment in elderly patients, a high
traumatism of the approaches used, persistent
complications and dissatisfaction with the results
of surgical treatment [1-6]. D. Butterwick et al.

note that geriatric patients are the fastest growing
subgroup of patients with AC fractures. The
incidence of AC fractures in patients over sixty
years of age has increased 2.4 times over the past
quarter of the century [5].

Purpose To study of the rationale used by
traumatologists for certain surgical approaches in
the treatment of acute acetabular fractures.

MATERIAL AND METHODS

Literature sources were searched for in the
information systems and databases Pubmed, Embase,
Scopus, Medline, Cochran Library, eLibrary, Wiley
Online Library. Key words in the search were:
acetabular fractures, surgical treatment, approaches

to the acetabulum, open reduction and fixation of
acetabular fractures, duration of intervention and blood
loss, hip arthroplasty. No time limit of publications
was specified. Fifty-nine sources were analyzed, 48 of
which were published in journals indexed by Scopus.

RESULTS

The incidence of AC fractures, according to different
authors, ranges from 2 to 23.4 % [ 1]. Many authors note
that the main cause of this injury is road traffic accidents
[1, 2, 6-9]. Some researchers attribute AC fractures to

high-energy fractures [1, 6, 8, 9], others — to low-energy
fractures [10, 11]. J. Jr. Borrelli and JO Anglen note
that though the older patients may be involved in high-
energy trauma mechanisms and with an increasing rate,
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it is common for them to sustain acetabular fractures
from low-energy mechanisms such as falling to the
ground while playing golf [5, 12]. According to the
study conducted by T.A. Ferguson et al. (2010), high-
energy mechanisms accounted for 82 % in the adults
younger than 60 years of age (884 cases out of the total
of 1074 AC fractures) [13]. A regularity of the bimodal
distribution of AC fractures by age was noted, with
the first peak being fractures in young people, which
are the result of high-energy trauma, while the second
peak of fractures occurs in the elderly from low-energy
mechanisms [4]. The publications provide data on a
significant increase in the number of AC fractures,
especially in the elderly [10, 12, 14].

The age of patients with AC fractures ranged
from 19 to 90 years. E.I. Malt et al. (2009) presented
surgical treatment of patients aged 1949 years [15],
R. D. Stibolt et al. (2018) indicated ages from 19
to 90 years, with the average age being 51.5 years
[16]. Walley K. C et al. (2018) conducted a study
comparing the results of surgical and non-surgical
treatment of acetabular fractures in elderly patients
(>75 years) and younger patients (> 65 years) patients
with severe comorbidities [17]. In his research, D.O.
Verbeek et al. (2018) indicate that the average age of
patients who underwent open reduction and internal
fixation was 51 years, while 72 % were men [18], and
R. Firoozabadi et al. (2017) analyzed the results of
treatment of 156 patients over 65 years old (mean,
78 years) [18]. T. Borg et al. (2019) in the analysis
of short-term results of open reduction and internal
fixation of AC fractures, the average age of patients
was 72 years (range, 50 to 89) [20]. For the most
complete characterization of the AC fractures, the
researchers used different classifications, including
the classification of R. Judet and E. Letournel [21—
26], while others used the AO/ASIF classification [2,
15, 31]. To get a better understanding of the nature
of the fracture, to assess the degree of displacement
of fragments before and after surgical treatment,
examination of patients with computed tomography
(CT) with two- and three-dimensional reconstruction
ofthe damaged acetabulum and the hip joint as a whole
was performed. It was possible to comprehensively
assess all injuries, their stability, the state of the
osteochondral structures of the acetabulum and
congruence in the hip joint (HJ) [3, 13, 18, 27-29].

Displaced and multiplanar AC fractures are
subject to surgical treatment [3, 15, 29-31]. Open
reduction and internal fixation (ORIF) remains the
standard method of treating AC fractures until now
[22, 30, 32, 33]. E. Letournel (1980) wrote that ideal
open reduction is the method of choice for treating
displaced AC fractures [22].

The terms of performing surgical interventions
for AC fractures ranged from 4 to 35.9 days from

the moment of injury [24, 28, 29, 31, 34, 35]. AF.
Lazarev et al. note that if the operation is performed in
the first 3 weeks from the moment of injury (until the
formation of a mature scar), good and excellent results
may be achieved in about 80 % of cases while if the
intervention is carried out more than 3 weeks later, the
sucees is only 65 % [30].

The choice of the operative approach was based
on the AO/ASIF classification of fractures [2, 8, 15,
31, 36] or the one by E. Letournel [24-26, 34, 35, 37].
The type of fracture dictates the choice of approach
to acetabulum [22]. M. Erem et al. (2019) believe
that the choice of one or two approaches should be
determined based on the type and location of the
fracture in order to improve functional results [25].

When reviewing the published works, it was found
that the researchers, having accumulated experience in
the treatment of AC fractures, used surgical approaches,
first of all, taking into account the fractures of the AC
columns, both isolated — anterior or posterior, and with
simultaneous fractures of the anterior and posterior
columns [38— 43]. We noted that for fractures of only
the anterior AC column, in some studies the authors
used the same approach as in cases of a combination
of fractures of the anterior column and the anterior
wall of the AC, and for fractures of the posterior
column, they used the same approach as in cases of
combined fractures of the posterior column and the
posterior wall of the AC [39—44]. E. Letournel (1980)
informed that until 1965 the Smith-Petersen incision or
its modification, called iliofemoral approach, provided
the only access to the upper part of the anterior column
of the acetabulum [22]. However, T.V. Alton and
A.O. Gee (2014) emphasized that to date, the optimal
surgical approaches for each fracture model have not
been determined and there is no convenient universal
surgical access that would allow a simultaneous easy
approach to both AC columns [38].

In fractures of the anterior column and the anterior
wall of the AC, as a rule, the authors used the ilioinguinal
approach or the Stoppa approach [10, 39, 43, 45-47].
P.Kloen et al. (2002) unequivocally argue that the
classical ilioinguinal approach has proven itself well in
the treatment of AC fractures [42]. Deng C. at al (2018)
combined the ilioinguinal and Kocher-Langenbeck
approaches in 31 cases of surgical treatment of AC
fractures [24].

M. Rickman et al. (2012), in cases where ORIF of
the anterior pelvis was needed, operated the patients in
the supine position using a modified Stoppa approach
through a transverse skin incision. For fractures of the
anterior AC column that extended above the anterior
superior iliac spine, the ilioinguinal but not extended,
approach was used [10].

For fractures of the posterior column and posterior
wall of the AC, some authors, as a rule, perform the
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Kocher-Langenbeck approach, and for fractures of
the anterior column, the ilioinguinal approach [38,
45-47]. SoThus, Lukas Negrin et al. (2017) consider
the Kocher-Langenbeck approach to be the "gold"
standard for posterior access to the hip joint and
posterior AC column [8]. In the case of combined
fractures of both columns, some authors first
performed open reduction and internal osteosynthesis
of the anterior column from the iliac-inguinal
approach in the supine position of the patient, and then
of the posterior column from the Kocher-Langenbeck
approach with the patient position on his side, or
vice versa, i.e. the sequence of approaches depended
on the magnitude of main displacement [8, 10, 34].
Other authors preferred to perform first the Kocher-
Langenbeck approach and then the ilioinguinal

approach [47]. E.I. Malt et al. used the ilioinguinal
approach for transverse fractures and fractures of the
anterior column of the AC, and in cases of type C
fractures, an extended femoral approach was used;
for type C2 and C3 fractures, the Y-shaped approach
was used [15]. Wang P. et al. (2016) used a modified
ilioinguinal approach in combination with the Kocher
— Langenbeck approach for fractures of both AC
columns [34]. M. Rickman et al. (2012) successfully
used the Kocher-Langenbeck approach in fractures
of the posterior AC column for the simultaneous
execution of ORIF and primary arthroplasty of the
hip joint [10]. Erem M. at al (2019) used only one
approach in 65.4 % (n = 26) of cases of combined
AC fractures, and in other 34.4 % cases (n = 17) were
reasonably forced to use two approaches [25].

DISCUSSION

It was decided that for a better acquaintance with
the surgical approaches used for the treatment of AC
fractures, the rationale for using the approaches, it was
necessary to analyze the published works on this topic
for the period starting from 1964, when the work of
R. Judet, J. Judet, E. Letournel was published (1964),
which marked the emergence of the anatomical
classification of acetabular fractures (later improved
by E. Letournel), in which the author identified 4
types of simple and 2 types of combined (associated)
fractures, and a description of the operative access to
the acetabulum [21 ], as evidenced by publications [9,
40,43, 48, 49]. Moreover, to trace whether the attitude
of specialists, even taking into account classified
fractures, has changed to the choice of approaches to
the acetabulum during this time, and to find out what
justifications were used by the authors of publications
for choosing indications for this or that approach.
Considering the fact that it is impossible to include
everything and the limitation of the list of references,
we analyzed only some of the available studies on the
issue covered. In Table 1 and in Figure 1, we tried to
display the classical and modified approaches used by
the researchers, while in no case do we pretend that
the table is perfect. However, an objective analysis of
these author's publications allowed us to draw several
conclusions. We analyzed domestic and foreign
articles published since 1964 [21], including 33 in the
last 5 years. Table 1 includes 24 authors. The criteria
for including authors in the Table were, first, the use
of the most frequently used in practice [48] standard
and modified approaches to the acetabulum. Second,
we decided to highlight the features of the use of
approaches to the acetabulum (which we noted in the
conclusions) over several conditional periods: 1964 —
1980 — 1995 — 2000, 2001 — 2010 and 2011 — 2019,
in order to understand whether there were changes
over time periods. It is clear that the table could

not be endless, so we could not include all the cited
researchers. Third, we found to a greater extent the
complete necessary information and received answers
to our own questions in the text of the articles of the
authors included in the table after comparison with
other authors. Fourth, those authors were selected who
gave a more detailed description to the approaches,
their nuances, indications, complications associated
with them, what was important for us. Five, the
authors presented in their works the largest number
of cases with the use of one or another approach to
the acetabulum, which is also important. Sixth, the
articles of the authors in the table were published in
the time periods indicated by us.

Table 2 presents the types of AC fractures listed
in scientific studies and classified according to
E. Letournel [22]. The authors identified isolated
and "associated" AC fractures (anterior column
and anterior wall) [9, 40, 43, 46, 48 49], as well as
in combination with fractures of the femoral head
and neck (Table 2) [32, 46, 47, 50]. According to
published studies, operative approaches were used
according to the diagnosed and then classified AC
fractures, which are reflected in Table 2 and Figure 2.
Unfortunately, we could not include AC fractures
accompanied by dislocation of the femoral head in
Table 2 (so as not to overload it), and we consider it
one of the disadvantages.

Anterior approaches were used for both simple /
elementary AC fractures (anterior column, anterior
wall) and associated fractures (anterior column and
anterior wall) [9, 40, 43, 48, 49] in combination with
fractures of the femoral head and neck [46, 47, 49,
50]. Of the anterior approaches, the authors more
often used the ilioinguinal in the period from 1964
to 2019, including the modified iliac-inguinal [9, 19,
21, 24]. Ferguson T.A. (2010) and Clarke-Jenssen
et al. (2017) in there large studies on the long-term
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results of ORIF and hip arthroplasty, emphasize the
detailed characterization of AC fractures classified
by E. Letournel; however, we did not find the
surgical approaches in these sources [13, 49].
According to Harris A.M. at al. (2008), some
complex AC fractures can be effectively operated
using a single approach, but some combined fractures
require a broader approach. The simultaneous use of
anterior and posterior approaches can be a safe and
useful alternative to extended approaches. The authors
point out the advantages of the combination of anterior
and posterior approaches for transverse fractures of

the posterior wall with wide anterior displacement,
type T fractures with significant anteroposterior
displacement, or fractures of both columns with
involvement of the posterior wall [44]. Other authors
also report the advantages of the simultaneous use of
the anterior and posterior approaches [24, 25, 40, 51,
52]. Table 1 does not include approaches rarely cited
in publications or a rare combination of approaches,
and namely of Olier, Smith-Petersen, Watson-Jones,
Harding, pararectal and a combination of approaches
of Stoppa+Kocher — Langenbeck, used by one or two
authors [24, 37 , 42, 50, 53].

Table 1

Approaches to the acetabulum and the number of operations with different approaches

Number of operations with different approaches to the acetabulum according to the
authors' data
Author, reference number Total

of operations ! 2 3 4 > 6 7
Judet R. et al., 1964 [21] 173 n* /129 [ n* /129 n* /129
Letournel E., 1980 [22] 582 n* n* n*
Letournel E., 1993 [7] 195 178 17
Cole J. atal., 1994 [39] 55 55
Matta J.M., 1996 [41] 262 n* /259 [ n* /259 | n* /259 4
Kloen P. et al., 2002 [42] 15 n* n*
Matta JM, 2006 [54] 373 211 159 3
Harris AM et al., 2008 [44] 51 n* n*
Andersen RC et al., 2010 [45] 17 17
Rickman M. et al., 2012 [12] 12 n* n* n*
Yang Y. et al., 2015 [46] 46 26 20
You-Shui Gao et al., 2015 [47] 61 49 12
Boelch S. et al., 2016 [32] 23 3 20
Wang P. et al., 2016 [34] 73 27 73 27 46
Eilg]rke—Jenssen J.etal., 2017 285 n* o* e
Flegz]a Firoozabadi et al., 2017 409 282 119 ]
Deng C. et al., 2018 [24] 31 7 13 7
Salama W. et al., 2018 [55] 18 17 1
Borg T. et al., 2019 [20] 27 8 5 1 2
Erem M. et al., 2019 [25] 47 17 18 11 1
Frietman B. et al. , 2019 [26] 220 99 9 83 29
Lont, T. et al., 2019 [9] 59 25 34
Boudissa M. et al., 2019 [51] 73 n*/38 n*/38 n*/38
Kilinc CY et al., 2019 [48] 63 63

Legend: access to the acetabulum: 1 — ilio-inguinal; 2 — ilio-femoral; 3 — Kocher-Langenbeck; 4 — ilio-inguinal + Kocher-Langenbeck;
5 — modified iliac-inguinal; 6 — ilio-inguinal + Smith-Peterson; 7 — Stoppa modified.

Note: n* — not specified.

Ilio-femoral!

Ilio-inguinal +
Kocher-Langenbeck

Modified
iliac-inguinal
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10 20 30 40 50 60 70 80

90
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Fig. 1 Diagram of frequency of approaches to the acetabulum used

Table 2
Incidence of isolated and combined AC fractures (E. Letournel classification) in the publications of the authors

Author. reference number Number of AC fractures according to the reported data of the authors

ok Y Total | 1 2 3 4 5 6 7 8 9o [ 10 [ 1
Judet R. et al., 1964 [21] | 173 9 57 17 74 16
Letournel E., 1980 [22] 195 |n*/39|n*/39|n*/98|n* /39|n*/39|n* /98| 39 |n*/98n*/39n*/98 98
Letournel E., 1993 [7] 582 | 27 157 18 27 15 37 43 56 134 | 131
Cole J. at al., 1994 [39] 55 n* n* n* n* n* n* n*
Matta J.M., 1996 [41] 92 n* n* n* n* | 35%
Kloen P. et al., 2002 [42] | 15 3 1 4 7
Matta J.M., 2006 [56] 373 | 15 20 7 22 2 22 71 20 67 127
Harris AM et al., 2008 [44] | 51 13 2 10 3 23
a%(]iersen RCetal., 2010 17 n* n*
Fllzciqnan M. etal., 2012 12 2 b 3 4 1
Yang Y. et al., 2015 [46] 46 31
E‘(‘%li—Shul Gaoetal., 2015 61 5 7 3 1 0 0 6 4 7 31
Boelch S. et al., 2016 [32]| 32 3 1 3 1 |n*/7 |n*/7 15
Wang, P. et al., 2016 [34] | 73 15 21 11 26
alg]rke-Jenssen J.etal., 2017 99 n* n* n* n* n* n* n* n* n* n*
{{1692]&1 Firoozabadi et al., 2017 409 9 283 107
Deng C. etal., 2018 [24] | 31 0 0 0 0 0 0 8 5 6 12
Salama W. et al., 2018 [58] | 18 1 12 2 3 1
Borg T. et al., 2019 [20] 27 0 5 1 0 0 0 12 0 0 2 7
Erem M. et al., 2019 [25] | 47 |n*/21|n*/21|n*/26|n*/21|n*/21|n*/26|n*/26|n* /26|n* /21|n* /26|n* / 26
Frietman B. et al. , 2019 [26] | 220 3 38 17 27 21 33 14 7 23 37
Lont, T. et al., 2019 [9] 59 1 3 3 5 1 0 3 35 1 1 6
Boudissa M. etal., 2019 [51] | 38 3 6 1 8 0 0 11 0 0 4 5
Kilinc CY. etal., 2019 [48] | 63 0 0 0 5 2 0 7 12 10 0 27

Legend: 1—Post. Column; 2—Post. Wall; 3—Post. column + Post. Wall; 4—Anter. Column; 5—Anter. Wal; 6—Anter. column +anter.wall; 7—Anter. column +anter.
wall +semitransverse fracture of post. Wall; 8 — T-shaped fracture ; 9—Transverse fracture; 10— Transverse fracture of poster. Wal; 11 —Fracture of both columns.

Note: n* —not specified.

AC+PC |
TF+PW |
T-shaped |
AC+PWHT |
AC+AW [ 153
PC+PW [ ] 123
TF [ 225
AW [ 75
AC I 19}
PW [
PC I 55

0 100 200 300 400 500 600 700

] 668

] 334

] 261

] 528

] 344

Fig. 2 Diagram of the incidence of isolated and combined AC

fractures

The combined use of anterior and posterior
approaches is primarily due to the complexity of AC
fractures, significant displacement of columns and
fragments, and difficulties in visualizing all injuries
during reduction and osteosynthesis [21, 40, 52]. The
simultaneous use of anterior and posterior approaches
created conditions for a good view of the damaged
parts of the AC, allowed surgeons to perform

adequate reduction of both columns and fragments
and perform their osteosynthesis, and, if necessary,
primary arthroplasty of the hip joint [42, 50, 54-56].
Noteworthy is the study by P. Kloen et al. (2019), in
which the authors describe the technique of "opening"
the hip joint with subluxation or dislocation of the
femoral head by adduction and external rotation
of the leg with "gentle" traction of the femur. This
technology allowed the authors to assess the articular
surfaces of the femoral head and AC, examine the
cartilaginous labrum of the AC, and perform reduction
and fixation of fragments under intra-articular
visual control [42]. It should be noted that many
studies contain data on the results of using modified
approaches to AC [12, 35, 37, 39, 45, 46]. Wang P. et
al. (2019), while studying the modified ilioinguinal
access, noted that conventional approaches have
serious complications associated with the duration of
surgery, trauma, including the inguinal neurovascular
bundle and lymphatic structures, large blood loss, and
the development of surgical infections, hernias and
heterotopic ossification.

Genij ortopedii. 2021. Vol. 27, no. 5
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The authors also point out that the modified
ilioinguinal approach in combination with the Kocher —
Langenbeck approach suggests a shorter operation
time, less blood loss, and fewer complications [34]. It is
appropriate to say here that many authors note significant
blood loss in ORIF for AC fractures, which reaches
from 600 to 2000 ml and more, and the duration of the
operation, as a rule, exceeds 2 hours, and on average is 3
hours 50 minutes [8, 12, 14 , 34, 35].

P. Kloen et al. (2002) stated three main, in
their opinion, reasons for the modification of the
ilioinguinal approach. First, there is no possibility of
good visualization in cases of fragmentated fractures
of the anterior wall or lower parts of the anterior
column to ensure accurate anatomical reduction and
internal fixation. Inthe classical ilioinguinal approach,
this limitation is conditioned by the iliopsoas muscle.
Second, there is no possibility for intra-articular
visualization by the ilioinguinal approach, which
assumes the congruence of the joint to be assessed
by the state of the visible extra-articular surface of
the joint. Third, mobilization of the iliopsoas muscle
in the classical ilioinguinal approach requires
separation of the iliocapsular muscle (“iliocapsular”,
author’s term) from the iliac muscle. And, finally,
a frequent postoperative complication is trauma to
the external cutaneous femoral nerve, which can be
an unpleasant problem both for the patient and the
surgeon. At the same time, the authors note that the
modification of the ilioinguinal approach is a useful
addition to the arsenal of surgery of the acetabulum
and hip joint for certain types of fractures and clearly
does not propose to replace the classical ilioinguinal
approach, but rather to expand its versatility in

1964-1980

2001-2010

5.52%

0.66% 6.88%

3.75% 4 559

1981-2000

10.74%
2011-2020

31.58%

O

specific cases [42]. A number of authors used the
Stoppa modified approach technique and studied the
results of treatment of AC fractures [12, 25, 39, 43,
45, 48]. S. McDowell et al. (2012), in a retrospective
clinical study, described the results of Olier's
modified trans-trochanter approach in 95 cases of
treatment of AC fractures. Among the advantages
of the technology, the author pointed to a good
overview of the proximal ilium and a complete view
of the acetabulum [37]. J. Chen et al. (2019) believe
that the lateral direct approach to the acetabulum is
an alternative to the ilioinguinal approach in elderly
patients [53]. In terms of highlighting separate cases
is a rare case so far of using arthroscopy for open
reduction of anterior AC fractures described by
Y. Kazushige et al. (2016). The simultaneous use of
arthroscopy allowed the authors to reduce trauma
and increase the efficiency of the main anterior
approach [57].

The authors paid special attention to surgical
approaches in elderly patients with AC fractures.
J. Chen et al. (2019) obtained good functional and
radiological results and a low rate of complications
using the pararectal (lateral rectal, author term)
approach in elderly patients with AC fractures [53].
A number of authors have successfully used a
combination of the anterior ilioinguinal approach with
the Kocher-Langenbeck approach in the treatment
of AC fractures in elderly patients for simultaneous
ORIF and primary hip arthroplasty [6, 49, 51, 53, 58].

Figure 3 shows a diagram of the rates of surgical
approaches used over 4 time periods. Figure 4 shows
a diagram of the number of surgical interventions
performed with access to the AC.

Kocher-Langenbeck

Iliofemoral

Ilioinguinal + Kocher-Langenbeck
Ilioinguinal modified

Stoppa mod.

Ilioinguinal + SP

E BE B EBE 0 O O

Ilio-inguinal

1.07%
11.62%

5,74% \-0.13%

Fig. 3 Diagram of the rates of applied surgical approaches in four periods of time
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It must be admitted that the indicated in Figure
3 data, unfortunately, do not fully reflect the actual
reality of the use of approaches to AC for reasons
understandable to all of us, since not all authors
publish their materials. We have no real opportunity
to find all published and reliable material on this
topic. However, it can be clearly seen that the
ilioinguinal approach (27-51 %), the Kocher-
Langenbeck approach (1640 %), the modified iliac-
inguinal approach (5-33 %) and the combination of
ilioinguinal and Kocher-Langenbeck approaches in
11 % of cases are most common.

It is seen that the ilioinguinal approach was used
with almost equal frequency with small fluctuations in
the 4 periods studied. In our opinion, it depended on
the number of injuries and the nature of the fractures.
The Kocher-Langenbeck approach was also used
evenly during these periods, but with less frequency.

Of particular interest is Figure 4, where the number
of surgical interventions performed using different
approaches and its association with periods. In the last
two decades, the dominance of the number of operations
performed using the ilio-inguinal, Kocher-Langenbeck
approaches and a combination of the latter has been
clearly traced. Also, there has been an increase in
surgical interventions using modified ilioinguinal and
Stoppa approaches and a sharp decrease in the number
of operations performed using the ilio-femoral approach.

There has been a clear trend towards primary hip
arthroplasty for displaced AC fractures in recent years,
which is the best treatment option due to the possibility
of early mobilization of patients and prevention of
complications associated with bed rest [9, 19, 50, 51,
55, 59]. M. Rickman et al. (2012) and Mehdi Boudissa

et al. (2019) performed hip joint arthroplasty from the
posterior Kocher-Langenbeck approach, and ORIF
was performed from the anterior ilioinguinal approach
[10, 51]. This tactic is justified by many authors,
especially when treating elderly patients [11, 12, 13,
20, 32, 33]. Wael Salama et al. (2018) simultaneously
performed ORIF and hip arthroplasty using the
Kocher-Langenbeck approach in 18 patients. It should
be noted that the first step in cases of arthroplasty was
resection of the femoral neck to visualize fragments
of the acetabulum, which had been adjusted and fixed
with Kirschner wires [58].
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Fig. 4 Diagram of the number of surgical interventions performed
and approaches to the acetabulum

CONCLUSION

The incidence of AC fractures ranges from 2 to
23.4 %; according to a number of authors. They are
high-energy injuries, and in 83 % of all cases the
cause of the injury is road traffic accidents. Displaced
AC fractures and multiplanar fractures are subject
to surgical treatment. Open reduction and internal
fixation (ORIF) remains the standard method of
treating acetabular fractures to this day. The choice of
the operative approach is based on the classification
of fractures according to AO / ASIF. To improve
functional results, the choice of one or two approaches
should be determined based on the type and location
of the fracture. All authors used classical surgical
approaches to the acetabulum, taking into account
the classification of fractures. In the opinion of the
majority of the cited authors, the most effective in the
surgical treatment of AC fractures is the combined
anterior and posterior approach. The combined use
of the anterior and posterior approaches is primarily
due to the complexity of AC fractures, significant
displacement of columns and fragments, and creats

conditions for good visualization of almost all
damaged AC parts, which allows surgeons to perform
adequate open reduction and osteosynthesis of both
columns and fragments, and primary hip arthroplasty,
if necessary.

According to the cited authors, the ilioinguinal
approach was used by 17 of them (70.8 %). Modified
options were practiced by 5 (20.8 %) authors, and, in
general, along with simultaneous use of the Kocher-
Langenbeck access by 12 authors (50 %), this approach
was used by 22 (91.7 %) authors. The Kocher-
Langenbeck approach was also practiced, which was
used by 17 (70.8 %) authors in an isolated version and
in combination with the ilioinguinal approach by 12
(50 %). In general, the access was used by 22 (91.7 %)
authors. Stoppa's approach, both in “pure” form and
in combination was applied by 8 authors (33 %). The
use of the modified classical ilioinguinal and Kocher-
Langenbeck approaches is determined by the emerging
serious intra- and postoperative complications
associated primarily with the duration of surgery,
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tissue trauma, including the inguinal neurovascular
bundle and lymphatic structures, large blood loss,
the development of surgical infection, the formation
of hernias and heterotopic ossification, and is aimed
at improving the visualization of the acetabulum,
especially in fragmented fractures, ensuring accurate
anatomical reduction and internal fixation, accurate
anatomical reduction and internal fixation, reducing
the operation time, blood loss and complications.
Most authors who adhere to the standard classical
approaches and fixation of fragments in the surgical

treatment of AC fractures point their significant
trauma, accompanied by blood loss reaching up to
2000 ml or more and the average duration of the
operation of 3 hours 50 minutes, which becomes
a restricting factor in widespread use in the acute
the period of injury. However, open reduction and
internal fixation are currently the standard treatment
for pelvic and AC fractures. In our opinion, the search
for an alternative approach to the surgical treatment
of some, although not all types of AC fractures, will
be justified.
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