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A case report

Total hip arthroplasty with subtrochanteric shortening osteotomy using
derotational plate: A clinical case
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Abstract

Dysplasia of the hip joint (DDH) is a severe pathology of the musculoskeletal system which, if not diagnosed and treated in time, leads to
impaired function of the hip joint. This leads to osteoarthritis, which requires surgical intervention.

This case report describes a case where a cementless total hip arthroplasty (THA) of the left hip joint with a 6.5 cm transverse
subtrochanteric shortening osteotomy (SSO) was performed.

A special feature was the use of a newly developed plate that provides rotational and axial stability at the osteotomy site. With further
observation and management of the patient. It is worth noting that this study and follow-up of the patient is ongoing.
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Introduction

Developmental dysplasia of the hip (DDH) has long
been considered one of the complex types of musculoskeletal
deformities. Despite the extensive history of this condition
and the efforts of many specialists in the field, little is still
known about the exact cause of DDH [1].

This condition involves the affection of various
structures such as the femur, acetabulum, muscles,
tendons, and neurovascular bundle [2-4]. As a result,
the biomechanics of the hip joint are altered, leading
subsequently to secondary osteoarthritis, known as
dysplastic coxarthrosis (DC).

The main treatment method for DC is considered to
be total hip arthroplasty (THA). In most cases of Crowe IV
type dysplasia, due to anatomopathological changes, THA
is used in combination with a subtrochanteric shortening
osteotomy (SSO) [5, 6]. This surgical procedure aims

Case Presentation

A 35-year-old female patient has been hospitalized
in the endoprosthetics department at the National Scientific
Center for Traumatology and Orthopedics named after
Academician N.D. Batpenov. She complains of pain, limited
movement, and impaired function in the left hip joint, as
well as a limp. Since birth, she has been observed by an
orthopedist with a diagnosis of "congenital dislocation of the
left hip," and there is no history of any surgical treatment.

During the physical examination, it was noted that

to alter the length of the femur and the diameter of the
medullary canal, creating more favorable conditions for
the implantation of an artificial joint and avoiding sciatic
nerve neuropathy [7-9]. To achieve union at the osteotomy
site, many authors in the literature describe the use of
various fixation methods. The choice of specific methods
is determined by individual patient characteristics and
the nature of bone tissue deficit. Although endoprosthetic
replacement with SSO yields certain outcomes, this
approach has several drawbacks. Due to the complexity of
the treatment technique, these patients also face increased
risk of postoperative complications. Overall, this surgery is
quite complex but necessary for restoring hip joint function
and improving the patient's quality of life.

In this report, we describe a clinical case of a patient
with left-sided Crowe type IV DDH, who underwent surgery
using a domestically produced plate.

the patient moves without additional support aids, limping
on the left lower limb. Visually, muscle hypotrophy of the
left thigh and buttock, and lumbar hyperlordosis (Figure
1). Movements in the left hip joint are limited and painful:
flexion-extension 1002-0-15, abduction-adduction 20°-0-
159, external-internal rotation 102-0-32. The following
questionnaires were used for clinical preoperative and
subsequent postoperative assessment: Harris Hip Score
(HHS), Oxford Hip Score (OHS), and Visual Analog Scale
(VAS).

a

b c

Figure 1 - Preoperative patient’s appearance: (a) front, (b) right side, (c) back

At the preoperative stage, radiography in the direct
projection and computed tomography (CT) were performed,
revealingleft-sided dysplastic coxarthrosis type IV according
to Crowe, and neoarthrosis at the level of the iliac wing

a
Figure 2 - Preoperative X-ray and CT of the hip joint: (a) X-ray in direct projection; (b) CT in direct projection; (c) CT in posterior
projection

In laboratory tests, all indicators were within normal
limits.

Based on the aforementioned data, the diagnosis
is as follows: Crowe type IV dysplasia of the left hip joint,

(Figure 2). In addition to the aforementioned instrumental
examination methods, teleroentgenography was done to
determine the length of the shortening osteotomy (Figure
3).

neoarthrosis at the level of the iliac wing, mixed contracture
of the left hip joint.

After a thorough analysis of her condition and
discussion of all possible treatment options, the patient
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was offered surgical intervention in the form of total hip
arthroplasty of the left hip joint. However, in this case,
the surgical intervention was not limited to a simple joint

replacement. To achieve the best result and improve the
patient's functional capabilities, a SSO was chosen.

Figure 3 - Teleroentgenography of the lower extremities

The operation was performed with the patient lying
on her right side under intubation anesthesia with perineal
fixation. A layered incision was made along the Harding
approach on the lateral surface up to 16 cm to expose the hip
joint. The trochanteric region was exposed, and the capsule
of the joint was partially excised from the anterior surface.
After opening the area of the neoarthrosis, the femoral head
was resected. To facilitate locating the true acetabulum, a
transverse osteotomy of the subtrochanteric region was
performed. The hypertrophied capsule was excised, and
the true position of the acetabulum was identified. The
acetabulum was reamed with spherical reamers to size
44, and a press-fit acetabular component size 44 was
installed. The acetabular component was submerged
95%, secured with two screws, and a polyethylene liner
was placed. Subsequently, the femoral canal was rasped
up to size 6. A trial reduction of the proximal fragment
with the head and overlapping of the distal fragment of
the femur was performed. The difference was marked

with an electrocautery device as a mark on the femur.
Intraoperatively, the femur was initially resected to 5 cm.
Given the pronounced retraction, an additional resection
of up to 1.5 cm was performed. The resulting femoral
fragments were connected with the prosthesis stem. Due to
the presence of rotational and axial mobility, the osteotomy
zone was fixed with our developed domestic derotational
plate (Ne KZ8955 29.03.2024) with locking screws. After
confirming the stability of the construct, the prosthesis
head size S (28) was placed on the femoral component, and
the head was reduced into the acetabular component by
extending, pulling along the axis, and internally rotating the
leg (Figure 4). After reduction, the range of motion and joint
stability were checked, and no spontaneous dislocation
occurred at maximum range of motion. The wound was
sutured in layers with a paraosseous silicone drain left in
place. Blood loss was 500 ml, and the operation time was
140 minutes.

Figure 4 - Intraoperative images: (a) Measurement of the osteotomy length; (b) Implantation of the femoral component of the
endoprosthesis; (c) Fixation of the osteotomy zone with a derotational plate

Upon completion of the surgery, to make sure that
the components were correctly positioned, the hip joints

were radiographed in direct projection, and there was no
evidence of incorrect positioning. (Figure 5).

Figure 5 - Postoperative X-ray of the hip joint in direct projection: after 1 week

In the early postoperative period, the patient
complained of severe localized pain, which was managed
with an opioid analgesic administered once. No vascular or
neurological disturbances were observed in the peripheral

lower limbs.

From the first day after the surgery, the patientbegan
the first stage of rehabilitation activities. On the second day,
the patient was mobilized, walking with crutches without
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bearing weight on the operated limb. Subsequently, after the
surgical wound had healed, the patient was discharged on
the 10th day for outpatient treatment with an improvement
in overall condition.

Three months after the surgery, the patient began
the second stage of rehabilitation treatment, which included
active mechanotherapy, amplipulse therapy, transcutaneous
electrical nerve stimulation, galvanization, lower limb
massage, and kinesiotherapy. Over time, significant progress
was noted in the recovery of hip joint function. The patient
moves independently with the help of a cane, limping on
the left lower limb but with full support on it. The gait
pattern is smoother, indicating noticeable improvements
in coordination and balance. Importantly, there is a positive

Table 1 - Clinical Outcomes

trend in muscle development, with an increase in muscle
mass. Additionally, the range of motion in the left hip joint
shows progress

In the preoperative period, the scores VAS 7, HHS
75 and OHS 37. In the early postoperative period, before
discharge, the patient's questionnaire was repeated and
the VAS score changed slightly to 4, but the HHS score was
55 and OHS score was 30, showing some deterioration due
to right hip problems. After rehabilitation treatment after
3 months, the questionnaire results improved, the patient
was completely free from pain as the VAS score was rated 0.
The results of separate questionnaire HHS 70 and OHS 33
(Table 1.).

Questionnaires Before the operation After sut;iglzr}):bls)gf(gle leaving After 3 month
VAS 5 0 0
HHS 75 55 70
OHS 37 30 33

In laboratory analyses, there are no signs of
inflammation. On the X-ray taken 3 months after the surgery,
there are no signs of instability, there is a tendency to fusion

of the osteotomy zone, and after 6 months, bone callus
formation with complete fusion is noted (Figure 6).

Figure 6 - Postoperative X-ray of the hip joint in direct projection: (a) after 3, (b) after 6 months

Table 1 presents data on the MRC Scale, comparing
results before and after rehabilitation measures, indicating

Table 2 - MRC- Scale

positive dynamics of the treatment administered (Table 2).

Title Befor:rzzl;;lgrllis ation After rehabilitation treatment | Effectiveness Result

Adapted Karnofsky Performance Scale 60 70 10
Goniometry F1 (80)-0-Ex (10)._afld(25)-0- F1 (85)-0-Ex (15)‘_a(_1d(2_5)-0- Flexion 5
abd(25). Rt ex(15)-0-Rt in(15) | abd(25). Rt ex(15)-0-Rt in(15) Extension +5
MRS scale quadriceps muscle 3 4 1
ICF b280. Pain 2 1 1
ICF d230. Daily activity 3 2 1
ICF b730. Muscle strength 3 2 1
ICF b710. Joint mobility 3 2 1
ICF s75001. Structure of the lower limb of the hip 9 1 1
joint

ICF d450 Walking 3 2 1
ICF b5105 Swallowing 0 0 0
ICF b810 Skin protective functions 0 0 0
ICF d510 Washing 0 0 0
ICF d530 Physiological functions 0 0 0
ICF d465 Movement with technical devices 2 1 1
ICF b410 Heart function 0 0 0
ICF b110 Consciousness function 0 0 0
ICF d440 Precision hand movements 0 0 0

ICF d445 Hand and arm use 0 0 Effectivenoess Result
Rehabilitation Routing Scale (RRS) 3 3 0

Rehabilitation potential (RP) average average
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Discussion

In this study, we evaluated the early clinical outcomes
of transverse SSO with cementless THA using a derotational
plate in a patient with high hip dislocation.

Dysplasia of the hip joint can be attributed as one
of the causes of secondary coxarthrosis [10, 11]. When
treating Crowe type IV DDH, special attention is given to the
degree of femoral head displacement, as it is considered a
complex type [12]. The primary surgical goal is to restore
joint biomechanics, reduce the femoral head into the
true acetabulum, achieve lower limb length equality, and
ensure stability of the prosthesis components. According
to several authors, the preferred method for treating such
patients remains the combination of THA with transverse
SSO, which has shown good results. However, this method
presents technical challenges for surgeons [13, 14]. Risks
associated with this procedure include traction neuropathy
of the sciatic nerve, intraoperative femoral fractures, limb
lengthening discrepancies, spatial mismatch of prosthesis
components leading to early instability, and formation of
a pseudoarthrosis [15]. In literature, authors note that the
frequency of non-unions ranges from 2.8% to 11.4%, and
intraoperative fractures occur at rates between 5.2% and
26.8% [9, 16-18].

There are several types of SSO [19]; however, many
authors prefer the transverse type because it requires less
specialized preparation and is technically easier compared
to others. Despite this, the most common complication
associated with this type is non-union of the osteotomy
zone, which can be attributed to incomplete contact of
the osteotomized bone surfaces, mismatch in diameters
between the proximal and distal fragments, and rotational
instability at the osteotomy site [19, 20]. There is no
consensus on the fixation of the osteotomy zone: some
authors prefer not to fix this area, believing that the stem
of the prosthesis provides sufficient stability, while others
advocate for additional fixation methods such as bone
wedges, wire cerclage, and plate with screws [21].

The use of bone graft as fixation for the osteotomy
site allows correction of anteversion, provides rotational

Conclusions

Total hip arthroplasty (THA) for Crowe type
IV dysplastic coxarthrosis falls into the category of
complex joint replacement surgeries, requiring thorough
preoperative assessment and planning using modern
diagnostic methods. The choice of osteotomy and fixation
methods significantly influences treatment outcomes,
helping to avoid complications, reduce rehabilitation times,
and improve patients' quality of lifeto
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stability, and eliminates the need for additional
osteosynthesis regardless of the prosthesis stem design
[19, 22]. However, a drawback of this method is its limited
application, difficulty in implantation, graft lysis, rejection,
and infection, which may necessitate reoperation. The
use of cables and wires does not provide stable fixation of
the osteotomy site and can lead to subsequent fragment
rotation, osteolytic changes in bone tissue, polyethylene
wear, and development of infectious complications [21,
23]. Biomechanical studies comparing methods of femoral
fixation with a prosthesis stem show that fixation with a
plate and screws at the fracture site surpasses cable fixation
[10]. However, technical challenges arise when performing
osteosynthesis of the distal and proximal fragments due
to the presence of the prosthesis stem in the femoral
canal, as these plates are not designed for bone synthesis
in the presence of a prosthesis stem. The holes and screw
direction in the plates are perpendicular to the prosthesis
stem, preventing fixation of the second cortex of the plate.
Therefore, longer plates are used to enhance stability, which
increases the size of the construct, widens the surgical
incision, lengthens the operation time, increases blood
loss, soft tissue trauma, intraoperative fractures, and delays
wound healing.

In our case, we used our developed locking
plate, which allows eliminating rotational mobility of
the osteotomized femoral fragments and bypassing the
prosthesis stem by placing screws in the sagittal direction.

Despite the short observation period, we achieved
good early postoperative results. Within 6 months after the
operation, we demonstrated complete consolidation of the
osteotomy site. However, considering the patient's bilateral
hip joint involvement, the left lower limb lengthened by 4
cm, and surgical treatment for the second hip joint has been
proposed to the patient. But due to family circumstances,
the patient refrained from the proposed second surgery.

Despite the positive results, our case has several
limitations due to the short observation period and a small
number of cases. Further research is planned.
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Tyiingeme
Kambac GybiHbiHbIY ducnaasusicel — 6ya dep ke3iHde duazHO3 KolibLamaca iaHe emodenmece, Hambac 6YbIHbIHbIH Kbl3MemiHiH

6Y3bLIYbIHA dKeAeMIiH MipeK-KUMblA anhapambsiHbly ayblp namosozusicul. O XupypausiiblK apa/1acyosl Kajxcem ememiH ocmeoapmpumke
akese0i.

Bys makanada 6,5 cm 601ambiH Ke/i0eHeH ypuibiKacmbl KbICKAPMY 0CMeomoMUSICbLMEH COJ HaK HaMOac 6YbIHbIHbIH YeMeHMCI3
MOJIbIK Jcambac apmponaacmukacyl HacaaraH HayKacmoly j#caroatiosl cunammanadbi.

KauHukanwik sxcardatioviy epekwenizi - ocmeomomusi aiiMarbiHOa pomayusiablK JHaHe 0CbMiK MypakmbuliblKkmbl KAMMAMACHI3
ememiH xcayadaH a3ipseHzeH NAACMUHAHbIY KO/0aHbLaybl 60406l [layuenmmiH dcardaiivl api kapaill 6akbliayda dcaHe muicmi em
Jcypeizinyde. 3epmmey MeH nayueHmmiH xcardaiiblH KA0araaay npoyeci ai e HaFacsin Hamauip.

Tytlin ce3dep: scambacmuly damy UCNAA3USACHL, APMPONAACMUKA, CYOMPOXOHMEPUSINbIK 0CMeomoMUsL.

ToTa/sbHOE 3HAONPOTE3UPOBaHUE Ta306eAPEHHOr0 CyCcTaBa C oA BepTe/IbHOM yKOpoYHnBawLei
0CTEOTOMHUEH C MICNI0JIb30BaHUEM JePOTAllMOHHOM IJIacTUHbI: KiIMHMYeckuil cay4yai

OxTtsa6pora /I. !, Amunmos K. ?, Berk Guclu 3, A6uibmakuHoB M. 4, CysierimeroB B. 5, Baiigaaun T. 6,
BekHazapog A. ¢, Ara6ekoBE.”
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Pe3some

Jucnaasuss masobedpeHHozo0 cycmasa - 3Mo msxceads Namo/o2usi ONOpHO-08U2amMenbHO20 annapama, Komopas npu
HecgoespeMeHHOU duazHOCMuKe U JleHeHUU npueodum K HapyuweHuio yHkyuu masobedpenHoz2o cycmaga. OHO npugodum K ocmeoapmposy,
Komopwlll mpeGyem Xupypau4ecko2o Meuameascmad.

B danHom omueme onucaH cay4ail, kK020a 6bL1a 8bIN0/IHeHa 6ecyeMeHMHAs: MomaJjabHasi apmponaacmuKad /1e8020 ma3o6edpeHHO20
cycmaea ¢ nonepevHoll cy6mpoxaHmepuaibHoli ykopavugaroujeli ocmeomomueti 0AuHoll 6,5 cm.

OcobeHHOCMbl0 OAHHO20 KAUHUYECK020 onblma 6bli0 UCNO0.1b308aHUE HedasHo paspabomalHoll n/aacmuHbl, obecheuugaroujeli
POMAYUOHHYI0 U 0Ce8yH0 cmabuibHOCMb 8 Mecme ocmeomomuu. [layuenm npodosaxcaem Habaodamecsi u npoxodum dasbHelluiee JeyeHue.
Cmoum ommemumy, ¥mo daHHoe Uccaedo8aHue U Haba0eHue 3a NAYUEHMOM NPOO0AHCAeMCSL.

Karuesbie caosa: ducnaasus ma306€dp€HH020 cyemasa, apmponsiacmuka, nodeepme/szaﬂ ocmeomomus.
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