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Introduction
The urgency of the problem of treatment of acetabulum fractures is due to the increase 

in road injuries, the increased severity of this injury, the complexity of surgical treatment, 
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Abstract

Background: Dislocated BB fractures and multi-plane fractures are subject to surgical treatment. Open 
reduction and internal fixation (in foreign literature, the abbreviation ORIF is used-open reduction and in-
ternal fixation) remain the standard method of treating fractures of the BB to date. Many authors, in cases 
of fractures that are predictors of poor results of ORIF use, recommend performing “acute” PE TBS, which, 
according to the authors, is a “viable long-term solution” to the problem of fracture treatment, especially 
in elderly patients. Aim. To carry out anatomical and radiological characterization of fractures in order to 
optimize approaches to surgical treatment of patients and improve its results. Material and methods. For 
the period from 2009 to 2019 and the hospital treated 53 patients who are diagnosed with 54 fractures 
of Explosives. The age of the patients ranged from 18 to 71 years. Men predominated-60.4%. All patients 
received a high-energy injury. Fractures of the front column (29.2%) and both columns (20.4%) prevailed. 
In patients with BB fractures, fractures of the anterior column (29.2%) and both columns (20.4%) pre-
vailed. Transverse, T-shaped, T-shaped with central dislocation of the hip, anterior column, anterior wall, 
semi-transverse fracture of the posterior column, fracture of both columns with central dislocation of 
the hip were detected with approximately equal frequency. Dislocation of the femur was diagnosed in 12 
cases (22.2%), half of them had posterior dislocation. GBC damage was detected in 12 cases. Results and 
discussion. The analysis of the results of X-ray and CT examination of patients allowed us to detail the an-
atomical and morphological nature of fractures and injuries of the BB and GBC. Patients with BB fractures 
were divided into two clinical groups, taking into account the nature of anatomical and morphological 
injuries of the BB and femoral head. Criteria for inclusion and exclusion of patients in clinical groups have 
been developed. Indications for the choice of the most optimal variant of the surgical treatment meth-
od for each individual patient in each clinical group are determined. In the first group of patients, ORIF 
was performed using standard surgical approaches and submerged fixators or performing percutaneous 
minimally invasive fracture fixation. In the second group of patients, CHP is indicated. In older patients, 
preference should be given to performing “acute” PE TBS. Conclusion. The detailing of anatomical and 
morphological injuries and fractures of the BB and GBC allowed us to identify the features of these inju-
ries, which contributed to the formation of two clinical groups of patients with different types of BB frac-
tures. Criteria for inclusion and exclusion of patients in clinical groups were developed. Hikes have been 
developed for each clinical group and indications for choosing the most optimal variant of the surgical 
treatment method have been determined.

Keywords: Acetabulum fractures and their classification; Open reposition and internal fixation; Acute 
primary hip replacement
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complications arising both in the pre- and postoperative periods [1-
6], at the same time, the frequency of BB fractures ranges from 2% 
[5] to 22% [1] with a tendency to increase the number of fractures 
[5,7]. Butterwick et al. [8] It is noted that geriatric patients are the 
fastest growing subgroup of patients with BB fractures, while the 
frequency of its fractures in patients over sixty years of age has 
increased 2.4 times over the past quarter century [8]. It is believed 
that dislocated BB fractures and multi-plane fractures are subject 
to surgical treatment [1,9-12]. Open reduction and internal fixation 
(the abbreviation ORIF is used in foreign literature-open reduction 
and internal fixation) remain the standard method of treatment 
of BB fractures to date [12-16]. Letournel [9], wrote that the 
ideal open reposition is the method of choice for the treatment of 
dislocated BB fractures [9]. In their research, the authors note that 
to date, the principle of direct anatomical reposition of columns and 
fragments of explosives with fixing screws and neutralizing plates 
remains the leading one in the treatment of fractures of explosives 
[9,15-19]. Achieving anatomical reposition and stable fixation 
when performing ORIF provides the patient with the possibility of 
early rehabilitation [17]. It is known that the typical pattern of a 
BB fracture in younger patients is damage to the posterior column 
and the posterior wall. For persons 50 years and older, fractures 
of the anterior column involving a quadrangular (quadrolateral) 
plate (surface) with a central dislocation of the femoral head are 
more often diagnosed [19-24]. The peculiarities of the nature of 
BB fractures, making changes in approaches to surgical treatment, 
pose new challenges for the effective solution of the problem when 
performing ORIF [25-30]. Poor results the outcomes of the use 
of ORIF (Open Reduction & Internal Fixation) in elderly patients 
incline researchers to consider the use of a combination of ORIF and 
Primary Endoprosthetics (PE) TBS-an approach called “combined 
hip procedure” (Combined Hip Procedure-(CHP) [18,21-24]. 
Currently, there is a growing interest in performing PE TBS, since 
this treatment provides advantages in qualitative stabilization of 
the fracture and while minimizing damage to soft tissue formations, 
rapid and significant reduction of pain syndrome, the possibility of 
early mobilization of the patient [7,17,25,26,31-41]. Goal To carry 
out anatomical and radiological characterization of fractures in 
order to optimize approaches to surgical treatment of patients and 
improve its results.

Material and Methods
The work was performed in the department of Traumatology 

of the Botkin City Clinical Hospital (hereinafter referred to as the 
LPU). For the period from 2009 to 2019 and the hospital treated 
53 patients who are diagnosed with 54 fractures of explosives. 
The age of the patients ranged from 18 to 71 years (Table 1), 
while most of the victims were aged from 18 to 50 years. Men 
predominated-60.4%. There were no BB fractures in patients in the 
age range from 61 to 70 years. In our work, we used the “Patient 
Database” of the Botkin City Clinical Hospital, which has been 
maintained on an ongoing basis since its establishment in 2015. 
Clinical data such as gender, age, date of injury and hospitalization, 
mechanism of injury, classification of BB fractures and associated 
injuries (hip dislocation) are recorded during admission and 

examination of patients included in the study. All patients received 
high-energy trauma in road traffic accidents-37 cases fell from a 
height-16. First day of LPU 47 hospitalized patients, of which 21 
patients were taken to hospitals by ambulance, 17-ambulance 
(emergency hospital), 9-by passing cars, and 6 patients transferred 
from other institutions or emergency hospital by ambulance. The 
vast majority of patients (47) were taken to the institution in a 
state of shock: (I degree-21, II degree-18, III degree-5, IV degree-3) 
(Table 2).

Table 1: Distribution of patients with fractures in B by 
gender and age.

Gender
Age

18 - 30 31-50 51-60 61-70 71> Всего

M abs/% 12 17 3 -  32

W abs/% 7 12 1 - 1 21

Total 19 29 4 - 1 53

Table 2: Characteristics of the condition of patients with 
fractures in the V at admission to the medical center.

Shock 
(Degree) ISS Scores Duration of Stay 

in ARO (Days)
Trauma-Surgery 

Time Interval (Days)

1 <20 <7 7-Mar

2 >30 >7 14-Aug

3 >40  >14 15-21

4 >50 >21 22-28

Concomitant injuries in persons with pelvic fractures are 
presented in Table 3. In accordance with the set goals and 
objectives of the study, we conducted a comprehensive examination 
of 53 patients with fractures of the BB treated in the hospital of 
the institution. Standard X-ray examination was carried out as soon 
as possible. All patients underwent an overview image in two or 3 
projections. Antero-posterior projection with the direction of the 
tube to the entrance to the pelvis (inlet), and the direction of the 
tube to the exit from the pelvis (outlet) Oblique locking and iliac 
projections were also performed at an angle of 45 degrees. To 
identify damage to the load zone of explosives, the arched angle 
was determined on radiographs in a straight line and two oblique 
projections. According to JM Matta [42], with a value of less than 
45 degrees, surgical treatment is indicated in case of congruence 
violation in TBS [32,42]. Intraoperative control was performed 
using an electron-optical converter. Postoperative quality control 
of the performed reposition and fixation of fractures of the BB was 
carried out using X-ray and CT examination on the 7th-12th day after 
the operation. When performing control studies, the following 
indicators were evaluated: the number of residual dislocations of 
fragments, the correctness of the position of plates and screws, the 
presence of foreign bodies (bone fragments, screws) in the joint 
cavity. The reposition was considered anatomical in cases when the 
magnitude of all residual displacements on radiographs in three 
standard projections and on CT did not exceed 0-1mm. In order to 
determine the quality of the performed reposition of the performed 
osteosynthesis of acetabulum fractures, we used the main criteria 
for the satisfactory position of the fragments:
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Table 3: Concomitant injuries diagnosed in victims with pelvic ring damage.

Pelvic Ring Injuries and Related Injuries
Age 

18 - 30 31-50 51-60 61-70 71> Всего

Pelvic ring damage 19 28 3 - 1 52

Pelvic ring injuries and 5 11 2 - - 18

chest injuries       

Pelvic ring injuries and abdominal trauma 2 4 1 - - 7

Damage to the pelvic ring and injury to the genitourinary system - 3 - - - 3

Damage to the pelvic ring and

damage to the main vessels and nerves. - 2 - - - 2

Pelvic ring injuries and limb injuries 11 17 7 - - 35

Pelvic ring and TBI injuries (open, closed) 8 15 5 - - 28

Pelvic ring injuries and

spinal cord and spinal cord injuries. 2 4 2 - - 8

Open damage to the pelvic ring. 1 3 1 - - 5

Pelvic ring injuries and wounds. 4 11 2 - - 17

a)	 The value of the residual displacement of fragments on any of 
the three projections for simple types of fractures is no more 
than 1mm, and for complex types no more than 2-3mm.

b)	 The residual displacement of fragments within the load zone 
does not exceed 1mm.

c)	 The distance between the lower edge of the femoral head and 
the figure of the tear on both sides is the same, which indicates 
the absence of a dislocation of the head.

d)	 The articular surfaces of the femoral head and the roof section 
of the acetabulum within the 45o arch angle in all three 
projections should be strictly parallel.

To assess the correctness of the position of the fixing plates 
and screws, the radiographic method was not absolutely reliable 
(the presence of a possible error in the patient’s laying during 
the examination). In cases when the screw did not cross the joint 
gap in any of the three projections, the position of the screw was 
considered correct. The analysis of primary radiographs made it 
possible to predict the tactics of treatment of patients in the first 
minutes, to clarify the need and timing of CT with 3D reconstruction 
of the pelvis and TBS, and the subsequent need for MRI of TBS. For 
convenience, the distribution of pelvic fractures of patients was 
carried out according to the AO/ASIF classification (Table 4).

Table 4: Pelvic ring injuries detected in hospitalized 
victims.

Damage 
AO/ASIF 

Classification

Number of Observations Total

Men Women
n

авс. авс.

А 2 - 2

В 11 14 25

С 19 7 26

Total 32 21 53

Research and Result
Based on the analysis of X-ray and CT examination of patients, 

BB fractures were interpreted taking into account the classification 
according to R. Judet, J. Judet, 1964 [34], and Letournelle E [9], 
included 5 elementary and five associated fractures, as described 
by Letournel [9], distributed as follows (Table 5). Fractures of the 
anterior column (25.5%) and fractures of the anterior column +/
or anterior wall/ semi-transverse fracture of the posterior column 
(12.7%) prevailed. With approximately equal frequency (7.3-
9.1%), transverse, T-shaped, T-shaped with central hip dislocation, 
fracture of both columns with central hip dislocation were detected. 
Dislocation of the femur was diagnosed in 12 cases (21.8%), and 
only in 2 cases posterior dislocation was noted. Femoral head 
fracture was detected in two cases (3.6%).

Table 5: BB fractures classified by E Letournel [9].

5 anterior wall

- posterior wall

2 posterior wall posterior hip dislocation

3 posterior column

10 anterior column

4 anterior column+anterior wall

4 transverse fracture

5 T-shaped fracture

4 T-shaped +posterior hip dislocation

- posterior column +posterior wall

3 posterior column +posterior wall +posterior hip dislocation

2 transverse fracture +posterior wall

7 anterior column + anterior wall +anterior +posterior hemi 
transverse

2 fracture of both columns

4 fracture of both columns +central dislocation of the hip

2* Fracture of the femoral head

55 Total

*- *- femoral head fractures are not included in the number 
of BB fractures.
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All patients underwent surgical treatment-open reposition 
and internal fixation of ORIF, which remains to date the “gold 
standard” for the treatment of fractures of the BB [33,34], which 
was carried out using various plates: neutralizing, neutralizing 
with angular stability, or reconstructive pelvic. Surgical access 
depended on the nature of the diagnosed fracture. With fractures 
of the posterior column, the posterior wall of the BB, or with their 
combined damage, the Kocher-Langenbeck access was used, with 
transverse fractures of the BB and its anterior column, the ilio-
inguinal access and its modifications were used. The results of 
ORIF execution are presented in Table 6. We have accumulated 

our own extensive experience in surgical treatment of BB fractures 
and performing ORIF. Attention is drawn to the features of BB 
fractures encountered in the analysis of X-ray and CT data in the 
preoperative period and during surgical interventions, namely, the 
presence of different variants of fractures of the tetrahedral plate 
(surface) of the BB, GBC, and posterior wall. The revealed features 
of BB fractures, as practice has shown, caused certain technological 
difficulties, both when performing an operative manual and in the 
selection of implants for fixing fractures, which is consistent with 
the data of the literature studied [35,36].

Table 6: Results of ORIF execution.

Surgical Approach

Parameter

n
Duration (min) Volume of Blood Loss (ml)

Intraoperative Complications
Me M±m Me M±m

Kocher-Langenbeck 5 140 150±86,02 400 670±228,04 Neuropathy of the left sciatic nerve

Ilio-inguinal 19 180 180,8±62,01 850 1041,7±700,26 Neuropathy of the left obstructive nerve

Kocher-Langenbeck + Ilio-
inguinal 4 262,5 261,3±17,5 1000 1950±443,47 Damage to the sensitive branch of the plantar 

nerve during Ilio-inguinal approach

Mini invasion 10 105 115±60,83 650 600±361,94 Suppuration in the area of screw insertion

A more thorough anatomical and morphological analysis of the 
data of X-ray and CT examination of BB and GBC injuries of patients 
was carried out, which revealed the nature and features of these 
injuries (Table 7). Table 7 presents the radiological features of BB 
fractures, which we considered criteria for inclusion of patients 
in the second clinical group. The results of the analysis of the 
X-ray and CT examination of the anatomical and morphological 
characteristics of fractures of BB and GBC were an objective 

basis for the identification of two clinical groups of patients 
differing in anatomical and morphological characteristics of the 
identified fractures. Taking into account the revealed anatomical 
and morphological characteristics of fractures. In the course of 
the study, the diagnosed fractures of BB and GBC were developed 
inclusion and exclusion criteria for the formation of two clinical 
groups (Table 7).

Table 7: Revealed radiological features of BB and GB fractures.

Type of 
Fracture

Type of Damage Femoral Head Injuries Posterior Wall

Dislocation/
Subluxation 
of Femoral 

Head Injuries 

Quadrilateral 
plate

Impact /
Comminuted 

Fracture of the 
VA Vault. (s-m 

Seagulls)

Associated 
Fracture

The 
Presence of 

Intermediate  
Fragments

Impact Associated  
Fracture

More 
than One  
Fragment

Edge  
Impact

PC + PHD 2 - - 2 1 1 - 2 -

T - shaped 
fracture + 

PHD
4 4 3 4 1 3 - - -

PC +PW + 
PHD 2 - - 2 1 1 2 - 2

T + PS - - - - - - 1 - 1

PC + AC + 
CHD 4 4 2 4 2 2 - - -

Всего: 54 12 8 5 12 5 7 3 2 3

Итого: 54 12 8 5 12   3 8

The purpose of distinguishing two clinical groups was the 
need for a more in-depth understanding of the identified features 
of anatomical and morphological characteristics of BB and GBC 
fractures for subsequent clarification of indications for choosing 
the most optimal, individually selected variant of the surgical 
treatment method for each individual patient with BB and GBC 

fractures in each clinical group to improve early, medium-term and 
long-term results of surgical treatment and social adaptation of 
patients.

Inclusion criteria for the formation of the first clinical group:

A.	 The age of patients from 18 to 70 years and older.
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B.	 Closed fractures of the acetabulum with displacement.

C.	 The time between injury and surgery is from 1 to 2, but not 
more than 3 weeks.

D.	 The patient’s consent to participate in a strict protocol of 
observation and rehabilitation.

Inclusion criteria for the formation of the second clinical group:

a)	 The age of patients from 18 to 70 years and older.

b)	 Closed fractures of the acetabulum. Fractures of the BB and 
GBC, which are prognostically bad signs for performing ORIF.

c)	 Closed comminuted/multi-comminuted fractures of explosives 
with a significant displacement of fragments.

d)	 The presence of radiological symptoms of a complex fracture 
of the BB as a “Seagull symptom (Gull sign), fracture of the 
quadrangular plate (surface) BB with displacement, the impact 
of the walls of the BB.

e)	 Closed comminuted/multi-comminuted fractures with 
significant displacement of fragments and defects in the walls 
of explosives.

f)	 Fractures and impaction of the femoral head.

g)	 Damage to the cartilage of the BB and the femoral head (with 
and without impact of the subchondral zone).

h)	 The time between injury and surgery is from 1 to 2, but not 
more than 3 weeks.

i)	 The patient’s consent to participate in a strict protocol of 
observation and rehabilitation.

Exclusion criteria for the formation of the first and second 
clinical groups:

A.	 Conservative treatment of patients (skeletal traction).

B.	 Existing chronic infection in remission or exacerbation.

C.	 Severe comorbid pathology.

D.	 Polyvalent intolerance to antibiotics.

E.	 Open fractures of the acetabulum.

F.	 Pathological fractures of the acetabulum.

G.	 Patients who refused surgery.

A targeted comprehensive clinical and instrumental study of 53 
patients allowed the formation of two clinical groups, the first-the 
main group and the second-the comparison group (Table 8).

Table 8: Distribution of patients with BB fractures by gender and age in the first and second clinical groups.

Groups Gender
Age

18 - 30 31-50 51-60 61-70 71> Total

Group I

M abs 9-31,0% 10-34,5% 1-3,4% - - 20

W abs 4-13,8% 4-13,8% - - 1 9

Total 13 14 1 - 1 29

Group II

M abs 3-12,5% 9-37,5% 2-8,3% - - 14

W abs 4-16,7% 5-20,8% 1-4,2% - - 10

Total 7 14 3 - - 24

Statistical analysis. Statistical processing of the results of the 
study was carried out by calculating the values of the arithmetic 
mean (M), the mean square deviation (δ), the standard error of the 
arithmetic mean (m). The presence of deviations from the Gaussian 
distribution was detected using the Kolmogorov criterion. In the 
absence of deviations from the Gaussian distribution curve, the 
presence of statistically significant differences was calculated using 
the student’s criterion (p≤0.05).

Discussion of the Results
It is necessary to note the following important points of our 

research. In order to obtain reliable data on BB fractures during the 
procedure, which are poor prognostic signs (factors, predictors) 
in obtaining unfavorable results of surgical treatment using ORIF, 
we excluded from the study patients whose X-ray examination 
did not include three pelvic projections and there were no CT 
examination data. The obtained X-ray and CT images of 53 patients 
were evaluated by both specialists in radiation diagnostics and 
an orthopedic traumatologist specializing in the treatment of BB 
fractures.

All radiographs and CT sections with 3D reconstruction of each 
patient were carefully studied to identify the features of the nature 
of fractures, which are prognostically bad signs for performing 
ORIF. In addition, experts assessed the direction of displacement/
dislocation of the GBC, the presence or absence of a single or 
several fragments of a fracture of the quadrangular plate (surface) 
of the BB. Based on the performed anatomical and radiological 
analysis, the features of the nature of BB and GBC fractures were 
studied with the identification of a separate group of fractures that 
are prognostically poor predictors/signs in obtaining unfavorable 
results of surgical treatment using ORIF [37-39]. All analyzed 
fractures of BB and GBC (Table 5), including fractures that are 
prognostically poor predictors/signs in obtaining unfavorable 
results of surgical treatment of patients using ORIF (Table 7), 
formed the basis for the development of criteria for inclusion and 
exclusion of patients for the formation of 2 clinical groups (Table 8). 
The criteria for inclusion in the first group include elementary and 
associated fractures of the BB, classified according to Letournelle 
[9], (Table 5). The criteria for inclusion in the second group include 
fractures that are prognostically poor predictors in obtaining 
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unfavorable results of surgical treatment of patients using ORIF 
(Table 7). The exclusion criteria for both groups were the same. In 
both groups (Table 5), there were no significant differences in the 
mechanism of injury, age, severity of the condition at admission and 
the timing of hospitalization.

The first clinical group included patients with fractures of 
EXPLOSIVES, classified by Letournel [9] with five simple and five 
associated fractures, which are presented in (Table 5). The second 
group included patients with more complex fractures associated 
BB GBK-fractures, which are prognostically poor predictors of 
the receipt of the adverse results of surgical treatment of patients 
with the use of ORIF (Table 7). The presence of formed 2 clinical 
groups with different types of fractures of BB and GBC dictated 
the need to clarify the indications for choosing the most optimal 
surgical treatment option for each patient in each clinical group. 
In this regard, we have developed and justified approaches to the 
surgical treatment of patients of each group aimed at improving the 
anatomical and functional results of treatment.

Thus, in the first group of patients, BB fractures classified 
according to Letournel [9] with five simple and five associated 
fractures, presented in (Table 5), are indications for performing 
ORIF using standard surgical approaches and immersion 
fixators, taking into account the clinical condition of each patient 
individually [40-43]. In patients of this group, fixation of fractures 
can be performed by means of a skin mini-invasive technique, 
taking into account a strictly individual approach [44]. Treatment 
of BB fractures with ORIF should be a priority and be the first in 
the list of methods of surgical treatment of the attending physician 
(operating traumatologist-orthopedist) of the patient [32,45,46]. 
However, the characterization of the nature of fractures of the BB 
and GBC, the identification of unfavorable prognostic signs of the 
outcome of surgical treatment obliges the attending physician 
(operating traumatologist-orthopedist) in the need to revise 
approaches in the selection of surgical treatment and consideration 
of alternative methods of treatment [20,32,45,47]. As practice 
and literature data show, there is a subgroup of patients in whom 
combined internal fixation with acute hip replacement (CHP) may 
be a more appropriate treatment option. Thus, in the second group 
of patients in whom fractures are poor prognostic signs (factors), 
CHP may be preferred for the use of ORIF. This is directly related 
to the patient’s factors (including age, osteoporosis, obesity), 
the nature of fractures, which often include a comminuted and 
depressed fracture of the dome or posterior wall, a depressed 
subchondral fracture of the GBC, as well as external factors that 
include prolonged dislocation of the femur, or not the effectiveness 
of conservative treatment with persistent displacement of 
fragments [21-23,44,48]. Eg, Ortega et al. [24] indicate that CHP 
is the only way to treat patients, especially the elderly [24]. Many 
authors hold the same opinion [26,44,46,49-51]. At the same time, 
[52] indicates that a complex CHP procedure is best performed 
by a surgical team with significant experience in both the surgical 
treatment of BB fractures and TBS Endo-prosthetics [53,54].

In older patients with existing concomitant diseases, preference 
should be given to performing “acute” PE TBS [51]. Belch et al. [34], 

indications for “acute” PE include closed unstable fractures of the 
posterior and anterior columns, in combination with wall fractures, 
multi-splintered fractures with the inability to reconstruct, GBC 
fractures, while the authors emphasize that it is the nature of the 
BB fracture that is the main indication for “acute” PE [33]. Other 
authors also adhere to similar indications for performing “acute” PE 
[29,31,32,36,38,52]. It is necessary to pay attention to the emphasis 
made by Sierra et al. [55], with regard to the age of patients, that 
in cases of a comminuted fracture with incomplete reposition of 
BB fragments, “acute” PE is shown in patients older than 40 years 
[54]. In a recent paper by Antell et al. [54], the authors noted that 
the indications for “acute” PE TBS are based on the nature of the 
fracture of the BB and are not limited to the age of the patient [53].

Ortega et al. [24] recommend performing “acute” PE TB, which, 
according to the authors, is a “viable long-term solution” to the 
problem of fracture treatment, especially in elderly patients. At the 
same time, the authors draw attention to the need for preliminary 
stabilization of the columns of explosives [24].

In approaches to the surgical treatment of patients of the 2nd 
clinical group, and in particular, with regard to the implementation 
of “acute” PE TB, we adhere to the following requirements and 
conditions, namely: 1-a Collective Optimal strategy for the treatment 
of the patient should be developed, where “acute” PE TB should be 
determined as the most beneficial method of surgical treatment 
for a particular patient, the key principle of which is to achieve 
maximum reposition of columns and fragments of explosives and 
to ensure the primary stability of the acetabulum component of the 
endoprosthesis; 2-The patient must: consent (in writing) to this 
operation, know why this particular operation is proposed, know 
about the advantages and disadvantages of the proposed operation; 
3-Consent to participate in further ongoing research (periodic 
examinations to assess the results of treatment in dynamics, filling 
out questionnaires, working with questionnaires); 4-An orthopedic 
traumatologist with experience in surgical treatment of BB fractures 
and TBS endo prosthetics should be part of the surgical team (this 
may be one specialist); 5-The team’s specialists should be ready: 
to perform the replacement of BB defects, to make the right choice 
of the implant in a specific situation of damage and the nature of 
the fracture; 6-In the arsenal of the surgical team, in addition to the 
“line” of TBS implants, there should be implants for fixing fractures 
and fragments of BB columns, augments and material for replacing 
BB defects; 7-the risk of complications from the surgical aid used 
should not exceed the expected effectiveness of surgical treatment 
[55].

By definition, the indications for the choice of one or another 
method of surgical treatment should be strictly individual with 
maximum minimization of the grammaticity of the surgical aid, 
aimed at reducing the risk of a threat to the patient’s life, with 
mandatory consideration of the biological age of the patient, the 
presence of concomitant diseases, the patient’s consent to a specific 
surgical treatment and the patient’s subsequent participation in the 
study. It is known that the choice of surgical access directly depends 
on the nature of the fracture of the BB, while taking into account the 
preferences of the surgeon and his practical experience. The ilio-
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inguinal access, Kocher-Lange beck access, Stop, modified Stop, less 
often ilio-femoral and Harding access have been widely used in the 
practice of surgical treatment of BB fractures [9,15,18,34,40,41].

According to Hanschen et al. [26] and Anglen [56], stable 
fixation of the BB is achieved using reinforcing rings, cups with a 
large number of holes, and augments without internal fixation of 
the fracture, or, with preliminary reposition and internal fixation 
of the columns of the BB without restoring its articular surface, 
followed by fixation of the acetabulum component to the restored 
pelvic anatomy [17,55]. Butterwick et al. [8] argue that it is possible 
to achieve stable fixation of columns and fragments of explosives 
only by using reinforcing rings that are attached directly to the 
intact part of the ilium [8]. Other authors hold the same view 
[17,25,57,58].

Conclusion
A.	 In all patients, BB fractures were the result of a high-energy 

injury received: as a result of road accidents in 37 cases, 
when falling from a height-in 16 cases. The vast majority of 
patients (47) were taken to the institution in a state of shock: 
(I degree-21, II degree-18, III degree-5, IV degree-3).

B.	 The main number of patients (47) were hospitalized on the 
first day, of which 21 patients were taken to the medical facility 
by a reanimobile, 17 by an ambulance team (BSMP), 9 by 
passing transport and 6 patients were taken from other BSMP 
institutions or by a reanimobile.

C.	 Fractures of the anterior column (29.2%) and both columns 
(20.4%) prevailed among the fractures of the BB. Transverse, 
T-shaped, T-shaped with central dislocation of the hip, 
anterior column, anterior wall, semi-transverse fracture of 
the posterior column, fracture of both columns with central 
dislocation of the hip were detected with approximately equal 
frequency. Dislocation of the femur was diagnosed in 12 cases 
(22.2%), half of them had posterior dislocation. GBC damage 
was detected in 12 cases.

D.	 The anatomical and morphological detailing of the data of the 
results of X-ray and CT examination of the injuries of the BB 
and GBK patients revealed the peculiarities of the nature of 
the fractures of the BB: variants of fractures of the tetrahedral 
plate-14.8%, impact/comminuted fracture of the vault of the BB 
(s-m Seagull)-9.3%, impact and different variants of fractures 
of the GBK-22.2%, poly fragmentary fracture and impact of the 
posterior edge of the BB-9.3%, which are predictors of poor 
results of surgical treatment with the use of ORIF.

E.	 The development and implementation of inclusion and 
exclusion criteria contributed to the formation of two clinical 
groups of patients with different types of BB fractures was an 
objective justification for the development of indications for 
choosing the most optimal option for surgical treatment for 
each individual patient in each clinical group.

F.	 For the first group of patients, the anatomical and morphological 
nature of BB fractures is an indication for performing ORIF 

using standard surgical approaches and immersion fixators or 
performing percutaneous minimally invasive fracture fixation. 
In the second group of patients, the presence of fractures with 
poor prognostic signs dictates the use of either CHP, including 
ORIF with “acute” PE TB, or only the implementation of “acute” 
PE TB.
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