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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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typed on a special signed form, certified by a stamp or a seal.
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reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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SURGICAL TREATMENT OF OLD PELVIC INJURIES

Mukola Ankin!, Taras Petryk!, Igor Zazirnyi2, Olena IbrahimovaZ.

!Kyiv regional hospital, National University of Health Service.
Feofania Hospital, National University of Health Service.

Abstract.

The authors of the article carried out a retrospective analysis
of the case histories of 43 patients (age from 20 to 66 years)
with chronic pelvic injuries, hospitalized in 2010-2019. The
damage type was assessed according to the AO classification.
At the previous stages of treatment, conservative stabilization of
the pelvis was used - 12 (27.9%) patients, external fixation - 21
(48.8%) and unsuccessful internal fixation - 10 (23.3%) cases.
Patients were divided into two groups: I - 34 (79.1%) cases
with unconsolidated or incorrectly consolidating lesions, which
underwent reconstruction of chronic lesions within from 3
weeks to 4 months; 11 - 9 (20.9%) people with pseudoarthrosis or
consolidated with significant deformity, later than 4 months. To
determine the type of injury and preoperative planning, clinical
and radiological diagnostics, as well as computed tomography,
were used. The residual postoperative displacement was
assessed according to the Pohlemann classification. To analyze
long-term results, the Majeet system of functional assessment of
pelvic fractures was used. During surgery, anatomical reduction
was achieved in 30 (69.8%) patients, satisfactory - in 8
(18.6%), insufficient reduction more than 10 mm - in 5 (11.6%).
Intraoperative bleeding occurred in 5 (11.6%) cases. In the
early postoperative period 1 (2.3%) patients died. Postoperative
wound inflammation requiring revision occurred in 9 (20.9%)
cases. Loss of reduction followed by reosteosynthesis in 4
(9.3%) patients. The performed surgical treatment of chronic
pelvic fractures made it possible to achieve excellent and good
results in 56.4% of cases; improve the qualitative assessment of
health by 74.4% and increase the functional assessment by 24 -
46 points from the initial one.

Key words. Old pelvic injury, surgical treatment, trauma,
internal fixation.

Introduction.

There is extensive evidence on how to effectively treat unstable
pelvic injuries. The leading causes of death among individuals
affected by these injuries are shock and blood loss; however,
poor patient outcomes associated with inadequate treatment
include pain at rest and during exertion (50%), and neurological
(46%), sexual (40-50%), and urological disorders (20%) [1-3].

Concurrently, studies on the surgical treatment of old pelvic
injuries are rare although this procedure is complex, presenting
several challenges associated with optimal surgical and treatment
protocol selection. In fact, few clinics worldwide specialize
in treating this type of injuries, making their experience and
insight valuable.

A pelvic injury is considered “old” when it has been present
for over 21 days [4]. The most common causes of old pelvic
injuries include a conservative approach to the treatment of
fractures with significant fragment displacement associated
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with the incomplete assessment of the trauma or inadequate
examination of the patient. Other causes include the use of
external fixation methods for rotational or vertically unstable
pelvic injuries. Previous studies [5,9] have shown that external
fixation is ineffective in 70-90% of cases, as it is not always
possible to obtain and maintain the initially achieved reduction
over time. Finally, unsuccessful surgical intervention may result
in unsatisfactory repositioning or the loss of repositioning with
unstable fixation.

Patient outcomes associated with old pelvic injuries cannot be
compared with those of fresh pelvic injuries, partly due to the
difficulties associated with the former that include the increased
risk of neurological and vascular complications, as well as,
in some cases, the impossibility of restoring the anatomical
reduction of fragments. Indeed, a study by Matta has suggested
«open reduction and internal fixation within 21 days were
associated with a higher percentage of excellent reductions than
in reductions performed after 21 days (70% versus 55%)» [4].

The aim of this study was to summarize the experience of
the treatment of the old injuries of the pelvic ring, to determine
the technical features of surgical interventions that are most
likely to result in good patient outcomes, and to assess patient
outcomes before and after reconstruction.

Materials and methods.

The method of retrospective analysis data on treatment
outcomes of 43 patients (age, 2066 years) were obtained.
The study included 25 (58.1%) men and 18 (41.9%) women
with old pelvic injuries, hospitalized during 2010-2019 at
our hospital. All patients underwent surgery [121 days after
sustaining a pelvic injury. At the initial treatment stage, the
techniques used included conservative stabilization of the pelvis
in 12 (27.9%), external fixation of the pelvis in 21 (48.8%),
and unsuccessful internal fixation of the pelvis in 10 (23.3%)
patients. Injuries were sustained in road traffic accidents in 21
(48.8%) patients, in a fall from a height in 8 (18.6%) patients, as
a result of compression in 5 (11.6%) patients, and under other
circumstances in 9 (20.9%) patients.

The type of damage was assessed according to the AO
(Association for Osteosynthesis) classification. Fracture type A,
B, and C was diagnosed in 1 (2.3%), 13 (30.2%), and 29 (67.4%)
patients, respectively. Concomitant injuries were observed in 28
(65.1%) patients. The patients were divided into two groups;
group I, comprising 34 (79.1%) cases with unconsolidated or
improperly consolidating lesions, undergoing reconstruction
within 3 weeks to 4 months after sustaining the injury; group
I, comprising 9 (20.9%) cases with pseudoarthrosis or
lesions consolidated with significant deformity, undergoing
reconstruction more than 4 months after sustaining the injury.

To determine the type of injury and the optimum preoperative
protocol, clinical and radiological (direct radiograph imaging
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and the radiograph of the entrance and exit of the pelvis)
diagnostics as well as computed tomography (CT) imaging with
3D reconstruction were performed. Concomitant injuries were
detected using ultrasound examination, urethrocystography,
electroneuromyography, and consultations with the relevant
specialists. Laboratory tests included measuring the leukocyte
count, erythrocyte sedimentation rate (ESR) levels, and
C-reactive protein levels to rule out infection. The assessment
of the residual postoperative displacement was performed using
the Pohlemann classification, whereby the dislocation of bone
fragments of <l cm was considered satisfactory, and that of >1
cm was considered unsatisfactory [5].

To studying long-term outcomes, we used the Majeet system
of functional assessment of pelvic fractures, distinguishing
pain, performance, sitting comfort, sexual function, standing
comfort, and gait. Compliance with each of the criteria was
measured on a scale out of 100 points, which corresponded to
a patient well enough to work before injury. Clinically, a score
of >85 points was considered excellent, with good, satisfactory,
and unsatisfactory performance corresponding to 70-84
points, 55-69 points, and <55 points, respectively. For non-
working individuals, the maximum score was 80 points, while
excellent, good, satisfactory, and unsatisfactory performance
corresponded to the scores of >70 points, 55-69 points, 45-54
points, and that of <45 points.

Results.

Preliminary analysis revealed symptoms, including pain of
varying intensity in 41 (95.3%) patients, severe deformity with
the shortening of the limb in 18 (41.9%) patients, instability of
the pelvis when walking and exercising in 4 (9.3%) patients,
neurological disorders in 13 (30.2%) patients, and urological
problems in 11 (25.6%) patients. Finally, the consolidation of
the anterior section and the absence of fusion in the posterior
section was observed in 6 (13.9%) patients.

During surgery, anatomical reduction was achieved in 30
(69.8%) patients, with satisfactory and insufficient reduction
achieved in 8 (18.6%) and 5 (11.6%) patients, respectively.
Intraoperative bleeding occurred in 5 (11.6%) cases. In the
early postoperative period, 1 (2.3%) patient died. Postoperative
wound inflammation requiring revision occurred in 9 (20.9%)
cases. The loss of reduction followed by repeat osteosynthesis
was observed in 4 (9.3%) patients.

Late complications were rare. In a single patient, the purpose
of which was to stabilize the pelvic ring (fracture type C1.3
according to the AO classification), consolidation was not
achieved and pseudarthrosis remained. In addition, another
patient had chronic osteomyelitis of the ilium alongside a non-
united fracture. Both patients continued treatment.

Functional assessment of pelvic bone injuries was performed
before surgery in 29 patients. No patient was presented with
either excellent or good performance, with satisfactory and
unsatisfactory performance observed in 17 (58.6%) and 12
(41.4%) patients.

Data on long-term outcomes (1-2 years after surgery) were
obtained from 39 (90.7%) patients; excellent, good, satisfactory,
and unsatisfactory functional outcomes were observed in § (20.5%),
14 (35.9%), 12 (30.8%), and 5 (12.8%) patients, respectively.
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Comparing the indicators before and after the final
reconstruction, the observed increase in scores was in the range
of 24-46 points. Among 10 (25.6%) patients, the observed
excellent and good results were most likely due to the reduction
of pain.

Among 30 patients in group I, the time interval between injury
and surgery was within 120 days. Among 18 (60.0%) patients,
whose data on long-term outcomes were available, good, and
excellent performance was noted, likely due to fewer technical
problems during the operation. In group II patients, good and
excellent functional outcomes were observed in 3 (33.3%)
patients, likely due to the technical challenges associated
with the surgery, and the resulting high rate of neurological,
urological, and other type of complications due to the trauma.

Finally, anatomical repositioning did not guarantee a good
functional result in patients with old pelvic injuries.

Discussion.

Pre-operative injury assessment requires the evaluation of
patient clinical and radiological findings. Such evaluation should
include the analysis of the mechanism of injury, presence of any
concomitant injuries, and outcomes of any initial treatments.
Patients usually report pain at the fracture sites and limited limb
function at the initial stages; subsequent complaints include
problems with sitting or performing physical activity, urinary
disturbances, and vaginal impeachment in women. During a
clinical examination, pelvis deformity and limb shortening
may be detected, and pelvis instability may be suspected based
on the observation of patient’s gait and subsequent manual
examination.

Pre-operative assessment should include plain radiography
imaging of the pelvis, and the pelvic entrance and exit
(oblique radiographs may help detect deformities in the iliac
and ischial bone, among others). Single-leg X-rays may help
detect instability at the non-union site [6]. However, the most
complete picture of the injury site is obtained with CT scanning
with 3D reconstruction, helping to quantify the extent of the true
posterior displacement. However, CT scans should be one of
several rather than the only assessment method, as radiographs
reveal a different type of detail. In cases that involve old pelvic
injuries, access to the archive of the patient's radiographs is
required.

The next stage of preoperative preparation is the assessment of
the capabilities of the surgeon. The specialist should understand
the requirements of such surgery and be able to tell whether his
or her experience is sufficient to perform it, and whether he or
she is likely to benefit rather than harm the patient.

Ahead of surgery, an explanatory conversation with the patient
is necessary. The patient should independently decide whether
they wish to undergo the operation; they should be provided
with information about their injury and the likely outcomes,
including complications (with occur in 20% of all cases) such
as bladder, nerve, or blood vessel damage, loss of reduction,
non-consolidation, and chronic pain [7]. The patient should also
be aware that the postoperative period involves limited physical
activity for at least 3 months, and a gradual return of function
over 6—12 months.

The aims of the operation include achieving anatomical



reduction of the fracture and stability of osteosynthesis.
However, such procedures are associated with a high risk of
blood vessels and nerve damage as well as that of infection.
Therefore, it is necessary to preliminarily determine the initial
(on the stomach) and final (on the back) position of the patient,
access, necessity, and places of osteotomy and bone grafting.

The surgical approach should be selected based on the amount
of time that has passed since the injury was sustained. When
treating a pelvic injury, the patient's position on the table
should be observed, taking into account access, first access to
the posterior pelvis, then to the anterior pelvis [5]. However, in
the case of an old injury, this approach is not always practical,
in particular, in cases that involve consolidated fractures. If the
operation is performed to correct the non-union of fragments,
then it is mandatory to achieve stable fixation of the pelvic ring
before seeking access to the fracture sites, which is required for
synthesis and bone grafting. In patients with improper injury
consolidation or instability, accompanied by a significant
deformity, it is first necessary to correct the deformity before
aiming to stabilize osteosynthesis. In other words, an osteotomy
is performed first, then a resection of the scar tissue and callus,
and then osteosynthesis. Such an approach deviates from the
Letournel rule and involves a three-step sequence of anterior —
posterior — anterior approach.

Surgical approaches for osteosynthesis of chronic pelvic
injuries are standard, namely: to the anterior pelvis according
to Pfannenstiel or Stopp extended approach, to the sacroiliac
joint - posterior extra-pelvic (39 cases) or iliac approach [8,9].
Repositioning of old trauma is more challenging than that of
acute fractures. As a result, it is necessary to perform it, using
orthopedic instruments, while the patient’s healthy side is fixed
to the operating table, stabilizing his or her position.

Following reduction, stable fixation of the bone fragments is
required. This process can be challenging due to shifting forces
after reduction and reduced bone quality due to the lack of
load. Such cases require additional steps to achieve auxiliary
stabilization of fragments, including the use of large implants,
screws, and external fixation, which are selected at the operating
surgeon’s discretion, making his or her experience at this type
of procedure that much more important.

Surgical treatment of pelvic injuries is associated with the
risk of errors such as unsuccessful reduction and unstable or
insufficient fixation of fragments. Poor reduction tends to be
caused by compromised X-ray images, underestimated extent of
injury, or inability to complete the procedure. Fixation instability
occurs due to undiagnosed line fractures, osteoporosis, or
insufficient fixation due to the use of short fixators, a small
number of screws, the lack of compression, or the fixation of a
single pelvic region.

In our practice, we have encountered cases with these kinds
of complications when performing repeat osteosynthesis for
patients previously treated elsewhere. In three of such patients,
we observed the insufficient repositioning of fragments. In
five patients, short fixators were used, resulting in the loss of
reduction during the postoperative period, and in two patients,
primary unstable fixation of bones was performed. In the first
step, we removed the constructs. The reasons for unsuccessful
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reduction include the misunderstanding of the anatomy of the
pelvis or the type of injury, the inability to assess the extent of
the reduction, limited visualization during the procedure, or the
absence of a complete CT or X-ray imaging assessment. In some
cases, these complications may occur due to the surgical error
associated with using a fixator to achieve reduction, mistakenly
expecting to thus achieve fracture healing. The loss of the
achieved reduction may be due to the improper use of fixators,
the underestimated extent of the fracture, or the presence of
osteoporosis or infection.

Conclusion.

Surgical reconstruction of old pelvic injuries is challenging and
associated with a higher complication rate than is emergency
treatment of acute injuries. Good patient outcomes are more likely
when the procedure is performed by a surgeon with extensive
experience and a team of relevant specialists, working in a well-
equipped setting. The surgical treatment of old pelvic fractures
can help achieve excellent and good functional outcomes in
56.4% of cases, improve the outcomes of the qualitative health
assessment by 74.4%, and increase the functional assessment
scores by 24—46 points relative to baseline. Finally, the surgical
treatment of unconsolidated pelvic injuries within 4 months of
the injury increases the likelihood of good outcomes (60.0%)
compared with pseudarthrosis and consolidated fractures with a
significant deformity of 33.3%.

Example 1: Patient B, age 58 years

The injury was sustained on January 31, 2018. The patient was
admitted to the our hospital on August 21, 2018 with a diagnosis
of pseudarthrosis of the sacrum at the S1-S3 level, an incorrectly
consolidating fracture of the upper branch of the left pubic
bone closer to the anterior column, an angular displacement of
intrapelvic fragments, an incorrectly consolidating fracture of
the ischium on the left side with the signs of a callus formation,
and the entry of bone fragments along the axis (fracture type
B2.2 according to the AO classification). On August 23,
2018, osteotomy was performed in the consolidation zones
in the anterior section, including open repositioning of the
fragments of sacral masses on the left side, bone autoplasty,
metal osteosynthesis using screws, open repositioning of the
pubic bone, and osteosynthesis using a reconstructive plate and
screws. On April 5, 2019, we removed the metal fixators from
the anterior pelvis due to their migration. At follow-up, the
patient scored 87 points on the Majeet scale (Figure 1).

Example 2: Patient L, aged 37 years.

This patient was injured in an accident that took place on
June 30, 2018. The patient was admitted to our hospital on
July 30, 2018, with a diagnosis of the pubic and ischial bone
fracture, and that of the right iliac body fracture (fracture type
Cl1.1 according to the AO classification). On August 2, 2018,
the patient underwent open reduction of the right iliac bone
fragments, metal osteosynthesis with plates and screws, open
reduction of fragments of the pubic bone, metal osteosynthesis
with a plate, and pubic articulation fixation with screws. At
12-month follow-up, the patient achieved 94 points on the
Majeet scale (Figure 2).
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Figure 1. Radiographs and computed tomography images of the pelvic bones of patient B

a-e) Pseudarthrosis of the sacrum at the level S1-S3, incorrectly consolidating fractures of the upper branch of the left pubic bone closer to the

anterior column with angular displacement of fragments and ischial bone on the left can be seen; the signs of callus formation in the form of

a marginal formation overlapping with bone fragments along the axis are present (fracture type B2.2 according to the AO classification). f-h)

Open reduction of fragments of sacral masses on the left side, osteosynthesis using screws, open reduction of the pubic articulation, and metal
osteosynthesis using a plate and screws were performed. i-k) Metal fixators were removed from the anterior pelvis after 8 months.
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Figure 2. Radiographs and computed tomography images of the pelvic bones of patient L. a-c) Fracture of the pubic and ischial bones on the right,
and that of the body of the right iliac bone are captured (fracture type C1.1 according to the AO classification). d-f) Open reduction of fragments of
the right iliac bone, metal osteosynthesis using plates and screws, open reduction of the pubic bone fragments, metal osteosynthesis using a plate

and screws with fixation of the pubic articulation were.

Example 3: Patient B, aged 27 years.

The injury was sustained as a result of catatrauma in 2011.
The patient was diagnosed with pseudarthrosis of the right of
the sacral bone and of the superior branch of the left pubic
bone, the rupture of the pubic articulation, and the consolidated
fracture of the sacral mass on the left side (fracture type C1.3
according to the AO classification). The patient was admitted
to our hospital on June 08, 2017. On June 13, 2017, the patient
underwent open reduction of fragments of the sacral masses
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on the right side, osteosynthesis with two cancellous screws
with free bone autoplasty, and an iliac wing block with plate
fixation. Finally, the patient underwent open repositioning of
the pubic articulation fragments, and metal osteosynthesis using
a reconstructive plate and screws.

On September 8, 2017, a second surgical intervention was
performed due to the instability of the primary fixation,
involving metal repeat osteosynthesis of the sacroiliac joint
on the right side, and metal repeat osteosynthesis of the pubic
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Figure 3. Radiographs and computed tomography scans of the pelvic bones of patient B.

a-b) Pseudarthrosis of the sacral bone on the right and upper branch of the left pubic bone with the rupture of the pubic articulation were observed
(fracture type C1.3 according to the classification of AO). c-d) Open reposition of fragments of sacral masses on the right side, metal osteosynthesis
with two cancellous screws and free bone autoplasty, and an iliac wing block fixated with a plate can be seen, open reduction of the pubic
articulation fragments, and osteosynthesis using a reconstructive plate and screws were performed. f-g) Repeat osteosynthesis of the sacroiliac
Jjoint on the right side, repeat metal osteosynthesis of the pubic articulation with bone autoplasty and plasma enriched with growth factors (PRGF)
in both zones were performed. g-h) Follow-up X-ray obtained a year after surgery.
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articulation with bone autoplasty and plasma enriched with
growth factors (PRGF) in both zones. At 12-month follow-up,
the patient achieved a score of 84 points on the Majeet scale
(Figure 3).
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