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BsedeHue. Hecpawienve weiku 6eppeHHoi Koctu (LUBK) npepcTaBnseT cobol ogHY M3 Hambonee CROMHBIX
natonorui TasobegpenHoro cycrasa (TBC), xmpypruyeckoe neyeHne KOTOpoOK METOAOM TOTANIbHOMO 3HAOMNPOTE3MPOBAHMUA
COMPOBOXIAETCA BbLICOKUM MPOLEHTOM OCMOXMHEHWA — MepUMpoTE3HbIX MEpenoMoB, BbIBUXOB 3HAOMpPOTE3a,
nocneonepaLmoHHbIX FeMaToM, HEBPOIOMMYECKUX HapyLUeHUI. AHanu3 nuTepaTypbl He NO3BOMUA BbIABUTb 06LLENPUHATBIX
METO0B OMPERENeHUA TaKTUKM 3HOOMNPOTE3MPOBaHMA Mo noBody HecpaleHusa LUBK, a HauuoHanbHble KAMHUYECKWe
PeKOMeHAaLMM Mo AaHHOW NaTonoruu B HACTOALUMIA MOMEHT OTCYTCTBYIOT. [INA CHUMKEHMA KONMYeCTBA OCOMKHEHWI
M NOBbILUEHNS 3GPEKTMBHOCTM TOTANbHOMO 3HAOMPOTE3UpOBaHWUS TasobeapeHHoro cyctaBa (TITBC) y maHHOM rpynmbl
MauWeHTOB MPeACTaBNAETCA BaMHbIM B BblOOpe TaKTUMKM JIEYEHWA pYKOBOLCTBOBATbCA MPUMHLMNAMK  3TarNHOCTU
1 NaToreHeTUYecKon 060CHOBAHHOCTH.

Llens. TlpogeMOHCTPMPOBaTh Ha KIMHWUYECKOM NpuMepe 3PhEKTUBHOCTb 3TAMHOM M NaToreHeTUYecKU 060CHOBaHHOM
TakTMkKn T3TBC no nosoay Hecpalyenua LLBK.

lpencTaBneH KAMHWYECKWIA Chyyaid NaumeHTKM 71 rofa, nepeHeclerd MHCYNbT C WCXOAOM B MPaBOCTOPOHHUM
reMunapes 1 no3se, Ha GoHe MMEIOLLLErocA HeBPOSIOrMYECKOro AedULMTa, NONTY4MBLUEI NATONOrMYECKUI MEPESIOM LLENKM
npaBoi 6epeHHO KOCTU C UCXOAO0M B HecpalleHue. Ha MOMEHT NepBMYHOr0 0CMOTpa NaLMeHTKa BCTaeT B BePTUKanbHOe
MOMOMEHME C MOCTOPOHHEN MOMOLLbI M MOXET CTOATb B XOAYHKaX, OMMpaAcb Ha NeBYyl0 HOry. XOOQWTb He MOMKeET.
OueHKa mo wkane Xappuca — 24 6anna. TakTWKa neyeHua Gbina OCHOBaHA Ha OLIEHKE M KOPPEeKLMW NATW Hambonee
3HaYMMbIX MATOreHETMYECKMX COCTaBAAILWMX HecpalleHWA (0CTeonopos, MPOKCUManbHad [AWcioKauus beapeHHoM
KOCTW, MedManbHaa AMCnoKaumua beapeHHOM KocTW, runoTpodua Mblwl, bedpa M Tasa, KOHTPaKTypbl Ta3obeapeHHOro
W yHUNaTepasnbHOro KOMIEHHOro CycTaBa) M BKAlo4ana Tpu aTana — 37an npeaonepauyMoHHON NOAroTOBKM, 3Tan COBCTBEHHO
3HOOMNPOTE3MPOBAHMA W 3Tan MOCeonepaLyoHHo peabunutaumu. Pe3ynbtaT neyeHWA YOOBNETBOPUTENbHbIA —
aHponpote3 TBC MMNnaHTMpoBaH 6e3 0CNOMHEHUM, aHaTOMMA KOHEYHOCTM BOCCTAHOB/IEHA, MaLMEHTKA aKTUBM3MpOBaHa
Ha xopyHKax. Mpu ocMoTpe yepe3 3 MecALa Nocse onepalymm OLeHKa no LKane Xappuca — 53 banna.

3aknoyerue. [IpMBEAEHHBIN KIIMHUYECKUIA CAyYaid WIOCTPUPYET BbICOKYID 3G(GEKTUBHOCTb NPeasIOHKEHHOW
3TanHoM W natoreHeTUyeckun obocHoBaHHoW TakTMKM TITBC no nosoay Hecpawenus LLBK.
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Complex Primary Total Hip Arthroplasty for Nonunion
of the Right Femoral Neck in a Female Patient
with Right-Sided Hemiparesis: Case Report

Rodion R. Artishchev**, Dmitriy A. Shavyrin, Dmitriy V. Martynenko

Moscow Regional Research and Clinical Institute, Moscow, Russian Federation

ABSTRACT

INTRODUCTION: Nonunion of the femoral neck (FN) is one most complicated hip joint (HJ) pathology, the surgical
treatment of which by the total arthroplasty method is associated with a high percent of complications — periprosthetic
fractures, endoprosthesis dislocations, postoperative hematomas, neurologic disorders. Analysis of the literature did not
reveal generally accepted methods for determining the tactics of arthroplasty for FN nonunion, and the national Clinical
Guidelines for this pathology are currently absent. To reduce the number of complications and increase the effectiveness of
the total arthroplasty of the HJ in this group of patents, it seems important to be guided by the principles of stage-by-stage
approach and pathogenetic justifiability in choosing treatment tactics.

AIM: To demonstrate using a clinical example the effectiveness of staged and pathogenetically justified tactics of total
hip arthroplasty for nonunion of FN.

The article presents a clinical case of a 71-year-old female patient who had a past stroke with the outcome into the
right-sided hemiparesis, and later, with the underlying neurologic deficit, suffered a pathological fracture of the neck of the
right femur resulting in nonunion. On the primary examination, the patient stood upright with outside help and could stand in
arolling walker resting on the left leg. The patient could not walk. The Harris hip score was 24 points. The treatment tactics
was based on the evaluation and correction of the five most significant nonunion components (osteoporosis, proximal
displacement of the femoral bone, medial displacement of the femoral bone, hypotrophy of femoral and pelvic muscles,
contractures of hip and unilateral knee joints), and included three stages preoperative preparation, arthroplasty proper
and postoperative rehabilitation. The treatment result was satisfactory the hip endoprosthesis was implanted without
complications, the anatomy of the limb was restored, the patient was activated on a walker. At examination 3 months after
the operation, the Harris hip score was 53 points.

CONCLUSION: The presented clinical case illustrates the high effectiveness of the proposed staged and
pathogenetically justified tactics of the total hip arthroplasty for nonunion of femoral neck.
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LIST OF ABBREVIATIONS
FN — femoral neck
HJ — hip joint

TE — therapeutic exercise
THAP — total hip arthroplasty

INTRODUCTION

The frequency of the proximal femur fracture in
Russia per 100 thousand population is 279 in women,
176 in men, and has a growing tendency, which
determines a high social and economic significance
of the pathology [1]. Due to the specific biology and
biomechanics of the hip joint (HJ), femoral neck (FN)
fractures often do not heal with the use of conservative
treatment, leading to the formation of FN nonunion
requiring surgical treatment [2]. Among surgical methods
of treating patients with FN nonunion, the method of
choice in most cases is total hip arthroplasty (THAP) [3].

FN nonunion is a complex pathology including
various pathogenetic elements: severe local osteoporosis,
proximal and medial displacement of the femur,
hypotrophy of muscles of thigh and pelvis, contractures
of hip and ipsilateral knee joints. The impact of the
pathogenesis on the FN nonunion on the outcome of the
THAP has not been completely studied by the moment [4].
The incidence of intra- and postoperative complications
including periprosthetic fractures, endoprosthesis
dislocations, postoperative hematomas, neurological
complications is higher in this group of patients than in
those with standard endoprosthetics [5].

The analysis of literature did not permit to identify the
generally accepted methods for determining THAP tactics
for FN nonunion, and the national clinical guidelines
for this pathology are currently absent. To reduce the
number of complications and increase the effectiveness
of THAP in this group of patients, it seems important
to be guided by the principles of staged approach and
pathogenetic justifiability in choosing treatment tactics.

The aim of this study to demonstrate the
effectiveness of staged and genetically justified tactics
of total arthroplasty of the hip joint for nonunion of
femoral neck on a clinical example.

Case Report

Female patient S., born in 1952, suffered an
ischemic stroke in October 2020 with the outcome to
the right-sided hemiparesis. Due to impaired walking
function because of hemiparesis, she fell down from a
standing height in May 2022, and, with the underlying
osteoporosis, received pathological unstable displaced
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neck fracture of the right femur, with a low probability for
fusion with use of conservative treatment or an attempt
of osteosynthesis. The patient was indicated THAP,
which she was refused at the local hospital because
of erosion of the gastric mucosa. After the treatment
and epithelialization of the erosion, she was again refused
arthroplasty at the hospital at the place of residence
due to a complex of somatic, neurological and
orthopedic pathologies. From the time of fracture, the
patient was bedridden, an attempt of activation with
a walker was unsuccessful because of hemiparesis.
Later, the patient turned to two federal-level medical
institutions, and in both she was refused THAP.

In December 2022, the patient turned to Moscow
Regional Research and Clinical Institute with complaints
of moderate pain in the right hip joint and loss of the
supporting ability of the right lower limb, inability to move
independently. The diagnosis at the initial examination
was nonunion of the neck of the right femur (Figure 1),
right-sided hemiparesis, osteoporosis, type 2 diabetes
mellitus, hypertension, chronic gastritis.

Locally: severe muscle hypotrophy of the right thigh
and lower leg. Range of active motion in the right hip
joint: flexion/extension 60°/0°/0°; abduction/adduction
15°/0°/0°; pronation/supination 10°/0°/10°. Range of
passive motion in the right hip joint: flexion/extension
90°/0°/0°; abduction/adduction 15°/0°/5°; pronation/
supination 15°/0°/15°. The right knee joint actively
extends almost completely, active flexion up to 100°.
Right foot: active plantar flexion/dorsiflexion 15°/0°/0°,
passive plantar flexion/dorsiflexion 30°/0°/15°. The
patient gets upright with assistance and can stand in a
walker, leaning on the left leg. She cannot walk. Harris
hip score 24 points. No clinically detected acute vascular
disorders in the right foot at the time of examination.

The patient insisted on restoring the function of the
right HJ, and after providing informed consent for THAP
with stated risks and prognosis, she was prescribed
standard preoperative examinations. In accordance with
the principles of staging and pathogenetic justification
of treatment, a comprehensive assessment of five
most important pathogenetic elements of the femoral
neck nonunion was conducted, and the treatment was
prescribed corresponding to the stage of preoperative
preparation, namely:
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1) Osteoporosis was assessed based on the
results of dual energy X-ray densitometry: T-criterion
for L1-L4 = -2.8 SD (normal range from -1 SD to +1
SD), for the left femoral neck = -2.1 SD (normal range
from -1 SD to +1 SD). Determination of the cortical
index of the right femur was difficult due to severity
of osteoporosis corticals were visualized with difficulty
(Figure 1). Diagnosis of endocrinologist: postmenopausal
osteoporosis complicated with pathologic fracture
of the right femur; treatment for osteoporosis was
prescribed according to the clinical recommendations:
sodium ibandronate monohydrate, vitamin D3, ossein-
hydroxyapatite compound [6]. Regarding osteoporosis,
orthopedists prescribed therapeutic exercise (TE),
mechanotherapy on an exercise bike, massage;

2) On X-ray, proximal displacement of the right
femur about 2 cm, not requiring pulling down at the
preoperative stage;
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3) On X-ray, medial displacement of the right
femur about 1 cm, not requiring lateralization at the
preoperative stage;

4) Moderate contractures of hip and ipsilateral
knee joint, the patient was recommended TE, mechano-
therapy on an exercise bike, massage;

5) Insignificant muscle atrophy of the right thigh
and lower leg, the patient was recommended massage,
exercise therapy in the amount of active abduction of
the right lower limb from a standing position in a walker
with insurance by a caretaker, to strengthen the hip
abductors. Mechanotherapy on an exercise hike with an
adjustable crank length (Patent No. 225125 RU) was also
prescribed [7], (Figure 2). In this clinical case, the crank
length was reduced, which made exercise on the bike
virtually painless due to a decrease in the amplitude of
movements in the right hip joint.

Fig. 1. Preoperative survey radiograph of the pelvis of patient S.: nonunion of the right femoral neck, subtotal neck osteolysis,
proximal displacement of the right femur by 2 cm, medial displacement of the right femur by 1 cm, severe osteoporosis.

The patient and her caretaker were given
a detailed explanation of the significance of the
preoperative preparation for the favorable outcome
of the endoprosthetics. The patient performed all the
recommendations at home every day during 6-month wait
for hospitalization: TE and exercises on a stationary hike
were performed three times a day for 10-15 minutes;
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besides, the patent received daily massage of the right
upper and lower limbs.

Besides, the patient was given the general
recommendations: therapy for the existing chronic
diseases and maintaining them in remission, treatment of
probable infectious foci, proper nutrition with sufficient
protein and calcium content, breathing exercises, and
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Fig. 2. Mechanotherapy on an exercise bike: (A) exercise bike with the possibility to change the crank length, general view; (B)
mechanotherapy at home at the stage of preoperative preparation (the length of the right crank is decreased to reduce the pain of the
exercises through decreasing the range of motion in the right hip joint).

an examination by a therapist at the place of residence
to decide on the possibility of surgical treatment before
hospitalization.

With the above recommendations, the patient was
placed on the waiting list for THAP in May 2023.

At the time of hospitalization in May 2023, as a
result of specialized orthopedic preoperative preparation,
positive dynamics was noted: ultrasound densitometry
of the right tibia showed T-criterion = -0.7 SD (normal
from -1 SD to +1 SD), contracture and hypotrophy of the
muscles of the right lower limb with positive dynamics.
Concomitant chronic diseases were in remission.

According to the principles of staging and
pathogenetic justifiability of treatment, a repeated
comprehensive assessment of the five most significant
pathogenetic elements of femoral neck nonunion was
carried out, and an appropriate, pathogenetically justified
tactic of surgical intervention was selected:

1) Local osteoporosis dictates the need for cemented
fixation of the endoprosthesis at the stage of surgical
treatment and preservation of subchondral plate of the
acetabulum;

2) Proximal displacement of the right femur by
radiography results was 2 c¢m, the piston test indicated
the ease of lowering the femur, which was confirmed
intraoperatively the length of the limb was restored
without technical difficulties (Figure 3);

DOl https://doi.org/ 1017816/ PAVLOVI636438

3) Medial displacement of the right femur required
tissue mobilization to restore the hip offset. Scar
tissues were diffusely bleeding during mobilization,
and the achieved offset was assessed as a reasonable
compromise between the intervention trauma and the
restoration of ideal joint anatomy (Figure 3). The range
of motion in the joint was full intraoperatively, without
impingement;

4) Hip joint contracture was assessed intraoperatively
as moderate and required neither additional mobilization
of the capsular-ligamentous apparatus nor tenotomies.
Delicate redressing’s of the right hip and knee joints
were performed at the stage of intraoperative testing of
the range of motion in the artificial joint;

5) Hypotrophy of muscles of the right thigh required
most careful handling of soft tissues to avoid further
aggravation of trophic disorders, and also to prevent
postoperative hematomas, which was successfully
realized. Hypotrophy of muscles enhances the risks of
dislocation of the endoprosthesis, for which reason,
an endoprosthesis with double mobility was installed
(Figure 3).

In general, all five most significant pathogenetic
elements of FN nonunion were assessed correctly, and
the tactics of surgical intervention was pathogenetically
justified. The surgical intervention was successful, no
complications in the postoperative period were noted.
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Fig. 3. Postoperative plain radiograph of the pelvis of patient S.: correct position of endoprosthesis elements, uniform cement
mantle, the length and offset of the femur almost completely corrected.

The final stage of treatment — postoperative
rehabilitation — implied repeated assessment of the five
most significant pathogenetic elements of FN nonunion
and the choice of an appropriate, pathogenetically
justified tactics of postoperative rehabilitation:

1) Regarding osteoporosis, at the stage of post-
operative rehabilitation, the patient was recommended
to continue treatment under the supervision of an
endocrinologist at the place of residence, and to use a
regime of gentle axial load on the operated limb in a
wheeled walker for the first 3 months after the operation;

2) The proximal offset of the right femur was
completely corrected intraoperatively, no correction with
footwear was required in the postoperative period;

3) The medial offset of the right femur was almost
completely corrected intraoperatively, and did not require
any treatment measures at the stage of postoperative
rehabilitation;

4) Contractures of the hip and ipsilateral knee
joints were eliminated intraoperatively almost completely
with the help of redressing and did not require measures
at the stage of postoperative rehabilitation;

5) Hypotrophy of the right thigh muscles required
continuation of therapeutic exercises, mechanotherapy
on a stationary bike with equal-length cranks, massage,
and, if technically possible, functional multichannel
electrical myostimulation at the stage of postoperative
rehabilitation, for which the patient was given the
appropriate recommendations. The risk of dislocation of

DOl https://doi.org/1017816/PAVLOVJ636438

the dual-mobility endoprosthesis was assessed as low,
and no additional external immobilization in the form of
a hinged orthosis was prescribed.

Besides, the patient was given standard
recommendations: thromboprophylaxis for 3 months
from the time of the operation, observance of standard
limitations for prosthetic patients, continuation of
treatment for concomitant chronic diseases under
observation of specialist physicians, correct nutrition;
a follow-up examination at 3 months after the date of
surgery.

In general, the postoperative period was uneventful
and with positive dynamics the patient was successfully
activated on a walker after a year of staying in supine
position (Figure 4). At the examination at 3 months after
surgery, Harris hip score was 53 points. The main stages
of the medical history are presented on a time scale of
the clinical case (Figure 5).

DISCUSSION

The complexity of the presented clinical case
consists in the combination of severe local osteoporosis
and severe hypotrophy of thigh and pelvis muscles with
the underlying neurological deficit. The optimal tactics
of hip joint replacement in the conditions of severe
osteoporosis and muscle hypotrophy is a matter of
discussion.
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Fig. 4. Patient S. is successfully activated on walkers after total hip arthroplasty: examination at 3 months after surgery.

October 0 : ; ‘
2020 Stroke with outcome to hemiparesis

2"'&% b Femoral neck fracture

Primary
De;gr;zber_ === consultation

inMONIKI  Pregperative preparation stage:
specialized orthopedic preparation included treatment
for osteoporosis, therapeutic exercises and mechanotherapy

May _L___ Hospitalization
2023 in MONIKI

Stage of arthroplasty:

total arthroplasty of the right hip joint with endoprosthesis with double
mobility and cement fixation. The length of the extremity and hip
offset were almost completely corrected with a good functional result

Stage of postoperative rehabilitation:
continuation of treatment for osteoporosis, therapeutic exercises and

. mechanatherapy. The patient was activated on walkers
May __1_____ Discharge
2023 from MONIKI  Recommendations to continue therapy for osteoporosis,

therapeutic exercises and mechanotherapy at the place of residence

Fig. 5. Timeline of the clinical case.
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Severe osteoporosis increases the risk of intra-
operative fractures of femur, which is why preference
is traditionally given to cement fixation of the femoral
component. The cup can be fixed with cement or using
cement-free method with additional fixation with screws.
In case of press-fit fixation, V. Yu. Murylev, et al. give
preference to cups with tantalum coating due to stable
primary fixation and rapid osseointegration [5]. D. A.
Markov, et al. recommend cementless screwed-in cups
of Bicon type (Smith and Nephew) [8]. V. A. Filipenko,
et al. suggest using impaction autoplasty of the porous
acetabulum with spongy bone from the femoral head
and greater trochanter, with subsequent cemented or
uncemented fixation of the cup [9].

Severe muscle hypotrophy increases the risk of
prosthesis dislocation, therefore, in this group of patients,
it is especially important to ensure the correct angles of
cup anteversion and abduction, restore the overall offset,
carefully suture the capsule and muscles, and prevent
the development of impingement during endoprosthesis
implantation [10]. The use of prostheses with increased
bond is also indicated J. S. Luthra, et al. recommend the
use of dual mobility prostheses [11]. V. A. Shilnikov, et al.
remind us of the need to take into account the patient's
cognitive status, possible neurological disorders, and
diseases of the lumbar spine in order to reduce the risk
of endoprosthesis dislocation [12].

Thus, the discussion in the literature is mainly
about the preferred models of endoprostheses
and technical details of endoprosthesis fixation in
osteoporotic conditions, as well as the required degree
of endoprosthesis bond taking into account the risk of
dislocation due to muscle hypotrophy.

In our opinion, insufficient attention in the
publications is given to the correction of pathology of the
bone and muscle tissues proper, since increasing their
biological potential to the levels providing satisfactory
fixation and functioning of the artificial joint is both
clinically reasonable and technically feasible in this
group of patients. In practice, this means observance
of the national Clinical Guidelines for Osteoporosis,
and provides specialized orthopedic exercise therapy
and mechanotherapy at the preoperative stage, at
home conditions also thus, turning the waiting time for
endoprosthetics into a stage of preoperative preparation,
which reduces the probability of complications and
facilitates the postoperative rehabilitation.

Vol. 33 (1) 2025

DOl https://doi.org/1017816/PAVLOVJ636438

. P Pavlov Russian
Medical Biological Herald

CONCLUSION

Nonunion of the femoral neck has complex
pathogenesis and many clinical forms, therefore, each
clinical case should be considered from positions of
assessment of the five most significant pathogenetic
elements: osteoporosis, proximal displacement of the
femur, medial displacement of the femur, hypotrophy
of femoral and pelvic muscles, contractures of hip
and ipsilateral knee joints. Each pathogenetic element
should be assessed, and, if necessary, corrected at each
of three treatment stages of preoperative preparation,
arthroplasty proper and postoperative rehabilitation.

The presented clinical case illustrates the high
efficiency of the proposed staged and pathogenetically
substantiated tactics of total hip arthroplasty for
nonunion of the femoral neck, even in very complex
clinical situations.

ADDITIONALLY

OuHaHcupoBaHMe. ABTopbl 3aABRAIT 00 OTCYTCTBMM  BHELUHEro
dMHaHCMPOBaHWA NPV NPOBEAEHUM UCCeA0BaHNA.

KoHnUKT MHTepecoB. ABTOpLI 33ABMNAIOT 06 OTCYTCTBUM KOHGNMKTA HTEPECOB.
Cornacue Ha ny6nukaumio. B cratbe Mcnonb3oBaHbl 06e3nM4eHHbIe
KIMHUYECKME [aHHble NaLMEHTKW B COOTBETCTBMW C MOAMMCAHHBIM el
MHHOPMUPOBaHHBIM COrllacHeM.

Bknag aBTopoB: Apmuwes P.P. — KoHuenuuaA 1 An3ainH nccneqoBaHns,
aHanu3 1 MHTeprnpeTauuA OaHHbIX, HanucaHue TekcTa; Llassipur . A,
MapmeiHeHKo []. B. — KoHUenuma v An3anH nccnefoBaHna, peakTmpo-
BaHvie. ABTOpbI NOATBEPHKIAIOT COOTBETCTBME CBOEr0 aBTOPCTBA MEH[Iy-
HapoaHbIM KpuTepuam ICMJE (Bce aBTOpbI BHEC/IM CYLLIECTBEHHBIN BKNAA
B pa3paboTKy KoHLenuuu, NpoBefeHWe UCCnefoBaHWA W MOLrOTOBKY
CTaTbyt, NPOY ¥ 0006pUAM dMHaNBHYI0 BEPCHIO Nepen nybanKaumen).
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