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Current Management of Femoral Neck Fractures
(Literature Review)
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Summary. Femoral neck fractures are a commonly encountered injury in orthopedic prac-
tice and result in significant morbidity and mortality. It is essential that surgeons are able to
recognize specific fracture patterns and patient characteristics that indicate the use of par-
ticular implants and methods to effectively manage these injuries. The use of the Garden and
Pauwels classification systems bas remained the practical mainstay of femoral neck fracture
characterization that belp choosing appropriate treatment. Operative options include in situ
[ixation, closed or open reduction and internal fixation, bemiarthroplasty, and total hip ar-
throplasty. Recent reports demonsirate diversity among orthopedic surgeons in regard to the
optimal treatment of femoral neck fractures and changing trends in their management.
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Introduction

More than 250,000 hip fractures occur annually in
the United States and are evenly divided between femo-
ral neck and intertrochanteric fractures [1]. This number
is projected to double by the year 2050 [2]. Seventy-five
percent of hip fractures occur in women [3]. The incidence
in younger patients is very low and is associated mainly
with high-energy trauma. The majority occur in the elderly
(average age of 72 years) as a result of low-energy falls [4].
Risk factors include female sex, white race, increasing age,
poor health, tobacco and alcohol use, previous fracture,
fall history, and low estrogen level.

Mechanism of Injury

Low-energy trauma is most common in older patients
and can involve either direct or indirect mechanisms. Direct
mechanisms include a fall onto the greater trochanter or
forced external rotation of the lower extremity, which im-
pinges the femoral neck onto the posterior lip of the acetabu-
lum. Indirect mechanisms result when muscle forces over-
whelm the strength of the femoral neck. High-energy trauma
accounts for most femoral neck fractures in younger individ-
uals, such as motor vehicle accident or fall from a significant
height. Cyclical loading-stress fractures are seen in athletes,
military recruits, and ballet dancers. Insufficiency fractures
occur in patients with osteoporosis and osteopenia.

Clinical Evaluation
Patients with displaced femoral neck fractures typi-
cally complain of groin and thigh pain and are non-
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ambulatory, with shortening and external rotation of
the lower extremity. However, patients who sustain an
impacted or stress fracture of the femoral neck may
lack deformity and may be able to bear weight. Patients
involved in high-energy trauma should be subjected to
standard Advanced Trauma Life Support (ATLS) proto-
cols. Pain is usually evident on attempted range of hip
motion, with pain on axial compression and with ten-
derness to palpation of the groin. An accurate history
is important in the low-energy fracture that usually oc-
curs in older individuals. Obtaining a history of loss of
consciousness, prior syncopal episodes, medical history,
chest pain, prior hip pain (pathologic fracture), and
preinjury ambulatory status is important and critical in
determining optimal treatment and disposition. All pa-
tients should undergo a thorough secondary survey to
evaluate for associated injuries.

Radiographic Evaluation

Radiographic evaluation of a suspected hip fracture
should include an anteroposterior view of the pelvis
and an anteroposterior and a cross-table lateral view of
the involved proximal femur. A frog lateral is contra-
indicated as it may cause displacement of an impacted
or non-displaced femoral neck fracture. A physician-
assisted internal rotation view of the injured hip can be
helpful with further clarifying the fracture pattern and
determining treatment plans as it eliminates the normal
femoral neck anteversion. A thin-slice computed tomog-
raphy scan can help to detect non-displaced femoral
neck fractures, particularly in the face of a high-energy
femoral shaft fracture [5]. Magnetic resonance imaging
is currently the imaging study of choice in delineating
non-displaced or occult fractures that are not apparent
on plain radiographs [6).
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Classification

The Garden classification of femoral neck fractures is
the one most commonly used in the literature. In this clas-
sification, femoral neck fractures are divided into 4 types
based on the degree of displacement of the fracture frag-
ments. A type I fracture is an incomplete or valgus-impact-
ed fracture. A type Il fracture is a complete fracture without
displacement of the fracture fragments. A type III fracture
is a complete fracture with partial displacement of fracture
fragments. A type IV fracture is a complete fracture with
total displacement of the fracture fragments, allowing the
femoral head to rotate back to an anatomic position. In
practice, however, it is difficult to differentiate the 4 types
of fractures, and therefore, it may be more accurate to clas-
sify femoral neck fractures as non-displaced (Garden I and
II) or displaced (Garden III and IV).

The Pauwel classification is based on the angle of
fracture from the horizontal [11]: type I: 30 degrees, type
II: 30-70 degrees, and type III: >70 degrees. Increasing
shear forces with increasing angle leads to more frac-
ture instability.

The OTA Classification of Femoral Neck Fractures is
mainly used for research purposes. Because of poor in-
traobserver and interobserver reliability in using the vari-
ous classifications, femoral neck fractures are commonly
described as either non-displaced or displaced. Non-
displaced fractures include impacted valgus and non-dis-
placed femoral neck fractures. This is a much better prog-
nostic situation. Displaced fractures are characterized by
any detectable fracture displacement [7].

Treatment

The treatment of choice for most femoral neck frac-
tures is operative to allow early patient mobilization, de-
crease the risk for complications, and improve patient out-
comes. Non-operative management should be considered
only in patients who are seriously ill and present excessive
surgical risk. In the majority of patients, operative manage-
ment is indicated; the choice of a specific treatment op-
tion is based on the stability and orientation of the fracture
and patient factors such as age, function, and bone qual-
ity. In general, surgery should be performed on an urgent
or emergent basis to minimize the risk for perioperative
complications, improve patient comfort, and decrease
the length of hospitalization [8]. The American Academy
of Orthopaedic Surgeons (AAOS) has recently published
evidence-based guidelines for the perioperative and intra-
operative management of elderly patients who have sus-
tained a hip fracture [9].

Nondisplaced/Impacted Fractures

Operative management of impacted and non-dis-
placed femoral neck fractures (Garden I and II) usually
involves in situ fixation with either multiple cancellous
lagscrews (Fig. 1) or asliding hip screw (SHS) (Fig. 2). The
primary goal of internal fixation is to prevent displace-

ment of a stable fracture pattern [10]. Compared with an
SHS, multiple cancellous lag screws offer the advantage
of a relatively minimally invasive technique, shorter op-
erative time, and sufficient fixation for most stable frac-
ture patterns. Typically, 3 cannulated cancellous screws
(6.5, 7.0, or 7.3 mm) are placed in a parallel inverted
triangle configuration (inferior, posterosuperior, and
anterosuperior) with situation of the screws adjacent
to the inferior (calcar) and posterior cortices (Fig. 1).
The inferior screw resists inferior displacement of the
femoral head, whereas the posterior screw resists pos-
terior displacement. The starting point for the inferior
screw should be at or above the lesser trochanter to
avoid generating a stress riser in the subtrochanteric re-
gion. The screw threads should lie sole within the femo-
ral head to generate a lag effect and end within 5 mm of
the subchondral bone of the femoral head. Comparison
of different screw configurations and altering screw
number has demonstrated higher mechanical stabil-
ity with the parallel inverted triangle pattern of screw
placement in most fracture models [11]. In cases with
a more significant posterior comminution, the use of a
fourth screw along the posterior cortex may improve
stability. In osteoporotic bone, adding a washer can aid
in preventing screw penetration through the lateral
cortex and may increase the maximal insertion torque
of the lag screw, improving screw purchase in the femo-
ral head [12].

Gjertsen et al. [13] reported an 89% implant survival
rate with the use of cannulated screws for stabilization of
non-displaced femoral neck fractures at 1-year follow-up
in a group of 4468 patients. Kain et al. [14] published a re-
vision surgery rate of 10% after cannulated screw fixation
in a cohort of elderly patients (average age of 80 years)
who sustained a Garden I or II femoral neck fractures at
an average follow-up of 11 months (range, 0-5 years).
Osteonecrosis, nonunion, loss of fixation, and subtro-
chanteric fracture were reported as the main reasons
for revision; the authors recommended consideration of
hemiarthroplasty (HA) as a feasible alternative for man-
aging certain elderly patients.

Lapidus et al. [15] attempted to discriminate which pa-
tients with Garden I or II fractures may be at higher risk for
fracture healing complications and subsequent revision
but found no relation to age, gender, American Society of
Anesthesiologists (ASA) classification, cognitive function,
time to surgery, or posterior tilt in 382 hips with 5 years
of follow-up. Conversely, Parker et al. [16] prospectively
looked at 565 nondisplaced intracapsular hip fractures
and found that the incidence for fracture healing compli-
cation was higher in older and female patients.

An SHS is also a proven option for managing non-
displaced and impacted femoral neck fractures and are
preferable over cancellous lag screws in cases where the
fracture is oriented more vertically (Pauwels III) or in the
basicervical region [17]. However, it has been reported by

71



Bicuuk opronepii, TpaBmaronorii ta nporesysannd, 2021, Ne 1: 70-77

Bray [18] that patients treated with an SHS have high-
er rates of osteonecrosis than multiple cancellous lag
screws, possibly related to the insertion torque gener-
ated by the large-diameter lag screw resulting in rota-
tional malalignment. An antirotation screw or wire can
be used to prevent this complication and then either
removed or leaved in place after the large-diameter lag
screw has been inserted (Fig. 2) [19]. Similar to the use of
an SHS for stabilization of intertrochanteric fractures, the
tip—apex distance should be under 25 mm to prevent the
likelihood of lag screw cutout [20].

In a review of 5274 nondisplaced and displaced femo-
ral neck fractures, Parker et al. [21] found no difference in
complication rates and outcomes between the use of can-
nulated screws or an SHS but did note increased blood loss
and operative time with SHS implants. Stiasny et al. [17]
compared cancellous lag screws with SHS implants for sta-
bilization of Garden type I and II fractures and reported a
revision rate of 15% using cannulated screws and an over-
all 50% higher likelihood of revision. The primary reason
cited for revision was subtrochanteric soft-tissue irritation
by prominent cancellous screws that resulted from pro-
gressive femoral neck shortening. The same study also re-
ported better patient outcomes and no cases with loss of
reduction when an SHS implant was used.

A new implant with multiple small-diameter sliding
cancellous screws, which lock to a side plate, has shown
promising potential for managing femoral neck frac-
tures in Europe [48]. This implant is a hybrid between
cancellous lag screws and an SHS, providing rotational
stability, controlled collapse of the femoral neck, and
prevention of screw toggling within the femoral neck.
Early results have shown similar functional results with
lower amount of femoral neck shortening than an SHS
implant [22] and lower nonunion and revision rates
compared with cancellous lag screws [23]. However,
more clinical and mechanical evidence is necessary to
advocate regular use of this type of implant to stabilize
femoral neck fractures.

Although historically a shortened and healed femo-
ral neck fracture was an acceptable clinical result, re-
cent studies focusing on femoral neck shortening and
outcomes have reported a positive association between
increasing amounts of shortening and lower quality of
life measures and higher revision rates [24]. Length-stable
implants (fully threaded cancellous screws, divergent
cancellous screws, and proximal femoral locking plates)
and augmentation with a locked plate on the anterior—
inferior aspect of the femoral neck have been proposed
as solutions for minimizing the amount of femoral neck
shortening to potentially improve postoperative out-
comes, lower revision rates, and provide sufficient me-
chanical stability (Fig. 3) [25]. However, one study about
the use of a length-stable proximal femoral locking plate
to stabilize femoral neck fractures reported an unaccept-
ably high failure rate (36.8%) and recommended avoid-

ing the use of this implant for managing femoral neck
fractures [26]. The authors hypothesized that the stiffness
of the implant precludes micromotion at the fracture
site, which in turn transfers applied mechanical loads
through the implant, resulting in fatigue failure of the
plate or failure at the bone-screw interface.

A unique type of nondisplaced femoral neck fracture
is a stress fracture. These fractures can occur in younger
active patients or elderly osteoporotic patients and can
be located on the compression or tension side of the
femoral neck. These fractures are classified as fatigue
and insufficiency fractures that result from mechani-
cally malaligned cyclic loading across the femoral neck,
and in osteoporotic patients, impaired bone quality
[49]. It is essential to identify these fractures early to
prevent fracture displacement.

Management is dependent on fracture location. In
general, non-displaced stress fractures of the femoral
neck localized on the compression side may be treated
non-operatively with protected weight bearing and close
observation for 6-8 weeks. In elderly patients with insuf-
ficiency fractures, a thorough endocrine workup should be
performed to detect and treat any underlying metabolic
bone pathology. Younger patients should be educated on
appropriate training activities. Non-displaced fractures
on the tension side of the femoral neck are at increased
risk for fracture displacement and require internal fixa-
tion. Endocrine workup and activity modification should
be instituted in the respective populations, similar to
compression-sided fractures. Operative fixation is similar
to internal fixation treatment of traumatic non-displaced
and impacted fractures.

Displaced Fractures

Operative options for displaced (unstable) femoral
neck fractures (GardenlIllandIV) include closed reduction
and internal fixation (CRIF), open reduction and internal
fixation (ORIF), HA, and total hip arthroplasty (THA).
Selection of the appropriate implant for a particular
patient requires individualized assessment of patient-
related (eg, activity level, life expectancy, medical comot-
bidities) and fracture-related (eg, location, orientation,
comminution) factors. It is important to note that the
indications for particular treatment modalities are very
heterogeneous among orthopedic surgeons, although
there has been a recent push toward establishing algo-
rithms and hospital care pathways.

Closed or Open Reduction and Internal Fixation

For young adults and some active older individuals,
the treatment of choice is either CRIF or ORIF with can-
cellous lag screws or an SHS. CRIF may also be suitable
for severely infirmed or nonambulatory patients who are
unfit to undergo a major surgical procedure such as ar-
throplasty. If CRIF or ORIF is selected as the operative
management method, it is paramount for a surgeon to
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realize that the accuracy of anatomic reduction is criti-
cal; malreduction is a strong indicator for fracture heal-
ing complications, lower functional recovery, and subse-
quent reoperation [56-60].

The acceptable reduction criteria for displaced femo-
ral neck fractures is a neck-shaft angle between 130 and
150 degrees and 0 and 15 degrees of anteversion [27]. Up
to 15 degrees of valgus angulation is acceptable, as it may
increase stability especially in cases with significant pos-
terior comminution. Conversely, varus angulation, inferior
offset, and retroversion are not acceptable and must be
corrected, as these factors significantly increase the poten-
tial for nonunion, loss of reduction, and osteonecrosis [27].
Although closed reduction maneuvers may be successful in
certain cases to achieve acceptable reduction, there should
be no hesitancy to proceed open reduction using an ante-
rior (Smith-Peterson) or anterolateral (Watson-Jones) ap-
proach to visualize the fracture and attain anatomic align-
ment if necessary [28].

The Smith-Peterson approach uses the interval be-
tween the sartorius and tensor fascia latae muscles; it
provides excellent exposure of the anterior femoral neck
including the subcapital region but requires an additional
surgical approach to place internal fixation. The Watson-
Jones approach uses the interval between the tensor fas-
cia latae and gluteus medius muscles and can be used to
insert internal fixation but provides limited exposure of
the subcapital region. It is best used to open reduction of
more lateral femoral neck fractures. If the fracture is not
exposed, hematoma decompression performed by capsu-
lar release to relieve pressure on the femoral head vascula-
ture has been advocated to decrease the risk for osteone-
crosis. However, this practice is not completely supported
in the current literature; a number of studies have found
no difference in patient outcomes whether a capsular re-
lease is performed. Once anatomic reduction is achieved,
the techniques and principles for internal fixation of dis-
placed fractures using cancellous lag screws (Fig. 1) or an
SHS (Fig. 2) are similar to that described for nondisplaced
fractures [28].

Displaced Pauwel type I and most type II fractures
may be effectively managed with 3 parallel cancellous lag
screws inserted in an inverted triangular configuration,
entering at or above the level of the lesser trochanter [11].
For Pauwel type III, basicervical, and highly comminuted
unstable fracture patterns, an SHS offers greater mechani-
cal stability to resist the increased shear forces and should
be used in place of cancellous screws [29]. The use of an
antirotational screw or pin to prevent malreduction dur-
ing SHS cephalic screw insertion should be considered
(Fig. 2); one should try to achieve a tip—apex distance
of 25 mm to minimize potential lag screw cutout [19].
A recent meta-analysis comparing CRIF with ORIF of dis-
placed femoral neck fractures has found a significantly
higher rate of osteonecrosis with CRIF but no difference
in fracture union [30].

Bedi et al. [27] investigated the outcomes of internal
fixation in 51 younger individuals (range, 15-50 years)
who sustained a displaced femoral neck fracture and
reported a 27% rate of osteonecrosis and a 9.8% rate of
nonunion. In patients who had a good to excellent re-
duction, the osteonecrosis rate was 24% and nonunion
rate was 4%. In contrast, 4 of 5 patients (80%) who had a
fair to poor primary reduction developed osteonecrosis,
nonunion, or both. Based on this and other studies, ap-
proximately one-third of femoral neck fractures treated
with internal fixation require subsequent operative inter-
vention [31].

An international multicenter randomized control study
known as the fixation using alternative implants for the
treatment of hip fractures (FAITH) trial has been estab-
lished to compare cancellous lag screws versus SHS in the
management of femoral neck fractures, with the main
objective to analyze revision rates at 24 months [76]. The
FAITH trial will further focus on assessing health-related
quality of life, functional outcome, health state services,
fracture healing, mortality, and adverse fracture-related
complications in patients with both non-displaced and
displaced femoral neck fractures. As the results of this
randomized control trial emerge, there will hopefully be
more definitive evidence indicating appropriate internal
fixation methods for specific fracture patterns and patient
characteristics.

Arthroplasty

Arthroplasty (HemiArthroplasty (HA) and total hip at-
throplasty (THA)) is the treatment of choice for most older
individuals who sustain a displaced femoral neck fracture [32)].

HA has been established as an effective management
option resulting in excellent pain relief, early mobilization,
and good long-term return to function in the sedentary
elderly (Fig. 4). As patients are living longer with healthier
and active lives, THA has been gaining popularity as an ap-
propriate treatment option in elderly patients and those
with preexisting symptomatic osteoarthritis (Fig. 5). It is
recognized that acute arthroplasty, used for the manage-
ment of hip fractures, carries higher risks than the one
used for elective arthroplasty procedures. Parvizi et al. [33)]
reported a 2.4% 30-day mortality rate in femoral neck frac-
ture patients treated with arthroplasty (HA or THA) and
noted it to be approximately 10 times higher than the rate
after elective hip arthroplasty.

Available HA implants have a number of different op-
tions including cemented and uncemented (press-fit)
stems, unipolar and bipolar heads, and fixed-neck and
modular-neck designs. Cemented femoral stems remain
the standard of care with good long-term results [34].

There is a valid concern regarding the occurrence of in-
traoperative sudden death due to cardiopulmonary com-
promise that may occur during cementing [33]. However,
recognition of this serious complication has led to modify-
ing cementing techniques, which have resulted in a 3-fold
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decrease in intraoperative mortality rates. Alternatively,
uncemented (press-fit) stems obviate the need for cement
and potential for cement-associated cardiopulmonary
complications. Uncemented stems are gaining greater ac-
ceptance as viable “first-choice” arthroplasty implants for
the treatment of femoral neck fractures, with many stud-
ies reporting equivalent or better functional results when
compared with cemented stems and shorter operative
time, lower blood loss, and no difference in complication
or reoperation rates [35]. There is evidence, however, that
uncemented stems are at an elevated risk for intraoperative
and postoperative periprosthetic fracture; furthermore,
some studies report increased pain and poorer functional
outcomes with the use of uncemented stems compared
with cemented stems for the treatment of femoral neck
fractures in the elderly [36]. With these conflicting bodies
of evidence, there continues to be a debate “to use or not
to use” the cement. In our experience, cemented stems be-
come increasingly appropriate as bone quality diminishes,
and uncemented stems are best indicated in patients who
are at higher risk for cardiovascular and pulmonary com-
plications.

A direct anterior (Smith-Peterson), posterior (Moore),
lateral (Hardinge), or anterolateral (Watson-Jones) ap-
proach may be used to perform hip arthroplasty, and se-
lection of one approach over another is generally surgeon
specific [37]. Although the majority of studies report simi-
lar outcomes and complication rates between operative
approaches, there may be higher dislocation rates by using
the posterior approach. In addition, some evidence indi-
catesthat thedirectanteriorapproachimprovesearly post-
operative mobilization, pain, and patient satisfaction [37].
It is important to recognize that when compared with
HA, total hip replacement necessitates a more extensive
exposure for implantation with higher blood loss and in-
creased potential for perioperative complications.

The most commonly used femoral stems are fixed-neck
angle implant designs. Modular-neck femoral stems are also
available, although there has been concern regarding fail-
ure of these designs [38]. Potential issues with modular neck
and head designs are the possibility of trunnionosis [39]
and component dissociation at the head—neck and neck—
stem interfaces. Although these complications are rarely
encountered, they may be considered in cases with new on-
set hip pain or dysfunction after arthroplasty. With respect
to HA modular head design, there remains controversy be-
tween unipolar and bipolar heads. Although a number of
investigators have found no differences between unipolar
and bipolar designs [40], some authors report an increased
rate of acetabular erosion, higher mortality and disloca-
tion rates, and diminished functional results with unipolar
HA [41]. Conversely, Leonardsson et al. [42] reported higher
dislocation rates with bipolar implants. One difference be-
tween the 2 head types is the possible higher cost of bi-
polar implants. They recommended reducing costs using
unipolar HA for the treatment of femoral neck fractures in

the elderly, as bipolar implants showed no advantage over
unipolar heads in multiple studies.

There has been increasing interest in the use of THA
for the treatment of active elderly patients who have sus-
tained a displaced femoral neck fracture (Fig. 5). The goal
of treatment is to return the patient to his/her previous
level of function and provide cost-effective management.
In properly selected patients, this is best accomplished
through the use of THA. A study evaluating changing treat-
ment patterns for the management of femoral neck frac-
tures in recent graduates of orthopedic training programs
reported that the use of THA as a primary treatment option
had increased from 0.7% in 1999 to 7.7% in 2011 [32]. The
same study showed that significantly more patients young-
er than 75 years were managed using THA in 2011 (13.1%)
than in 1999 (1.4%).

Comparison of THA to HA and ORIF has shown no
difference in 30-day mortality rates but potentially a
higher rate of respiratory complications with THA [112].
Improvements in patient-based outcomes and function
have been reported with THA compared with HA and in-
ternal fixation [44]. Studies have also shown lower reop-
eration rates and better pain relief with THA but a high-
er dislocation rate when compared with HA [114-118§].
Although THA prostheses are more expensive, the over-
all cost may be less when taking into account longer
implant survival, lower reoperation rate, and improved
functional results [45].

Multiple investigators have reported that patients
treated with THA after displaced femoral neck fracture
have a longer interval to revision surgery or death and
improved functional outcomes compared with HA and
internal fixation [44].

Heetveld et al. [31] recognized the potential benefits
of THA over other management options for the treat-
ment of femoral neck fractures but emphasized that
larger trials are necessary to verify these findings espe-
cially in younger patient groups.

Hedback et al. [46] reported better quality of life and
hip function over a 4-year follow-up period in patients
with femoral neck fracture treated with THA in com-
parison with those treated with HA. Tidermark et al. [47]
described their experience with THA versus internal fixa-
tion in elderly patients (mean age, 80 years) at 12 and 24
months of follow-up and found a 36% hip complication
rate in the internal fixation group in contrast to 4% in the
THA group. The authors also noted a 42% versus 4% revi-
sion rate for internal fixation (2 cannulated screws) and
THA, respectively, as well as improved hip function, less
pain, and better mobility. In regard to THA implant sur-
vivorship in patients managed for femoral neck fractures,
Lee et al. [127] found that 94% implants were retained at
10 years of follow-up. It should be noted that in all of these
studies, patients who were treated with THA were inde-
pendent ambulators before femoral neck fracture with no
significant cognitive deficits.
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Conclusion

CRIF or ORIF is indicated for displaced femoral neck
fractures in younger individuals, some active elderly, and
those patients who are medically unfit and might not tol-
erate a more extensive arthroplasty option. Patients and
their families should be counseled on the high risk for
fixation failure and need for revision surgery.

HA is a good option for lower demand ambulatory
older individuals. The decision to use a unipolar versus
bipolar head, surgical approach, and need to cement or
press-fit the stem should be based on multiple factors in-
cluding patient bone quality, implant cost, and surgeon
prior experience.

THA is a good option for the active elderly and those
with preexisting acetabular disease.
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Cy4acHe 1iKyBaHHA II€PEJIOMiB IIHIKHU CTETHOBOI KiCTKH (OI/LA JIiTEpaTypH)

3asipruii LM.", Kocmpyo 0.0.%

"Kniniuna nixapns ‘Oeoania” Jeprcasnozo ynpasninns cnpasamu, M. Kuis

21V “Tncmumym mpasmamonoeii ma opmonedii HAMH Vicpainu”, m. Kuig

Pe3tome. Ilepenomu wuiliku cmezro80i KiCmKu 4acmo 3YCmpiuaromsci 6 opmoneoo-
MPABMAMON0LIUHILL NPAKMUYT | NPU3E00AMb 00 3HAUHOT IHBAIOHOCIE A CMEDMHOCII.
Baxcnugo, w00 opmoneou-mpasmamono2u MO POSNISHAMU KOHKDemHi cmpyKmypu
nepenomie ma Xapaxmepucmury nayicHma, SKi 6Ka3yoms Ha SUKOPUCIANHA KOHKDen-
HUX IMNAAHMAMIE Ma Memooie ehexmuero2o JKy8anns yux mpasm. Buxopucmarms
cucmem kaacugpixauii Garden ma Pauwels 3anumacmsca npaxmuunoo 0CHOBOI Xapak-
MePUCUKU NePeNOMI8 WUTIKL CMe2HOB0I KICmKU, W0 00nomazae oopamu 6i0nosioxe
JKY8anns. Onepayitini eapianmu exaouaioms gixcayiro in Situ, 3axpume abo 6iokpu-
me enpasnenns ma eHYmpiuHio PiKcayito, 2emiapmponiacmury ma momanviy apmpo-
naacmuxy cmezmua. Ocmanmi nYOMKAYyii 0eMOHCMPYIOMb PISHOMAKIMHICG 8aAPIAHMIE
U000 ONMUMANLHO20 JUKYBANHA NEPENOMI8 WUIIKY CMe2HOB0I KiCMKU, AK BUKOPUCMOBY-
10mb Xipypeu-opmoneou, ma 3miny meHOeHyitl KY8aHHs.

Kntouoei cnoea: cmeznosa Kicmia, wuiia; nepenom; 02110; mpasma.
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CoBpeMEeHHOE JIEYCHHE TIEPETOMOB MICHKU O€TPEHHOH KOCTH
(0630p THITEPATYPHI)

Sasuproui LM.', Kocmpyo A.A°

"Knunumeckas 6onhuya ‘Oeoganus’ [ocydapemeenozo ynpasnenus oenami, 2. Kueg

2TV “Uncmumym mpaegmamonozuu u opmoneouu HAMH Ykpauns”, 2. Kueg

Pestome. Ilepenomvl wieliku 6eopennol Kocmu uacmo 6cmpeuarnmcs 6 opmone-
00-MPamamon02u4eckoll. npaxmuxe u npugoosm K 3HAYUMeNbHOU UHBANUOHOCIU
U cmepmuocmu. Baxcro, 4moos. opmoneobl-mpasmamonozu MO PAcno3nams Kor-
Kpemmuie CmpyKmypoL neperomos u Xapaxmepucmuri nayuenmad, Komopsle ykasv.éd-
10M 1A UCNONbI0BAHUE KOHKPEMHbIX UMNAAHMAMOS U MemO0008 dPPexmusnozo ieqe-
HUA amux mpasm. Ucnoav3osanue cucmem xraccugpukayuu Garden u Pauwels ocma-
eMCA NPAKMUHECKOTE OCHOB0LL XAPAKMePUCUKL NePeSOMO8 WeliKy 0eOperHoLl Kocmil,
umo nomozaem u.opams coomeememeyroujee aevwenue. Onepayuonmbe Bapuanmbl
gIOHAOM PUKCALUIO IN Sitl, 3AKDbIMOE UL OMKPLIMOE BNPABLCHUE U 6HYMPEHHION
purcayuio, 2eMuapmponiacmury u momansuylo apmponiacmuxy 6eopa. Iocareonue
nYOMUKAYUL NOKA3bI8AIOM pa3Hoo0pasue 0OmHmoCUmensHo OnmuMaIbHo20 Jeverus ne-
penomos uietixu 6eopernoll Kocmu, Komopbsie UCnoib3yom Xupypeu-opmoneov., u us-
MeHeHUA MeHOCHYUTL JIeUeHUA.

Kmoueevie cnoea: 6edpennasn Kocmy; welika; nepenom; 0030p; mpaema.
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