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Abstract

Avascular necrosis of the femoral head is a condition that leads to the collapse of the femoral head,
which eventually ends in osteonecrosis of the hip head and the need for a total hip replacement. It
affects patients of both sexes between 20-55 years of age. The pathogenetic cause is a progressive
reduction of blood circulation which leads to destruction of the femoral head. Most often the
causes are corticosteroid therapy, alcoholism, smoking, trauma, etc. Decompression of the femoral
head accompanied by application of mesenchymal stem cells to the necrotic zone is a promising
regenerative method of treatment. We present a case of a 20-year-old patient who was diagnosed
with avascular necrosis of the femoral head of the left hip, due to a high dosage of corticosteroid
therapy, with Lyme disease and Devic’s optic neuritis. Corticosteroid- induced avascular necrosis
of the femoral head most commonly affects the femoral head, but other skeletal parts are not
excluded. Majority of patients complain of pain with an insidious onset, which exacerbates with
physical activity, and tends to worse with time. Early diagnosis and treatment arecrucial. Despite
some controversy regarding the treatment of avascular necrosis of the femoral head with stem
cells, the general outcomes of using stem cells appear to be positive in terms of efficacy and safety
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NsBamok

ABackynapHaTa HeKpo3a Ha I7aBata Ha OyTHaTa Kocka e cocTojba Koja J0BefyBa 0 Koarnc Ha (hemo-
paJiHata IJ1aBa, 1To Ha KPajoT 3aBPIiTyBa CO OCTEOHEKPO3a Ha I71aBaTa Ha KOJIKOT 1 ToTpeba ol anoapt-
porriactika Ha KokoT. OBaa cocTojba v adeKTnpa narueHTuTe off iBata noja Ha Bospact of 20 1o
55 ropuuu. [latoreHeTcKata MpuUUKMHA € MPOrPECMBHO HAMaslyBake Ha LUPKy/alljaTa Ha KpBTa LITO
JIOBeZIyBa 710 VHUIITYBambe Ha (heMopatHaTta riaBa. Hajuecto npuumnuTe ce mpyMeHa Ha KOPTHKOCTe-
poM[IHA Teparja, AJIKOX0IU3aM, TIyliehe, TpayMa UTH. JleKoMrpecuja Ha IlaBata Ha OyTHaTa KocKa
NpUAPYKEHa CO aryiMKaLyja Ha Me3eHXMMaIHUL MAaTUUHY KJIETKM BO HEKPOTUUHATA 30Ha € BEeTYBAUKM
pereHepaTBeH MeTOJ| Ha JieKyBatbe. [IpuKaskyBame cjyuaj Ha 20-roMilHA TALMEHTKa Kaj Koja Gelie
IMjarHoCTHULMpaHa aBacKy/lapHa HeKpo3a Ha I7aBata Ha GyTHaTa KOcKa Off JIEBUOT KOJIK MOpajiy MpH-
MeHa Ha BUCOKU 71031 KOPTUKOCTEPOUIHA Teparuja, co Jlajucka bosect u JIeBUKOB ONTHYKN HEBPUTHC.
ABackynapHata HeKpo3a MHJVIpaHa off IpUMeHa Ha BUCOKH 71031 KOPTUKOCTEPOU/IN HajueTo ja adek-
TMpAriaBaTa Ha OyTHATa KOCKa, HO He ce MCKJTyuyBaaT 1 OCTAHATUTe JIeJIOBH Off cKenetor. [ToBekeTo off
TIAIMeHTHTe ce KayiaT Ha 607IKa co MoIMOJIEH MOYETOK, Koja ce BIIONIYBa €O (hM3MUKA AKTHBHOCT 1 CO Te-
KOT Ha BPEMETO CTaHyBa MOMHTEH3MBHA. PaHaTa [iMjarHo3a u TpeTMaH ce off KIyUHo 3Haueme. U nokpaj
HEKOM KOHTPOBep3MH BO BPCKA CO TPETMAHOT HA aBacKy/lapHa HEKPo3a Ha 7laBaTa Ha OyTHaTa KOcka
CO MATUUHU KJIETKH, Pe3Y/ITaTiTe 0 KOPUCTEHETO HA MATUUHM KITETKH Ce UMHH JIeKa Ce TI03UTUBHY BO
oJiHOC Ha echrKacHocTa 1 6e30eHoCTa.



Introduction

Avascular necrosis of the femoral
head (AVN) is a condition that leads
to collapse of the femoral head,
which eventually ends in osteone-
crosis of the hip head and the need
for a total hip prosthesis. This is a
condition that affects patients of
both sexes between 20-60 years of
age. The pathogenetic cause is a
progressive reduction of blood cir-
culation which leads to destruction
of the femoral head."* The etiologi-
cal causes are multifactorial.> Most
often the causes are corticosteroid
therapy, alcoholism, smoking, trau-
ma, etc. The symptomatology and
radiological findings depend on the
degree of damage to the femoral
head, classified according to the Fi-
catclassification.® The main symp-
toms are pain and limited internal
rotation of the hip. The exact as-
sessment of the degree of damage is
determined by magnetic resonance
imaging.

There are several types of surgical
methods in the treatment of AVN,
from decompression of the hip
head, osteotomy, bone graft and fi-
nally total hip replacement surgery.

Decompression of the femoral head
accompanied by application of mes-
enchymal stem cells to the necrotic
zone is a promising regenerative
method of treatment.” Stem cells are
obtained by harvestingbone marrow
aspirate from the iliac bone. Satis-
factory clinical and radiographic re-
sults have been reported in patients
classified after Ficat I and II clas-
sification in 75% of cases and more
than 40% in patients classified as
Ficat stage III. The mechanism re-

fers to the increased proliferation
of cells in the process of construc-
tion and remodeling of the decom-
pressed necrotic zone. Biological
efficiency is determined by the ac-
tivity of cytokines and growth fac-
tors (beta growth factor, interleukin
8, stromal cellular alpha factor and
vascular endothelial growth factor),
which act as mediators in the regen-
eration of the bone matrix and al-
low its further remodeling. All this
results in slowing down the process
of chondral degeneration, subchon-
dral sclerosis and definite arthrosis
of the hip joint which is treated ex-
clusively with alloarthroplasty, a to-
tal hip replacement.?

The procedure is a simple, blood-
less, short-term method with un-
known complications. Patients can
tolerate stress and return to daily
activities and functional life early.®

Case report

We present a case of a 20-year-old
female patient treated at the Uni-
versity Clinic for Neurology due to
an acute demyelinating process,
transverse myelitis. Positive Bor-
relia IgM titer and positive Western-
Blot test were obtained during hos-
pitalization.The patient was treated
with a high dosage of corticoste-
roids. After the hospital treatment,
rehabilitation was performed for 4
weeks, followed by improvement
of sensitivity, stability when walk-
ing, control of urination. She was
referred to the University Clinic for
Infectious Diseases where after a di-
agnostic lumbar puncture she was
hospitalized for further examina-
tion and treatment.



The patient presented to the Uni-
versity Clinic for Orthopedic diseas-
es for examination due to pain in
the left inguinal region, the left hip,
which radiated along the left leg, for
a period longer than 6 months.Lim-
ited and painful hip flexion as well
as external rotation were followed
up for clinical examination. Accord-
ing to the VAS scale, the patient rat-
ed the degree of pain with a score
of 8, and the value for the Harris
Hip Score was 44. Pelvic X-rays and
magnetic resonance imaging were
performed in support of avascular
necrosis of the femoral head of the
left hip, according to the Ficat clas-
sificationstagelll. After the clini-
cal and paraclinical examinations,
an indication was set for surgical
treatment. Decompression and ap-
plication of mesenchymal stem
cells, which were taken from the
bone marrow of the iliac bone, was
performed. They were processed by
centrifugation and separation us-
ing the Artrex Angel system. The
patient was introduced to spinal an-
esthesia and placed on an extension
chair. 180 ml of bone marrow were
aspirated using a 6 cm long trocar
needle 1.5 mm in diameter placed
in the anterolateral part of the iliac
crest. It was transferred to a plastic
container with anticoagulant and
further preparation in a centrifuge
followed to separate the stem cells
from the blood elements. The pre-
pared device was implanted through
a trocar directly into the decom-
pressed necrotic segment as well
as intraarticularly in the hip joint.
Quality cytometry was performed to
control the quality, the total num-
ber of nuclear cells and their via-
bility. The patient was verticalized

on the first postoperative day with
a note not to weight bear the oper-
ated leg, and on the third day she
was discharged from the hospital.
Afterthe hospital treatment, physi-
cal rehabilitation was performedfor
four weeks, so at the control exami-
nation after the rehabilitation, the
patient did not complain of pain,
the movements were neat and pain-
less, and the Harris Hip Score was
51 points. The next control examina-
tion of the patient was atthe third
month after surgery. A native pelvic
x-ray showed an increase in bone
density in the duct from the surgi-
cally made tunnel to the change as
well as an increaseinbone density in
the necrotic zone. The Harris Hip
score was 67 points. The patient was
advised to move without crutches
and to continue strengthening the
muscles above the knees.

Six months after surgery, an MRI
of the pelvis with both hipswas
performed. A bone defect wasstill
present at the proximal end of the
head of the left femur from the pre-
vious decompression with initial
chondromalacia of the ipsilateral
femoral head and slightly reduced
acetabular joint space, but without
the presence of an osteochondral
lesion. The Harris hip score was 78
points, whichindicated a good clini-
cal outcome.

On the control examination 19
months after surgery, the patient
wasstill limping, but had no pain
and she returnedto everyday activi-
ties just like before the condition.



Fig. 1 Preoperative X ray of the pelvis, showing AVN of the femoral head of the left hip,
according to Ficat classification stage3

Fig. 2 Preoperative MRI of the pelvis - coronal view



Fig. 3 Preoperative MRI of the pelvis - transverse view

Fig. 4 Control X-ray 19 months after surgery



Discussion

Corticosteroid-induced avascular
necrosis of the femoral head most
commonly affects the femoral head,
but other skeletal parts are not ex-
cluded.’®" Majority of patients com-
plain of pain with an insidious onset,
which exacerbates with physical ac-
tivity, and tends to worse with time.
Early diagnosis and treatment are
crucial, because treatment modali-
ties in advanced diseases are limited
and most of the patients who suffer
from this condition are young people
and physically active.

The prevalence of corticosteroid-
induced avascular necrosis of the
femoral head varies between 3-38%
and mainly depends on the dosage
and route of administration of the
drug.’®

The pathophysiological mechanisms
till now have not been fully under-
stood; they include different theories
such as fat embolisation, intravascu-
lar coagulation, hypertrophy of the
fat cell and osteocyte apoptosis, with
a common pathway to compromise
the vascularization of the bone and
the bone marrow, leading to isch-
emic event and subsequent ischemic
necrosis of the bone tissue and final-
ly collapse of the bone.’? Recently,
a new theory for corticosteroid-in-
duced osteocyte apoptosis has been
suggested as an another pathogenet-
ic mechanism of avascular necrosis
of the femoral head, as apoptotic
osteocytes were found in a specimen
of the femoral head during total hip
arthroplasty in a patient who had
a medical history of corticosteroid
usage.’> These findings are not de-
tected in patients who have avascu-
lar necrosis of the femoral head with
previous history of trauma or alco-
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hol abuse. These osteocytes tend to
accumulate in the bone and lead to
disruption of the osteocyte-lacunar-
canalicular system, as well asin the
vascular space and in the end the re-
sult is collapse of the femoral head.”

As a classical surgical treatment,
core decompression itself usually is
effective for small necrotic lesions,
but the combination of core decom-
pression with application of bone
marrow aspirate concentrate is as-
sociated with improved radiological
signs and clinical outcomes.'®"

A large number of transgenic MCS
for specific functions have been
studied and stem cell technology is
rapidly evolving. It is very important
to highlight the need of further ge-
netic studies for genetic safety of
transgenes and stem cell subpopula-
tions. The strong expression of some
specific factors may affect other nor-
mal tissues and the effect of small
molecule drugs on the differentia-
tion of the stem cells and prolifera-
tion has been confirmed. Small mol-
ecule drugs seem to be convenient
for stem cell pretreatment and may
be a research direction for stem cell
pretreatment for avascular necrosis
of the femoral head in the future.®®

The major concern regarding treat-
ment with stem cells is their safety.
Flushing, fever, mild headache are
the complications reported in a few
studies.”® 2! It has also been reported
in a few studies that transplantation
of embryonic stem cells may lead to
teratoma formation. Immune rejec-
tion and genetic modification can
also limit the clinical use of trans-
planted stem cells for osteonecrosis
of the femoral head. %2

The results obtained in this study
have shown that after the application



of stem cells in the necrotic zone of
the femoral head and after intraar-
ticular application, good functional
results have been achieved. Radio-
graphically confirmed good bone
regeneration was achieved and the
progression of necrosis to a higher
degree was prevented.

Conclusion

The treatment of avascular necro-
sis of the femoral head through a
minimally invasive tunneling and
decompression technique and the
simultaneous application of autolo-
gous mesenchymal stem cells ob-
tained by processing bone marrow
taken from the iliac crest gives rapid
and biologically effective results as
well as good functional results. De-
spite some controversy regarding
the treatment of avascular necrosis
of the femoral head with stem cells,
the general outcomes of using stem
cells appear to be positive in terms
of efficacy and safety. The future
perspectives are in qualitative and
quantitative characterization of cel-
lular therapies.
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