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XULOSA

Magsad. Ushbu magolaning magsadi autologik
suyak iligining mononuklear fraktsiyasidan foydalangan
holda medial son suyagi bo'yin sinishlarini jarrohlik
davolashni ko rib chiqgishdir.

Materiallar va wusullar. Son suyagining bo'’yin
gismi singan 506 bemor. Shulardan 124 nafar bemorda
(24,5%) konservativ davolash, 204 nafarida (40,3%)
birlamchi sonni almashtirish, 178 nafarida (35,2%) son
suyagi bo ‘ynining metall osteosintezi amalga oshirildi.
Bemorlarni  kasalxonaga yotqizish joyida klinik va
instrumental tekshiruv (rentgen tekshiruvi), laboratoriya
testlari (qonning tolig ro yxati), biokimyoviy gon testlari
va oqim sitometriyasi metodlari qo’llanildi.

Natijalar. Medial son suyagining bo ’yin gismi singan
bemorlarda qo’llanilgan autologik mononuklear fraksiya
to’rtta bemorda suyak to’qimalarining regeneratsiyasiga
sezilarli osteoinduktiv va optimallashtiruvchi tasir
ko’rsatdi.

Kalit so’zlar: jarrohlik yo’li bilan davolash,
mononuklear fraksiya, autologik suyak iligi, regenerativ
tibbiyot, mezenximal o’zak hujayralari, gemapoetik
o’zak hujayralari.

Treatment of patients with femoral neck fractures is
a hot topic in clinical traumatology of the human mus-
culoskeletal system [1, 2]. The problem is also of great
social importance, because the number of patients with
femoral neck fractures is increasing every year due to
the “aging” of the population in many countries of the
world [3], approximately 80% of women and 50% of
men with femoral neck fractures are over 70 years of age
[4]. Mortality during the first year after injury is up to
33%, mainly from the development of congestive pneu-
monia and progression of heart failure [5]. Treatment of
such patients requires an integrated approach, including
stabilization of the patient’s somatic condition, choice of
fixation method, and optimal timing of surgical interven-
tion [6]. Unsatisfactory results after surgical treatment of
this pathology in the form of nonunion of fractures and
avascular necrosis of the femoral head reach 25-30% [7].
A widely known method of surgical treatment of medial
femoral neck fractures is by replacing the joint with an
artificial one (endoprosthetics). Hip replacement makes
the affected person mobile [8]. However, this operation
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PE3IOME

Ienv. Lenvto Oannoii cmamvu sensiemcs 0630p Xu-
PYPeUUECKO20 JleyeHUs: MeOUATbHLIX NepeloMo8 UeliKU
6e0peHHOll KoCmu ¢ UCNOTb308AHUEM MOHOHYKIICAPHOI
paxyuu aymonozuuno2o kKOcmHo20 Mo32d.

Mamepuanst u memoowl. [100 nabnioodenuem Haxo-
ounuce 506 bonvuebix ¢ nepenomamu uteiiku 6eopa. H3
29020 YUCTA KOHCep8amusHoe JleyeHue npogedenoy 124
nayuenmos (24,5%), nepsuunoe sHoonpomesupogaHue
maszobedpennozo cycmasa - y 204 (40,3%), memannoo-
cmeocunmes uietiky 6edpa -y 178 (35,2%). Knunuueckoe
obcnedosanue OONBHBIX NO Mecmy 20CHUMAanu3ayul
BKIOYANO KIUHUKO-UHCIPYMEHMAbHOe 006Cied08aHue
(penmeeHonocuyeckoe UCcned08aHue), a1abopamopHeie
uccneooganuss (00wull ananusz Kposu), OUOXUMUYECKUe
uccne008aHusl Kposu 1 Memoo npomoyHol Yyumomempuil.

Pesynomamoil. Knunuyecxoe npumenenue aymono-
2UYHOL MOHOHYKIICAPHOU (OpaKyuu KOCMHO20 M032d Npu
MEOUWTbHBIX NEPeoMax uieliki OeOpeHHOU KOCmu No-
Kazano 3HauumenvHulil 0CmMeouHOYKMUGHbIl U ONMUMU-
3upyrowuil gppexm Ha peceHepayur0 KOCMHOU MKAHU Y
6cex wemvlpex HabMOOAGULUXCS NAYUEHIMOB.

Knrwueegvie cnosa: xupypeuyeckoe neyenue, MOHOHY-
KIeapnas Qpakyus, aymono2uyHelii KOCMHbuLIL M0O32, pe-
2eHepaAmuUBHAs MeOUYUHA, MEe3eHXUMATbHbIEe CMBONOBbIE
KJemKU, 2eMONn0dIMuiecKue Cmeaoiossle KiemKu.

itself is technically complex, traumatic and associated
with the possibility of serious complications (pulmonary
embolism, massive blood loss, purulent infectious com-
plications, aseptic loosening of the endoprosthesis com-
ponents, its dislocations, periprosthetic fractures, etc.)
[9]. There is a method of surgical treatment of medial
femoral fractures with cannulated screws [2]. This meth-
od is low-traumatic and technically simple. However, it,
like other traditional types of osteosynthesis, additional-
ly injures the head of the femur, which is already dam-
aged during a fracture, dooming it to the development
of avascular necrosis and nonunion of the fracture [10].
The purpose of this study was to increase the activity of
reparative regeneration processes of medial femoral neck
fractures by fixing the fracture with cannulated screws
and intraosseous implantation of the mononuclear frac-
tion of autologous bone marrow cells (MFCACM) into
the fracture zone.

MATERIAL AND METHODS

For the period from 2007 to 2010. At the Department
of Traumatology and Orthopedics of the State Healthcare
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Institution “City Pokrovskaya Hospital” 506 patients
with femoral neck fractures were treated. Of this number,
conservative treatment was performed in 124 patients
(24.5%), primary hip arthroplasty was performed in 204
(40.3%), and metal osteosynthesis of the femoral neck
was performed in 178 (35.2%). Four patients from the
last group with closed medial fractures of the femoral
neck, along with metal osteosynthesis, underwent in-
jection of the mononuclear fraction of autologous bone
marrow (MFACBM) into the fracture zone. There were
2 men, 2 women. The age of the patients varied from
50 to 66 years, the average age was 56 years. The cause
of injury in all patients was a fall on a horizontal plane
(from height).

The collection of autologous bone marrow with sub-
sequent transplantation of MFCABM, as well as surgical
treatment of injuries, were performed on the basis of the
informed consent of the patients. The technique used is
protected by invention patent No. 237113 1. Results and
discussion. Under spinal anesthesia, closed reduction of
femoral neck fragments was performed on an orthopedic
surgical table using an electron-optical converter (Image
intensifier). Autologous bone marrow was collected in a
volume of 100 ml by puncture of the wings of the iliac
bones of the pelvis with needles for myelotransplantation
with mandrin.

After aspiration, the resulting bone marrow was ad-
ditionally filtered from small bone fragments and debris
and placed in a sterile plastic container (containing 25

thousand units of heparin), after which the mononucle-
ar fraction of autologous bone marrow cells was iso-
lated from the resulting volume of bone marrow using
the Sepax cell separation system S-100” produced by
Biosafe (Switzerland).

Then a 5-6 cm long incision was made in the skin
and subcutaneous tissue along the outer surface of the
thigh in the subtrochanteric region. The subtrochanteric
region of the femur was exposed layer by layer. Using a
standard guide (130°), three parallel wires were insert-
ed into the femoral neck, and the depth of insertion of
the cannulated screws was determined. Three cannulated
screws were installed in parallel along the previously in-
serted guide wires, fixing the femoral neck fracture.

The mononuclear fraction of autologous bone mar-
row cells isolated using the Sepax S-100 cell separation
system in an amount of 10 ml (9.2x107 mononuclear
cells/ml) was intraosseously injected into the site of a
femoral neck fracture. To do this, under the control of
an image intensifier, parallel to the inserted cannulated
screws, a myelotransplantation needle with a mandrel
was brought to the fracture site and, through it, a mono-
nuclear fraction of autologous bone marrow cells was
slowly injected intraosseously. The wound was sutured
layer by layer. In the postoperative period, active move-
ments were performed in the hip joint without static load
on the leg for 4 months. Additional immobilization of the
damaged joint was not performed.

Fig. 1. Radiological examination of B. T. before surgery: a - radiological examination - a medial fracture of the neck
of the left femur was revealed; b — CT scan — the subcapital nature of the fracture is clarified.

Fig. 2. Radiological examination of B. T. 5 months after the operation: a - radiological - metal osteosynthesis with
cannulated three screws; b — CT scan confirmed consolidation of the subcapital fracture of the femoral neck.
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As an illustration, we present a brief extract from
the medical history: Patient T., 50 years old, was admit-
ted to the department of traumatology and orthopedics
of the St. Petersburg State Healthcare Institution “City
Pokrovskaya Hospital” with a diagnosis of a closed me-
dial (subcapital) fracture of the neck of the left femur
with displacement. After the examination, the patient
10/12/07. — under spinal anesthesia on the orthopedic
operating table, a closed reduction of fragments of the
left femoral neck fracture was performed, and the posi-
tion of the bone fragments was monitored under an im-
age intensifier.

Autologous bone marrow was collected by puncture
of the wings of the iliac bones of the pelvis. The resulting
bone marrow is filtered, after which its mononuclear frac-
tion is isolated. During the separation, osteosynthesis of
the fracture was performed with three cannulated screws.
Under the control of an image intensifier, a bone needle
with a mandrel was brought to the fracture site. The iso-
lated mononuclear fraction of autologous bone marrow
cells in an amount of 10 ml (9.2x107 mononuclear cells/
ml) was slowly injected intraosseously into the site of the
neck fracture and the head of the femur. The wound is
sutured in layers.

Healing of femoral neck fractures after osteosyn-
thesis using the traditional method occurs within 6—6.5
months from the date of surgery [11]. Using cellular tech-
nologies, we were able to achieve consolidation within
up to 5 months after surgery.

The results of the clinical use of the mononuclear
fraction of autologous bone marrow cells in medial frac-
tures of the femoral neck indicate that when transplanted
to the fracture site, it has a pronounced osteoinducing and
optimizing effect on the course of reparative regeneration
of bone tissue in all four observed patients. The presented
4 observations are the first positive experience of using
the mononuclear fraction of autologous bone marrow in
the treatment of femoral neck fractures. Of course, fur-
ther scientific research in this direction is required with
the participation of morphologists and other specialists.
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