DOI: https://doi.org/10.2298/SARH200727018K

UDC: 616.718.4-001.5-089

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

Clinical analysis of internal fixation femoral neck
fractures with two or three canulated screws

Igor M. Kosti¢', Milan M. Mitkovi¢'?, Sasa S. Milenkovi¢'? Milorad B. Mitkovi¢*?
'University Clinical Center Nis, Clinic for Orthopedics and Traumatology, Nis, Serbia;
2University of Nis, Medical Faculty, Nis, Serbia;

3Serbian Academy of Sciences and Arts, Belgrade, Serbia

SUMMARY

Introduction/Objective Angular stability and dynamic fixation are key factors to successful healing of
femoral neck fractures.

The objective was to evaluate the efficacy of internal fixation of femoral neck fractures with two parallel
self-tapping antirotation screws (SAF) compared to standard, three cannulated cancellous screws (CCS)
fixation.

Methods In total 100 fractures were retrospectively analyzed, divided in two groups in which two SAF
screws were used in parallel (n = 50) or three standard screws in an inverted triangle configuration (n = 50).
The groups were compared with operation time, time of consolidation, femoral neck shortening, Harris
hip score and reoperation rates.

Results SAF parallel fixation group of patients achieved consolidation rate of 86% compared to 74% in
CCS fixation group, without statistically significant difference between the examined groups (p > 0,05).
Dynamization of implants was significantly positively correlated with the fracture healing time in both
examined groups (SAF: r = 0.324, p = 0.025; CCS: r = 0.572, p = 0.001), with significantly shorter healing
time in SAF patients — on average 15 weeks (15.02 £ 1.44) in relation to the CCS group of patients — 19
weeks (19.81 + 2.94) (x*/z = 7.048, p < 0.001). There was no statistically significant difference in the Har-
ris hip score and reoperation rate among the study groups (x*> = 2.44, p = 0.487; x* = 0.500, p = 0.696).
Conclusion Our results suggested that dual parallel fixation is simpler, less invasive and it demands less
performance time. It is not inferior to fixation with three screws, from the point of biomechanics, possible
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complications, healing and functional recovery.
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INTRODUCTION

Femoral neck fractures include injuries in-
volving the area between the head of the fe-
mur and the intertrochanteric line and account
for nearly half of all hip fractures, increasing
exponentially with age [1]. The specific intra-
capsular environment with vulnerable vascular
supply, and burden some biomechanics of the
hip, contribute to the high complication rates
seen after osteosynthesis of these fractures [2].

Internal fixation is frequently used for un-
displaced fractures and for displaced intracap-
sular fractures in which preservation of the
femoral head is preferred or the patient with
poor premorbid conditions for arthroplasty
[3, 4]. Traditionally intracapsular femoral neck
fractures are operatively treated with three can-
nulated cancellous screw, but controversy re-
mains over what the ideal number and correct
position of screws should be for treating these
fractures [5, 6].

However, the outcomes after convention-
ally inverted cancellous three screw fixation
of femoral neck fractures have not been uni-
formly positive and the rates of revision surgery
ranging 8-27% [7]. One of the main reasons
for such poor outcomes is reflected in a more

technically demanding procedure in terms of
fracture reduction and correct placement of
screws. A simpler technique of placing only two
parallel screws, one higher and the other lower
in the femoral neck, may be a suitable alterna-
tive to improve complication rates of surgical
treatment of femoral neck fracture in properly
selected patients.

Objective

The primary objective of our trial was to evalu-
ate the clinical outcome of internal fixation of
femoral neck fractures by double screws versus
three cancellous screws fixation in skeletally
mature patients.

METHODS

After Institutional Review Board approval (ref.
no. 12-2466-12, approval date March 9, 2015)
we retrospectively reviewed data from January
2014 to January 2017 from the University
Clinic of Orthopedics and Traumatology, at
the Clinical Center in NiS. The study included
a series of 100 patients with femoral neck frac-
tures treated by the same group of surgeons.
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D attempts, open reduction through
Watson-Jones approach was car-
ried out. In our clinical practice, for
the last 15 years, we predominantly
used for osteosynthesis of femoral
neck fractures, double SAF from a
domestic supplier (D.O.O. Traffix,
Ni$, Serbia). Anti-rotational self-
tapping cannulated screw is made by
= medical steel 316LVM, body diam-
eter screw of 7.2 mm, with threads

Figure 1. Standard AO 6,5 mm cannulated cancellous screw (A); self-tapping cannulated screws

and position of the implant in femoral neck (B, C, D)

Figure 2. Plain radiographs to verify correct placement of self-tapping cannulated screws femo-
ral neck fixation (A - distal screw placement; B - proximal screw placement; C - profile parallel
placement)

A group of 50 patients with femoral neck fractures were
treated surgically with two parallel inserted self-tapping
anti-rotational screw fixation (SAF) group, while the
other group of 50 patients were surgically treated using
the multiple cancellous screw fixation method with three
cannulated cancellous screws (CCS) group. Data were
collected and compared retrospectively in both groups.
Patients were selected using random allocation software
[8]. The patients were not blinded to their treatments. All
patients were followed up until fracture union or a revision
surgery was performed. No patient was lost by the end of
the first-year follow-up.

The inclusion criteria were for all patients who had
either an undisplaced fracture, or a displaced femoral
neck fracture with American Society of Anesthesiologists
score range 1-3, who walked independently prior to the
fracture, in the absence of hip osteoarthritis. We excluded
from the study patients with pathological femoral neck
fractures, open femoral neck fractures, femoral neck
fractures in skeletal immaturity patients, polytrauma pa-
tients (ISS > 16) with ipsilateral fractures of femoral neck
and shaft fractures and patients older than 65 years who
had a severe concomitant medical condition (Grade 4, 5
American Society of Anesthesiologist Score).

Fracture management

In all selected cases the surgery was performed either
in spinal or general anesthesia, with patients positioned
supine on a traction table using the technique of closed
reduction under C-arm control with manual traction and
internal rotation of the injured extremity (Whitman’s ma-
neuver). If closed reduction was not satisfied after two
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thickness of 9 mm with a thread’s
length of 16 mm and self-tapping
tip (Figure 1B, Figure 1).

The first group of 50 patients, in
our study, underwent surgery with
dual SAF cannulated implant from
a domestic supplier (D.O.O. Traffix).
Anti-rotational self-tapping cannu-
lated screw is made by medical steel
316LVM, body diameter screw of
7.2 mm, with threads thickness of
9 mm with a threads length of 16
mm and self-tapping tip The second
group (CCS) of patients consists of
other 50 patients with femoral neck
fractures surgically treated by using
standard 6.5 or 7.3 mm three CCS (Figure 1). The SAF
screws are designed to adjust to the load to which they are
exposed and, on the other hand, to minimally injure bone
tissue. Derotation compression of the fragment is achieved
by parallel position of the SAF screws. These characteris-
tics make the concept distinctive by itself. The tip of each
screws was driven into head of femur to within 5 mm, ap-
proximately, from the subchondral bone plate (Figure 2).

On the other hand, three cancellous screws, in most
cases, were placed in the configuration of an inverted
triangle, respecting the principles of three-point fixation
(Three-Point Principle) [9].

Assessment methods
Radiographic parameters

Before internal fixation, based on radiographs, the frac-
ture classification according to Pauwel and Garden clas-
sification was performed. Pauwel’s type II and III fractures
(= 50°) were considered unstable and Garden III or IV
fractures were considered displaced. Acceptable reduction
parameters have been defined as a neck shaft angle 130-
150°, less than 15 degrees of valgus with no varus angula-
tion, and 0-15° of lateral angulation [10]. Intraoperative
reduction assessments were graded as anatomical, accept-
able or poor in both groups of patients. Preoperative and
postoperative data were recorded, including age, type of
fracture, degree of posterior comminution, surgical timing,
duration of surgery, and final outcomes.

www.srpskiarhiv.rs

429



430

Functional outcome assessments and complications

Postoperatively, all patients received antibiotic prophylaxis
for 48 hours and deep vein thrombosis prophylaxis for three
weeks. Postoperatively, sitting was encouraged at the first
day, non-weight-bearing ambulation with the aid of a
walker frame was allowed after one or two weeks as long
as the pain was tolerated. Patients were encouraged to
partial weight bearing six weeks after the operation. After
hip X ray confirmation that fracture healed, full weight
bearing was allowed. Postoperative radiographs were as-
sessed until the end-point was reached, defined as fracture
consolidation, collapse of the femoral neck, loss of reduc-
tion that necessitated reintervention, necrosis of the head or
pseudarthrosis of the neck, with a minimum period of six
months elapsed from the time of the fracture. As a predictor
of poor outcome, the influence of posterolateral comminu-
tion on healing time and stability of fixation was tested. The
sliding length of the lag screws after fracture consolidation
was measured by comparing the immediate postoperative
and final anteroposterior radiographs.

The complete functional recovery of the patient after
the minimum of one-year follow-up was verified in our
study. The values obtained by filling in the questionnaires
of Harris hip score scaled 1-100. After the 12-month-
follow-up, all patients in both groups were studied for the
functional outcome, as well as the effect of femoral neck
shortening on gait pattern and muscle strength and reop-
eration rate was recorded.

Data analysis

Statistical analysis was performed with SPSS® Version 16.0
for Windows® (SPSS Inc, Chicago, IL, USA). Baseline and
outcome variables were compared between the investigated
groups. Proportions and means among groups were com-
pared using either the x* or Fisher’s exact test and Student’s
t test, respectively. Statistical significance was set at p < 0.05.

The study was approved by the local Medical Research
Ethics Committee (ref. no. 12-2466-12, approval date
March 9, 2015) and carried out according to the declara-
tion of Helsinki

RESULTS

A total of 100 patients with undisplaced and displaced
femoral neck fractures were included in this retrospec-
tive study. Their baseline socio-demographics data and
significance in prevalence, in relation to the treatment
groups (SAF vs. CCS), are shown in the Table 1.

The mean operative time for the fixation with two can-
nulated screws was significantly shorter by approximately
14 minutes (52.89 vs. 39.17 minutes, p < 0.0001, unpaired
t-test) (Figure 3). Intraoperative blood loss and average
fluoroscopy time were similar in both groups, with no
significant difference (p = 0.75; p = 0.62).

Statistical analysis of the data founded that the majority
of patients in the overall population achieved anatomical
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type of fracture reduction or acceptable one, without sta-
tistical significance (p = 0.490), as shown in Table 2.

Table 1. Patient data among the study groups

Parameters S e P
(n=50) (n=50)
Age (years)
58.06 + 10.35 51.86 +16.52
mean +SD (27-79) (16-80) 0.027
(min-max)
Sex (%F, %M) 40%F, 60%M 46%F, 54%M | > 0.05
| 14 10 > 0.05
1l 22 27 >0.05
Garden class
1] 11 10 > 0.05
\Y 3 3 > 0.05
| 31 29 > 0.05
Pauwels class Il 17 18 > 0.05
1] 2 3 > 0.05
CRIF n (%) 45 (90%) 37 (74%) 0.038

SAF - self-tapping antirotational fixation; CCS - cannulated cancellous screws;
CRIF - closed reduction and internal fixation

p<0.001

W SAF
Standard method

Operation time (min)

Figure 3. Operating time among studies groups; SAF - self-tapping
cannulated screws

Table 2. Reduction quality assessment among the study groups

Assessment of Total SAF ccs a
reduction n (%) n (%) n (%) X P
acceptable 39 (39%) | 20 (40%) | 19 (38%)

anatomical 54 (54%) | 28 (56%) | 26(52%) | 1.428 | 0.490
poor 7 (7%) 2 (4%) 5(10%)

SAF - self-tapping antirotational fixation; CCS - cannulated cancellous screws

The SAF group of patients had union rate of 86%, con-
solidation was observed in 43 of the 50 fractures. In the
group which was made standard methods of treatment,
consolidation was observed in 37 out of 50 fractures (74%).
There was no statistically significant difference among the
examined groups (p > 0.05).

In relation to posterolateral comminution, implant dy-
namics, meaning a migration of the lag screw(s) in the
femoral neck or lateralization of the lag screw(s) due to
fracture collapse, were observed more frequent in pa-
tients treated by surgical technique with multiple cancel-
lous screws thickness of 6.3/7.5 mm and was greater than
or equal to 10 mm which was statistically significantly
(x> = 6.474, p < 0.001). Also, the union time was signifi-
cantly shorter in SAF group (15.02 + 1.44) compared to
patients in CCS group (19.81 + 2.94) with posterolateral
fracture comminution (x* = 7.048, p < 0.001) (Table 3).
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Table 3. Posterolateral comminution, union time and dynamization
of implant

Characteristics SAF CCS X*/z* p
Posterolateral 43 (86%) 43 (86%) 1.000
comminution

n (%)

Union time (weeks) | 15.02+1.44|19.81+2.94 | 7.048* | <0.001
mean + SD (10-22) (12-26)

(min-max)

Implant 333+1.96 1318+ 6.474* | <0.001
dynamization (mm) (0-10) 6.21

mean + SD (2-24)

(min-max)

SAF - self-tapping antirotational fixation; CCS - cannulated cancellous screws

Comparing the fracture healing rate time with the de-
gree of dynamization of implants in both groups of patients
with posterolateral comminution, we came to the result
that dynamization of implants significantly positively cor-
related with the fracture healing time in both examined
groups, respectively (SAF: r = 0.324, p = 0.025; CCS: r =
0.572, p = 0.001) (Figure 4 and 5).

After one-year follow-up, Harris hip score values (SAF:
89.7 + 8.4; CCS: 82.2 + 14.3) were similar, with no statisti-
cally significant difference (x* = 2.44, p = 0.487) (Figure 6).

Reoperation was performed in five patients (10%) of
SAF group and eight patients (16%) in CCS group of
patients. It was found that there was no statistically sig-
nificant difference in the incidence of reoperation rate
between the tested method (x> = 0.500, p = 0.696).

Of the total number of patients operated by dual SAF
implants, in five patients were performed reoperation pro-
cedures (two nonunions, one varus collapse and two healed
fractures with advanced stage of femoral head necrosis - III
and IV grade by Ficat and Arlet classification). Because of
the developing of the osteoarthritis of injured hip, total hip
replacement was carried out in all cases.

DISCUSSION

So far, there have not been many studies investigating dou-
ble screw femoral neck fixations [11]. Mostly, the authors
compared the rates of treatment complications between
tixed angular plate and three screw fixation methods, em-
phasizing significantly higher prevalence in blood loss and
duration of operation in the group of patients treated with
fixed angular plates [12, 13]. Our data suggest that the use
of the CCS was associated with approximately 14 minutes
longer surgery which was significantly shorter in the SAF
group of patients (52.89 vs. 39.17 minutes, p < 0.0001,
p = 0.62, unpaired t-test).

Screw loosening, fracture displacement and some other
complications may often occur with regards to the internal
fixation of femoral neck fractures, which in turn increas-
es the rates of nonunion and femoral head necrosis [14].
Furthermore, it is generally known that the compressive
forces have a positive impact on fracture healing, but it is
unclear what the degree of dynamic compression is needed
to promote healing the fracture, in order to prevent the
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y = 0,0191x + 10,094
R?=0,0115

Dynamization of thejimpl&ht

Union time

X

Figure 4. Relationship between implant dynamics and fracture healing
time in patients undergoing cannulated cancellous screws fixation

y=0,8117x - 0,2937
R?=0,7257

ion of the impl.

Union time

Figure 5. Relationship between implant dynamics and fracture healing
time in patients undergoing self-tapping cannulated screws fixation

p =0:487—

B =37 Excellent

Good
M Fair

M Poor

air; CCS; 3

Figure 6. Assessments of complete functional recovery obtained by
Harris hip score; SAF - self-tapping antirotational fixation; CCS - can-
nulated cancellous screws

prevalence of the shear forces which are the main cause
of mechanical failure of fixation [15, 16]. During heal-
ing of femoral neck fracture, both bone resorption and
shear forces of the fracture site can result in secondary
sliding and displacement, even though the fracture was
reduced in anatomic reduction quality, which tend to
cause femoral neck shortening resulted in poorer func-
tional outcome scores compared to patients who healed
in an anatomic position [17]. Our study shows that dy-
namization of implants significantly positively correlated
with the fracture healing time in both examined groups,
respectively (SAF: r = 0.324, p = 0.025; CCS: r = 0.572,
p = 0.001) indicating that fracture union rate was sig-
nificantly shorter in group of patients treated with SAF
method of fixation, average time 15 weeks (15.02 * 1.44)
on related to CCS group of patients which was average 19
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Figure 7. A 43-year-old female patient with unstable vertical (Pauwel lll) intra-capsular femoral
neck fractures, when Adam’s arch is missing and lateral cortex suffers the greatest load, in our
series of patients treated with two self-tapping antirotational fixations screws — serial follow
up X-ray (A - initial; B — 12 weeks postoperative; C — six months; D - 12 months; E - 24 months

postoperative)

Figure 8. A - effect of “biological plate”: anteroposterior view of femoral neck fractures with
posterior wall comminution in a 63-year-old male patient; B - profile view indicated disrupted
posterior wall of femoral neck fractures; C - six months postoperative X-ray show significant
thickening of the lateral cortex around the distal screw with fracture healing

weeks (19.81 + 2.94) (x*/z = 7.048, p < 0.001). It follows
that SAF fixation improves rotational control of fracture
fixation represents a technically less demanding procedure.

Secondary sliding of implants (dynamization), which
leads to resorption of fragments and shortening of the
femoral neck, lasts until the end of the third month post-
operatively, as part of normal bone consolidation. In cases
of poor-quality fracture reduction and severe osteoporosis
this event can cause uncontrolled excessive shortening of
the femoral neck, which further leads to higher possibili-
ties of nonunion and fixation failure after femoral neck
fractures [18]. Literature data suggest that there is a high
incidence of the unacceptable collapse of the femoral neck
(= 10 mm), approximately 30%, after fixation displaced
and undisplaced femoral neck fracture with posterolateral
comminution with three cancellous screws, the thickness
of 6.5 or 7.3 mm [19]. In our study, the average dynam-
ization of the implant in SAF group was 5 mm, while
in a CCS group it was 17 mm, which was a statistically
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significant difference (p < 0.001).
Despite the overall better value of
Harris hip score for patients who
had undergone SAF surgery (SAF:
89.7 + 8.4; CCS: 82.2 + 14.3), we
found no statistically significant
difference in functional recovery
after one follow-up among the
tested groups (x* = 2.44, p = 0.487).
Considering the study’s average revi-
sion rate among the studied groups
(SAF = 6% vs. CCS = 8%) no sig-
nificant difference between the two
groups could be observed.

According to previous findings, it
has been well known that the disrup-
tion of posterior wall of the femoral
neck fractures is a major cause of
excessive shortening of the femoral
neck during the healing phase, and
that adversely affects fracture heal-
ing, functional outcome and the oc-
currence of reoperation rate [20].
To ensure stable fixation and heal-
ing of the femoral neck fractures, it
is necessary to secure three point of
support which need to be adjusted
to the biomechanical characteris-
tics of the implant: the subchondral
bone head of the femur for rotational
stability (the first point of fixation),
Adam’s arch and femoral calcar of
the neck of the femur (the second
point of fixation) and support of lat-
eral femoral cortex (the third point
of fixation) [21, 22].

If Adam’s arch of the caudal frag-
ments remains intact (as it happens
in the majority of femoral neck
fractures) use of thick, rigid plate,
such as dynamic compression plate, is not required, and
placement of free cannulated screws are enough for secure
fracture fixation. Placed in parallel position, free cancel-
lous screws give enough support to the femoral calcar and
Adam’s arch [23, 24]. This approach also causes less trauma
to the soft tissues and requires shorter surgery duration. In
our series intraoperative blood loss and average fluoros-
copy time were similar in both groups, with no significant
difference (p = 0.75; p = 0.62) which supports this claim.

But, in the cases when Adams arch as the support of the
second point of fixation is missing and cannot support the
implant (Pauwels type IIT of femoral neck fractures, basi-
cervical femoral neck fractures, comminuted femoral neck
fractures), double lever becomes a single, and large load
suffers lateral cortex of the femur as a third point of sup-
port of internal fixation [25]. In these situations, additional
reinforcement with an appropriate implant is required,
in order to achieve resistance to the shear force inherent
in these vertical fractures. Recently, the use of a medial
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buttress plate on the medial side of the femoral neck has
been proposed by some authors, with satisfactory initial
results. However, it requires a more extensive surgical dis-
section and care must be taken not to damage the femoral
head blood supply [26, 27]. SAF in most cases in our study
was performed after closed reduction (90%) as a less surgi-
cally demanding procedure, where even after open fracture
reduction (10%) adequate dynamic compression of the
fracture site was provided without additional damaging
the blood supply to the femoral head (LFCA and MFCA)
(Figure 7). In order to achieve better angular stability and
dynamic compression of the unstable Pauwels III fracture,
recently, AO foundation authors introduced a new implant
called Femoral Neck System (DePuy Synthes, Zuchwil,
Switzerland), to improve the biomechanical performance
of fracture fixation. They have biomechanically proven
that implant is superior versus fixations with three parallel
cannulated screws and comparable to both dynamic hip
screw with antirotation screw and dynamic hip screw with
blade in terms of sustainability of the restored neck length
for unstable Pauwels III fractures [28].

One of the proofs overloading the third point of internal
tixation of the femoral neck fractures is a thickening of the
lateral cortex at the site around the distal screw, which was
clearly visible on X-rays several weeks after dual SAF screw
fixation. The pain was present until the “biological plate”
did not finish its formation and provide solid support to
the screw (Figure 8).

This phenomenon can be explained by the presence of
micro-movements of the screw due to the load, causing
osteogenesis followed by formation at first irritative cal-
lus, and then supportive periosteal callus around the distal
screw on the lateral femoral cortex. This example shows
that the lateral cortex could not always respond to the high
demands that are placed in front of the third fixation point
and that even in the cases of perfect fracture reduction
and stabilization, micro-movements occurred. To avoid
reduction loss or excessive femoral neck shortening after
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KAMHMUKa aHanu3a yHyTpalke dpuKcaumje npenoma spata 6yTHe KOCTU NPUMEHOM

ABa U TPU KaHYNUPaHA 3aBPTHA

Wrop M. Koctuh'!, Munan M. Mutkoeuh'2, Cawa C. MuneHkoBuh'?,

Munopag b. Mutkosuhp?

'YHUBEP3UTETCKI KNMHWYKM LieHTap Huw, KnuHuka 3a optoneaujy 1 Tpaymatonorujy, Huw, Cpbuja;

2YHusepauTet y Huwy, MeguuuHcku daxyntet, Huw, Cpbuja;
*Cpncka akagemuja Hayka 1 ymeTHocTtw, beorpag, Cpbuja

CAMETAK

YBoa/LUwmb AHrynapHa cTabunHocT n grHaMuyka dukcauuja
Cy K/by4YHU $aKTopy 3a YCMeLHO 3apacTake npesioma BpaTa
6yTHe KoCTu.

Linrb oBe cTyauje je npoLeHa eprKacHOCTU yHyTpaLlkbe GpUK-
caumje npenoma BpaTa ByTHe KOCTU ca ABa NapasiesiHa camo-
Hape3yjyha aHTupoTauuoHa 3aBpTha (CA3) y ogHOCy Ha Tpu
KaHy/nvpaHa Crosballitba 3aBpTHba.

Metope PeTpocnekTuBHO je aHanu3upaHo 100 npenoma Bpa-
Ta ByTHe KOCTW, KOju Cy XMPYpPLIKM 36putbaBaHu ca aBa CA3
3aBpTha (n = 50) nnu Tpu ctaHgapaHa AO 3aBpTHa Y KOHOW-
rypaumju obpHyTor Tpoyrna (n = 50). YnopehrBaHu cy gy*xunHa
onepaumje, BpeMe 3apacTatba NpesioMa, cTeneH ckpahusama
BpaTa OyTHE KOCTU TOKOM KOHCoNuaaLyje npenoma, Kpajhm
bYHKLUMOHaNHM pe3yntaT MepeH XaprcoB1MM CKOPOM 1 cTona
peonepauuje.

Pesyntatn Y rpynu y Kojoj ce kopuctuna gyanHa (CA3) napa-
nenHa duKcauuja, KOHCoNMAaLMja Npeaoma je octBapeHa y

DOI: https://doi.org/10.2298/SARH200727018K

86% cnyyajeBa y ofHOCY Ha 74% y rpynu ca Tpu KaHynupaHa
3aBpTHb>a, 6€3 CTaTUCTUYKY 3HaYajHe pa3nrke Mehy UCNUTaHVM
rpynama (p > 0,05). InHamm3aLmja MnnaHTaTa 3Ha4ajHo no-
3MTKBHO je Kopenupasa ca BpeMeHOM 3apacTatba npesioma y
06e ncnutusaxe rpyne (CA3: p = 0,324, p=0,025; AO: r= 0,572,

p =0,001), ca 3HayajHo Kpahum BpeMeHOM 3apacTakba y rpy-

nu CA3 nauujeHata - npoceyHo 15 Hepesba (15,02 £ 1,44) y
ogHocy Ha AO rpyny naumjeHata — 19 Hegesba (19,81 + 2,94)
(x/z=17,048,p < 0,001). Mpema Xap1coBOM CKOpPY KyKa 11 CTOMNM
peonepauuja, Hrje npumeheHa 3HauajHa pasnrka namehy rpyna
(x?=2,44,p=0,487; x¥*= 0,500, p = 0,696).

3akrpyuak Pe3ynTati yKa3yjy fa je gyanHa napanenHa opukca-

upnja (CA3) jegHOCTaBHUja, Make MHBa3MBHa M 3axTeBa Marbe
BpemeHa 3a n3Bohetbe. Huje nHdepropHa y ogHocy Ha drKcy-
pambe ca TPy 3aBPTHa, Ca CTaHOBULLTa GrioMexaHuiKe, Moryhix
KoMMAMKaLwja, 3apactama 1 GyHKLMOHaNHOT OMopaBKa.
KmbyuHe peun: yHyTpallta drikcaumja; npesiom Bparta byTHe
KOCTW; 3apacTatbe
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