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Abstract

Introduction. Intracapsular femoral neck fractures in the young population pose a
serious problem in their definitive surgical treatment. Nondisplaced fractures (Garden I
and II) almost always heal well, with a good finalresult and outcome. Unlike
nondisplaced, displaced fractures (Garden III and IV) are usually burdened with
postoperative complications such as: avascular necrosis of the femoral head, nonunion
(pseudoarthrosis), and fixation failure (osteosynthesis failure). Such complications
significantly change the quality of life, reduce life independence, and increase
dependence on another person. _

Aim. To measure the quality of life in patients with postoperative complications and to
answer which is the most common cause of such complications (avascular necrosis,
nonunion and osteosynthesis failure) and how they can be avoided.

Material and methods. A total of 28 patients with postoperative complications after
femoral neck fracture with displaced fractures (Garden III and IV) were retrospectively
analyzed and surgically treated at the Orthopaedics and Traumatology Clinic. Of the
total number, 11 patients had avascular necrosis of the femoral head, and the remaining
17 cases had pseudoarthrosis (nonunion), damaged fixation structure, and osteosynthesis
failure (varus head position and "cut out").

Results. In all 28 patients (pseudoarthrosis 17) and (avascular necrosis 11) showed
initial poor PCS 36.2 and slightly better in 11 patients with AVN PCS 42+-2.6 first day
after admission. In the control examinations of patients with pseudoarthrosis we obtain
the following result at 6 weeks PCS showed significant improvement PCS 48+-4.6, and
then gradually improved at 3 months 50+-4.6, at 6 months 53+-5.2 and at 12 months
54+-6.2. The mental score remained stable without variations MCS 40.2+-8.6, after 6
- weeks MCS 52+-7.2, at 3 months 54+-2.4, at 6 monthsv59+-2.4 and at 12 month 6]1+-
2.5. Patients with AVN of the femoral head showed the following results od PCS at 6
weeks 45:2+-2.9, at 3 months 46.7+-2.1, at 6 months 59.7+-2.7 and at 12 months 61.2+-
3.1, while a MCS showedthe following results: at 6 weeks 46+-1.7, at 3 months 47.2+-
2.5 at 6 ,omths 60.2+-3.1 and at 12 months 62.5+-2.7 *
Coriclusion. The main risk factors for postoperative complications (pseudoarthrosis and
avascular necrosis) are: achieved reduction, time of surgery, presence of dorsomedial
communication and screw position.

Keywords: SF-36 score, osteosynthesis, pseudoarthrosis, avascular necrosis.
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HAJYECTH INOCTOIIEPATHBHU KOMILTAKATITMHA KAJ
TUCJHOIAPAHATE CKPIIEHMIIA HA BPATOT HA BYTHATA

KOCKA KAJ MUIAJATA IIOITY JTAITHJA
AmncrpakTt |

Bogsea. MuTpakncynapaute GpakTypd Ha BpaTOT Ha GyTHa'_rét KOCKa Kaj MiajaTa
momynanuja OWTHO IO MEHyBaaT KBaJHTETOT Ha JKHBOTOT H TIPETCTaByBa TEXOK
po6ieM BO HUBHUOT JeHHUTHBEH XHPYPIIKYU TpeTMaH Heucmonupanure tbpakTypu
(Garden I u IT) ckopo cexoraim Ko6po 3apacHyBaaT, co A00ap KpaeH UCXOJ ¥ pe3yNTaT.
3a pasnuka O HEAUCIOLUPAHUTE, AUCIONMPAHHTE CKPIIECHHIM (Garden III u IV)
06MMHO CE& ONTOBAPEHM CO IIOCTONEPATHBHHM KOMIUIMKAIMM Kako INTO  Ce:
aBpacKyJapHaTa HEKpo3a HA THapaTa Ha OyTHata Kocka, HE3apacHYBAKBETO
(IceynoapTposa) u ,,fixation failure’” (momymurame Ha OCTCOCHHTETCKHOT MaTepHjai).
BakeuTe KOMIUIMKAIMH GHTHO TO MEHyBaaT KBAIMTETOT Ha KHMBOTOT, ja HaManyBaaT
' JKHBOTHATA HE3aBYCHOCT M ja 3r0JIEMYyB3aT 3aBUCHOCTA O IPYTO JIHIIE.

Ilen. Ha OBaa PETPOCIEKTHBHA CTyAHja € Ja Ce MPOIEHH KBAIMTETOT HA XKHBOT Ha
NALMEHTHTE CO  TOCTOLEPaTHBHM KOMIUIMKAIMM  (XHPYPIIKH — TPETHPAaHH  CO
OCTEOCHHTe3a) M JIa CEMPOHAjIAT NPHYMHHMTE 33 PH3UK (AKTOPHUTC KOM JOBENE JO
HACTaHATUTE KOMIUTMKAIML., -

Marepujan u meromun.Ox jymum 2015 mo jymm 2019 rospuma perpOCHICKTHBHO C@
AHATM3MPAHW W XUPYPLIKM TPETHPAHH HA OPTONEACKO-TPAYMAaTOJOMKOTO KIHHHKA
BKYIIHO 28 MAIMEHTH CO IOCTONEPATUBHY KOMINUTHKAIMH [OC/IC CKPIICHUNA Ha BPaTOT
Ha GyTHATa KOCKA TPETHpaHH O ocTeocuuTesa (wrrpadosu). On BKYNHHOT opoj 11
" amuenTy Gea co aBacKylIapHA HEKpo3a Ha ITaBaTa Ha GyTHaTa KOCKa, a ocTaHatute 17
CIydaeBH CO TceynoapTposa (He3apacHyBamse), ONITETyBame Ha (UKCAIMOHATa
KOHCTPYKITHja ¥ TIOMYIITahe Ha OCTEOCHHTE3aTa , BApyC HOSHIMja HA INaBaTa M ,,cut
out”’ ' :
Pesynrata Kaj cure 28 manmentn (mceygmoaprposa 17) u (aBacKyrnapHa HEKpO3a Ha
riapata Ha GyrHaTa Kockal 1) MOKaKAAIOYEeTHH NONIM PE3YITaTH Ha (QH3MIKO 3OpaBje
PCS 36.2+- 4.6 kaj 17 mamuents co nceyRoapTposa 1 HemTo Nofo6pu kaj 11 manuentn
co ABH PCS-42+-2.6 mpsuo feH Ha npHeMoT. Ha KOHTpOIHUTE MPETNENH TalHeHTH
CO TIcey0apTpo3a TH JOo6UBME CHENHHBE PE3yNTaTd | Toa Ha 6 Hemenu PCS moxaxaa
sHatHO mopobpyeame PCS- 48+-4.6, a moroa MOCTENEHO nofobpyBame Ha 3 Mecenu
PCS-50+-4.6, Ha 6 Mecenu 53+-5.2 u Ha 12 Mecenu 54+-6.2.

Ox [pyra CTpaHa MEHTATHOTO 31paBje OcTana cTabmiHo 6e3 papujauuodeTHo MCS
40.2+-8.6, o 6 Hegemu MCS 52+-7.2, Ha 3 mecenu 54+-2.4, Ha 6 Mmecerm 59+-2.4 , a
pekce Ha 12 Mecelu ce mokayu Ha 61+-2.5

[larueATHTE O acelTHYHA HEKpo3a Ha IaBara Ha OyTHara KOCKa TH TOKaxaa
crenHuBe pesyntatu Ha Qusmako 3apasje (PCS) Ha 6 Hemenu 45.2+-2.9, Ha 3 mecenn
46.7+-2.1, na 6 mecenu 59.7+-2.7 u Ha 12 mecemu 61.2+-3.1, foneka pesyITaTUTCH Ha
MEHTAIHOTO 3/[paBje I'i MOKaxa CICHHBE PC3yNTaTH H TOA: Ha 6 memenu 46+-1.7, Ha 3
Mecenu 47.2+-2.5, Ha 6 Mecenu 60.2+-3.1 u Ha 12 Mecer 62.5+-2.7.

Baxmygox:I maBauTe pPHU3HYHH (aKkTOpH 32 HACTAHYBamkC Ha IOCTOTICPaTHUBHUTE

" KOMILTHKaIMH (TIcey10apTpo3a U aBacKylapHa HEKpO03a) BO PETPOCIIEKTHBHATA CTYHja

Ce: ITOCTHTHATATA PENIO3UIIAja,BpeMe Ha ONepalja, IPUCYCTBOTO Ha JOP30Me/HjaiHa
KOMHHYIHja 1 TO3ULIKjaTa Ha mMTpadoBHTE.

Kayunu 360posu : SF-36 ckop, 0CTEOCHHTESa, IICEYA0apTPO3a, aBacKynapHa HEKpo3a.
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- Introdaction

Intracapsular femoral neck fractures in the young population pose a serious problem in
their definitive surgical treatment. Nondisplaced fractures (Garden I and II) almost
always heal well, with a good final result and outcome. Unlike nondisplaced, displaced
fractures (Garden III and IV) are usually burdened with postoperative complications
such as: avascular necrosis of the femoral head, nonunion (pseudoarthrosis), and
fixation failure (osteosynthesis failure). Such complications significantly change the
quality of life, reduce life independence, and increase dependence on another person.
Peoplebecome dependent to perform their daily life activities and to accomplish their
needs.Today, there is a general consensus everywhere in the world that these fractures
should be treated surgically with anatomic repositioning and internal fixation, most
often with cannulated screws, and less often with other implants (1, 2,3, 4, 5, 6).
Multiple studies suggest that early anatomic repositioning and internal fixation of these
fractures are an imperative and standard treatment choice for good results (2, 4, 6). On
the other hand, regardingthe young population there is still a great deal of controversy
and debate over the type of repositioning (closed or open), the type of implants, the
position of the screws (parallel or divergent),or the choice of endoprosthesis (fully
cemented or uncemented) (7 5,8,9,10,11, 6).

Analyzing the risk factors which lead to postoperative complications, we conducted a
retrospective study, seeking for the answer which is the most common cause of such
complications (avascular necrosis, nonunion and osteosynthesis failure) and how they

can be avoided.

Material and metheds

From June 2015 to June 2017, a total of 28 patients with postoperative complications
 after femoral neck fracture with displaced fractures (Garden III and IV) were
retrospectively analyzed and surgically treated at the Orthopaedics and Traumatology
Clinic within the TOARILUC (Clinic for Traumatology,OrthopedicDiseases,
Anesthesia, Reanimation, Intensive Care and Emergency Centre). Of the total number,
11 patients had avascular necrosis of the femoral head, and the remaining 17 cases had
pseudoarthrosis (nonunion), damaged fixation structure, and ostecosynthesis failure
(varus head position and "cut out").

All patientswere aged 40 to 65. All patients primarily underwent closed repositioning
and internal fixation due to a displaced femoral neck fracture (Garden III and IV). Of
the total number, 18 were men and 10 were women. Singh's index for osteoporosis was
4-6. The primary surgerydue to afracture was performed in a time interval of 5 to 20
days. Patients’ medical documentation from the hospitals where they had previously
~ been operated was used. The results of the follow-up examinations, the reports from the
clinical finding, the X-ray as well as other documentation (CT and MRI) and laboratory
examinations were broughtby the patlents and were used for analysis.

In all patlents the quality of life was determined (measured) with the SF-36 score on the
day of admission, and then at each follow-up examination as follows: the fifst 6 weeks
after surgery, after 3, 6 and 12 months. The questlonnalres were filled in at each
subsequent examination. Finally, statistical data processing was performed for each

patient.

1
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Pseudoarthrosis - nonuion was defined when the patient had clinical signs of hip pain
and at X-ray there was presence of sclerosis of the fractured edges, impaired position of
the screws, with presence of varus deformity and implant migration (screws).

Avascular necrosis was defined when there was presence of: subchondral sclerosis,
segmental collapse of the femoral head with loss of its sphericalityor cysts in the
femoral head Picture (1).

i

Picture 1 Avascular necrosis and collapse of the femoral head and loosening of
osteosynthetic material : A. After fixation with three cannulated screws; B.
Conversion to a total endoprosthesis
The position of the screws was evaluated in both planes (AP and profile) immediately
after the first intervention. Their position was evaluated according to the criteria of
Upadhay et al. (6). An improper (inadequate) position was considered if the screws
intersected at an angle greater than 10 degrees or if they were convergent with each
other at an angle greater than 10 degrees. If the position was parallel to each other or at
an angle of less than 10 degrees between them, it was considered proper.If the screw
was placed at an angle of less than 130 degrees to the femoral axis, it was considered
inadequate.If there were fragments in the posterior-medial part of the femoral neck, then
it wasconsidered a posterior comminution (multifagemental).

Plcture 2 A. Occurrence of pseudoarthrosis (presence of a fracture line 14
months after surgery, white arrows)B. Implanted total endoprosthesis
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Repositioning was assessed according to the Garden Aligment Index (12, 13), the
criteria of Lagerby, Asplund, Ringvist (14). Varus position less than 160 degrees on AP
projection and posteriorangulation more than 5 degrees on lateral projection (profile)
was considered unsatisfactory.

Repositioning was categorized into 3 categories byGarden, as follows: (12)

L. Grade I - Reposition good in both planes (AP and profile) posterior angulation <10 °
II. Grade II - Reposition good in one plane (APor profile) posterior angulation <20 ©

II1. Grade III - Reposition unsatisfactory in both planes, posterior angulation> 20 °

The position of the screws was estimated according to the modified version bySchlap
(previously described in the text) (17). He has described his criteria by giving points for
the position of the individual screws, as follows:

a. The position of the screw should be
central ‘or caudal on the anterior-
posterior projection

b. The distance between the tip of the
screw and the articular surface should be
up to 10 mm

c. The position of the lowest screw
should be directly through the calcar of
the AP projection

d. The angle of the screws -with the
diaphysis of the femur should not
exceed 130 degrees .

Picture 3  A) Anterior-posterior B) Profile projection

If the total score was 4 points (maximum), then the position of the implants was
assessed as an adequate pos1t10n Below this, score repositioning was considered
inadequate (Picture 3).

All patients were operated under the same conditions, Wlﬂl spinal anesthesia, on an
ordinary chair in a supine position. An anterolateral approach by Watson-Johneswas
used. The osteosynthetic material was first removed -and then the endoprosthesis was
implanted. In 21 patients, a non-cement endoprosthesis was implanted and in the
remaining 7 patients, a cement endoprosthesis was implanted due to damage to the
acetabulum by osteosynthetic material and initial osteoporosis.

Postoperatively, 5-7 days of antibiotic therapy and 6 weeks of postoperative
anticoagulant therapy were indicated in all patients. The sutures were removed after 10-
14 days The first postoperative day started with physical therapy with a physmtheraplst
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and passive movements in bed, and verticalization followed after the control X-ray and
removal of the drain.

Results

Of the total number of 28 patients with postoperative complications, 11 patients had
avascular necrosis and 17 pseudoarthrosis. ‘

In the group of patients with pseudoarthrosis, in terms of the repositioning degree, only
2 patients (12%) achieved reposition grade I, 8 patients achieved reposition grade II, and
the remaining 7 patients achieved reposition grade III. So, the achieved reposition in
only 2 patients was grade I, and in the other patients grade II and III, which points out to
the fact that the main reason for the occurrence of pseudoarthrosis was incorrect

reposition in 88% (Figure 1).

GAI
2 (patients)

B GAI |
= GAIl Il
= GAL Il

Figure 1  Degree of repositioning achieved according to Garden in patients with
pseudoarthrosis '

In all patients the fracture was repaired and fixed with 3 cannulated screws ina period of
4-15 days after injury. Of the total of 17 patients, posterior comminution was reported in
the dorsomedial part of the femoral neckin 6 patients (35%). It wasthekey factor in joint
instability, osteosynthesis failure, verus position, and the occurrence of pseudoarthrosis.

Regarding the position of the screws in the neck and the head of the femur, the
following results were obtained. In 4 patients, a triangular construction with-parallel
screws was made, in 3 patients the screws were placed convergently, and in the
remaining 4 "criss-cross" at an angle greater than 10 degrees. In this group of
pseudoarthrosis, in 4 patients a "cut out" was registered whereas in 7 patients varus
. position of the head, and in 3 patients a broken implant. The irregular triangular
construction wasalso implied as an important factor in the development of

pseudoarthrosis.

19
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In the group of patients with avascular necrosis (11 in total), in terms of the results
achieved 3 patients had grade I, 4 patients grade II, and another 4 patientsgrade III.
Thus, the risk factor in terms of the achieved repositioning was that excellent
repositioning was achieved in only 3 patients (27%), and in the other 4 there was
acceptable and unacceptable repositioning. These results show that an imperative to
avoid complication such as aseptic necrosis is a good repositioning. Dorso-medial
comminution was registered in 4 patients. ,

In 3 patients repositioning and osteosynthesis were performed in the first 48 hours, and
inthe remaining patients,in a period from 5 to 10 days. The timing forthe surgery,from
the injury and the occurrence of the fracture, also plays a significantrole in the
occurrence of postoperative complications.

Regarding the position of the screws, they were placed parallellyin 4
patients,convergently in 3 patients andcriss-cross in 4 patients.

4

patients patients

Figure 2  Position of screws in patients with avascular necrosis

In all patients with postoperative complications, this study assessed the quality of life
for physical (PCS) and mental health (MCS). The same questionnaires were filled in as
in the prospective study, every 6 weeks, at 3, 6 and 12 months. All 28 patients with
pseudoarthrosis (17) and avascular necrosis of the femoral head (11) showed initial poor
physical health outcomes; PCS 36.2 + - 4.6 in 17 patients with pseudoarthrosis and
slightly better in 11 patients with AVN PCS-42 + - 2.6 during the first day of admission.
At the control examinations of the patients with pseudoarthrosis we obtained the
following results: at 6 weeks PCS showed a significant improvement (PCS- 48 + -4.6),
and then‘a gradual improvement at 3 months (PCS-50 + -4.6), at 6 months (52 + -5.2)
and at 12 months (54 + -6.2). ;

On.tile other hand, mental health remained stable without variations, initially MCS 40.2
+ -8.6, after 6 weeks MCS 50 + -7.2, at 3 months 52 + -2.4, at 6 months 53 + -2.4, and
at 12 months it rose to 54 + -2.5 (Figure 3).

10
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\
Figure 3  Demonstration of physical and mental health in patients with
pseudoarthrosis. Improvement measured by SF-36 score. Unlike PCS,

MCS showed stable value and smaller variations.

Patients with aseptic necrosis of the femoral head showed the following results of
physical health (PCS): at 6 weeks 45.2 +-2.9, at 3 months 46.7 + -2.1, at 6 months 49.7
+ .27 and at 12 months 51.2 + -3.1, while the mental health score showed the following
results: at 6 weeks 46 + -1.7, at 3 months 47.2 +-2.5, at 6 months 50.2 + -3.1 and at 12

months 52.5 + -2.7 (Figure 4). '

~ Figure 4 Demonstration of SF-36 physical and mental health. outcomes in
' patients with aseptic necrosis of the femoral head

20
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Discussion

Displaced fractures of the femoral neck in the younger population treated with
osteosynthesis are fraught with multiple postoperative complications such as avascular
necrosis, nonunion (pseudoarthrosis), fixation failure, and are deteriorating the quallty
of life of the injured making patients life-dependent (6, 15, 16). Their treatment is
difficult, expensive, and related to frequent hospitalizations.

In the literature, the above complications are widely described with different incidence:
pseudoarthrosis of 4% -59%, while aseptic necrosis of 10% -86% (17, 6, 16). This
percentage of risk factors can be explained by the different selection of patients in terms
of age, bone quality, type of fracture, method of repositioning, method of fixation
construction and time of surgery after injury (sooner or later) (4, 5, 6,10). 7
Numerous risk factors have been described in the literature that could lead to
postoperative complications such as: the quality of repositioning, presence of posterior
comminution on the posterior medial part of the femoral neck, the time interval from
injury to surgical treatment, the type of surgical fixation, the position of screws in the
head, etc. (17, 5, 8, 9, 10, 11, 6, 17).

Fragment dislocation has been identified in all studies as a key risk factor for the
occurrence of such comphcatlons On the other hand, in nondisplaced Garden I and II
fractures, such complications occur in a much smaller number (19, 5, 6, 17).

In this retrospective study comprising28 patients, analyses of key risk factors that could
lead to the abovementioned complications (AVN- 11 and pseudoarthrosis —17)were
performed. All patients underwent surgery due to displaced fracture Garden II, IIL, IV.
The youngest patient was 40 years old and the oldest 65 years old. The meanage was 58
+-4.2

The results of the analysis showed that 17 patients with pseudoarthrosis at the time of
admission showed reduced quality of life measured by the SF-36 score (PCS 36 + -4.2),
in comparisonwith the normal population or with the healed fractures from the
prospective study (PCS 52 +-9.4).

At the control check—upsat 3, 6 and 12 months, the physical health gradually improved,

reaching the values of the normal (healthy) population.

The physical health results measured by SF score in the group of avascular necrosis of
the femoral head showed slightly better results (PCS 42. + - 4.2) on the day of
admission, whereas postoperatively on the control exammatxons the results showed
improved values of the normal population or fixed fracture of the prospective study. The
conclusion of our study in both groups (pseudoarthrosis 17 and AVN 11) showed worse
results thanon the day of admission, and gradual improvement on the control check-ups,
reaching values of the normal population and repaired fractures from our prospective
study of femoral neck fractures. .

The results obtained inthe group of AVN showed that the quality of life for mental
health were slightly better (MCS 46,2 + - 8.6), and then on the control check-upsreached
MCS 52 +-7.2,

Accordmg to Slobogeon et al. (16) the quahty of life was analyzed in patients with
femoral neck fracture, and the young population showed the worst PCS results in the
first 6 weeks,but there was a gradual improvement at 3, 6, 12 months to normal
population values. Physical health PCS from the SF score in patients with
pseudoarthrosis had worse results than fractures that healed, MCS- 38.1 + -4.7,

nonunion 49.5 + -5, and AVN 45.2 + -9.7.Mental Health Quality of Life (MCS)results
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showed better MCS 50.4 + -7.2 scores with small variations in the first 6 weeks, and
then values gradually increased.
According to Collange et al. (20) retrospective analysis of quality of life bythe SF-36
score in patients younger than 55 with a fractured femoral neck, showed a lower score in
the advanced stage than in patients with pseudoarthrosis and avascular necrosis of the
femoral head.
Results of this retrospective study regarding risk factors leading to complications
showed pseudoarthrosis (in 17 patients) and avascular necrosis (in 11 patients).
The posterior comminutionwas present in the group of pseudoarthrosis in 6 patients and
in the group of avascular necrosis in 4 patients. It is an important factor leading to
instability, displacement of fragments, pseudoarthrosis, and avascular necrosis. The
posterior comminution is also considered to be an indicator of fracture instability,
described by a number of authors.
Therefore, in this type of comminution, the choice of treatment is placement of a bone
graft, and if it is a larger defect and greater comminution, a more adequate choice of
- surgical treatment would be arthroplasty (endoprosthesis) (6, 21).
Loom Soon Kang et al.(22) registered pseudoarthrosis in 9 (10.7%) of 84 cases
withsubcapitalfracture of the femoral neck, avascular necrosis in 6 patients, and
‘fixation failure’ in 7.1% and concluded that postetior comminution and the type of
fracture are important factors in the development of avascular necrosis.
The correlation between the time interval from injury and surgery (repositioning and
fixation) has been the subject of numerous studies worldwide. (21, 22, 5). Jain ef al. (25)
compared early fixation in the first 12 hours after injury with later fixation after 12
" hours and found16% avascular necrosis in patients in the second group treated with
internal fixation after 12 hours. No aseptic necrosis was reported in the first group of
patients (surgically treated in the first 12 hours).
Swiontkowski et al. (5) achieved 100% repaired fractures when they performed the
fixation in the first 8 hours of injury, but 30% of injured patients in their analyzed series
had nondisplaced Garden II fractures.
Zetterberg at al.(23)also suggest that the timing of surgery is an important factor
affectingthe final results.
The results of this retrospective study rega:rdmg the time of surgery showed that of the
total number of 28, surgery was performed in the first 48 hours in 11 patients, and in the
remaining patients during the following 3-10 days.
According to Upadhyay (6) et al.,0f102 patients with displaced fracture (Garden III and
IV) of the femoral neck in a young population aged 15-50 years, only three patients
underwent surgery in the first 12 hours and the rest later during the first week. They
believed that internal fixation was equally effective if performed in the first week after
injury, no matter whether it would be performed in the first 48 hours or in the first week.
However, they added that after a week of fibrosis around the fracture and migration of
the distal fragment, it proximally complicated repositioning and required -an open
procedure.
Our viewregarding the timing of surgery is anatomical repositioning in the first hours, as
soon as the condition allows, and not later than 48 hours. The patients in our study were
.operated during the first 48 hours.
The quality of the repositioning plays a major role in the repair of the fracture, the
quality of life and the final outcome (2, 3, 4, 6). Anatomical repositioning allows for
wider contact of the fractured fragments and thus better healing (6, 21, 22). However, in
many cases it is difficult to achieve anatomical repositioning, especially in patients with
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vertebral fracture and presence of dorsomedial comminution. Most of the fractures
which re-dislocate are the ones with posterior comminution.
The results of this study showed that dorsomedial comminution is an important factor
and plays a key role in the instability of fractures with subsequent complications.
Recently, in such cases our choice has been a more adequate surgical treatment such as
‘a total prosthesis - total endoprosthesis, most often non-cement or bone graft
application.
In our retrospective study, assessing the repositioning achieved during surgery there was
a first-degree repositioning only in 2 patients, Garden II in 8 patients and Garden III in 7
patients in the group of pseudoarthrosis, whereas in the group of aseptic necrosis Garden
Iin 3 patients, Garden Ilin 4 patients and Garden IIlin 4 patients.
On the other hand, regarding the fixation structure, in patients with pseudoarthrosis the
screws were placed in parallel in 4 patients, convergent in 3 and crossed in 4 patients,
and in patients with avascular necrosis, only in 3 patients the screws were placed in
parallel, in 3 patients convergent and in 4 patients crossed. In 4 patients there was a "cut
', in 7 patients a "fixation failure" with a varus head position and in 3 patients broken
screws. The correct posmon of the screws is parallel in both directions (AP and profile)
and every other variant is arisk factor.
- The parallel position pr0v1des a stable fixation of the spherical head on a wider base
compared to the convergent structure which stabilizes a smaller area of the head and a
fixation whichinstability causes complications (nonunion, pseudoarthrosis and AVN)
(6).
The greater divergence of the screws from parallelism leads to a "criss cross",which
does not allow good compression of the fragments and repair of the fracture (6).
Regarding the position of the screws according to the Shep criteria (17), in our series
only in 5 patients did the screw position score 4 points, in 8 patients- 3 points and in 4 -
2 points. Proper screw positioning according to Shep criteria is crucial for fracture
stability. The correct position is evaluated with 4 points, the position with 1 and 2 points
leads to postoperative complications.
Asnis and Wanek(18) described avascular necrosis in 11% of their patients with a
fractured femoral neck in atwo-year follow-up, increasing to 22% during an8-year
follow-up. In their series, 25 of the patients had nondisplaced Garden I and II type
fractures. The authors believe in the revascularization of the head during fracture repair

after internal fixation.

Soto-Hall et al. (24) believe that stress on the reticular blood vessels is the main reason
for the development of aseptic necrosis of the femoral head, even in nondisplaced
Garden I and II fractures. Later Asmis and Wanec-Sguglione (18) described avascular
necrosis in 20% of nondisplaced Garden I and II fractures,apart from the intraosseous
repair that had occurred in the devascularized head. -
This ret_rdspective study has confirmed that risk factors such as posterior comminution,
repositioning quality, unstable fixation, and incorrect position of the implants are the
main factors leading to postoperative complications. They can be reduced oravoided
with good injury assessment, anatomical repositioning, correct screw position, and
stable fixation. In patients with posterior medial comminution of the femoral neck it
generates instability and in such a case, the surgeon should choose a more appropriate
surgical treatment such as arthroplasty (implantation of endoprosthesis).
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Conclusion
The results of this study undoubtedly showed that:

* The main risk factors for postoperative complications (pseudoarthrosis and avascular
necrosis) in this retrospective studywere: the achieved repositioning, the presence of a
dorsomedial comminution and the position of the screws, as well as the time interval
from injury to surgery.

 The timing of surgery is still a key factor in the occurrence of the abovementioned
complications.

* Achieving a good or excellent repositioning has shown to be a key factor in the
development of these complications in this retrospective study.

* The parallel position of the screws in the two plains (AP and Profile), the trlangular
construction and the good placement of the screws are imperative for the repair of the
fracture and avoiding of postoperative complications‘ (avascular necrosis,

pseudoarthrosis)

~ « The presence of dorsomedial comminution is a major factor leading to the occurrence
ofpostoperativecomplications. Therefore, the surgeon (Garden III and IV) should choose
more appropriate surgical treatment such as cement-free full endoprosthesis. If the
surgeon insists on osteosynthesis, then the resulting defect should be filled with a bone

defect.
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