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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.
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articles. Tables and graphs must be headed.
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the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Total hip arthroplasty (THA) in young patients
with osteonecrosis of the femoral head (ONFH) poses unique
challenges related to bone preservation and implant longevity.
Short femoral stems have gained popularity due to their bone-
conserving design, but limited evidence exists regarding their
performance in ONFH.

Methods: A single-centre, prospective case—control study
was conducted involving 108 patients undergoing primary
cementless THA for ONFH. Twenty-seven patients received
a metaphyseal-fitting short femoral stem (Exacta RS®), while
81 received a conventional length stem (Alteon® or Exacta®).
All patients received the same uncemented acetabular cup
(Jump System Traser®). Clinical outcomes were assessed using
the Harris Hip Score (HHS) and Roles and Maudsley score.
Radiographic evaluation included stem fixation (Moore signs),
subsidence, radiolucency, and cup position.

Results: At a mean follow-up of 4.2 years, both groups
demonstrated excellent clinical improvement. The postoperative
HHS was 91 + 3.7 in the short stem group and 92 + 3.5 in the
conventional stem group. Radiological assessments revealed
complete osseointegration, with no evidence of periprosthetic
osteolysis, femoral radiolucency, or cup loosening in either
group. Minor, asymptomatic subsidence (2 mm) was observed
in 2 short stem and 3 standard stem cases. There were no
significant differences in complication rates, operative time, or
length of hospital stay.

Conclusion: Short femoral stems provide comparable mid-
term clinical and radiographic outcomes to standard stems in
young patients with ONFH. These findings support their use as
a reliable, bone-preserving option in THA for this population.

Level of Evidence: Level III (Case-Control Study)

Key words. Total hip arthroplasty, osteonecrosis, short stem,
metaphyseal fixation, femoral implant, case-control study.

Introduction.

Total hip arthroplasty (THA) is one of the most successful
procedures in orthopaedic surgery [ 1]. As the population ages and
indications for THA continue to expand, there is an increasing
demand for surgery in younger and more active patients [2].
THA in younger individuals presents unique challenges;
including higher functional expectations, longer life expectancy,
and an increased liklihood of future revision surgery [3,4]. Short
femoral stems have emerged as a promising solution, offering
metaphyseal fixation that preserves bone stock and facilitates
a more physiological load distribution [4-7]. Furthermore,
biomechanical studies have demonstrated that these designs
can achieve stable fixation and durable osseointegration [8].
Short-stem femoral implants showed a mid-term survival rate

© GMN

of 99.6%, with favourable radiological and clinical outcomes.
The principal complications reported include: intraoperative
fracture, thigh pain and subsidence, with rates comparable to
those observed with conventional stem THA [9].

Osteonecrosis of the femoral head (ONFH) is a painful disabling
condition affecting approximately 20,000 new patients annually
in the United States, predominantly adults aged between 35 and
55 years [10,11]. ONFH is a progressive disease resulting from
impaired blood bone supply due to either traumatic and non
traumatic causes. Once subchondral microcirculation and bone
remodelling are compromised, microfractures progressively
accumulate until collapse of the femoral head occurs [12].
Various pharmacological and surgical treatments have been
proposed for the treatment of early stage ONFH, however, once
subchondral bone has collapsed THA remains the only reliable
treatment option [13,14]. OFNH accounts for approximately
3.2% - 6% of all primary total hip replacements in Australian
and Emilia Romagna (Italy) registries [15,16].

Although the relatively young age of patients with ONFH
makes them ideal candidates for short stem THA, concerns
remain regarding implantation within or adjacent to pathological
bone, which may adversely affect osseointegration and implant
survival. In particular, altered bone quality may increase the
risk of stem subsidence and incomplete osseointegration [17].
Nevertheless, published short- to mid-term outcomes of short
stems THA in ONFH have generally been favourable, without
an increased risk of early loosening [18].

To date, there is paucity of studies directly comparing short
and conventional femoral stems THA in patients diagnosed
with osteonecrosis. The aim of the present study was therefore
to evaluate and compare the clinical and radiological outcomes
of a recent short stem versus conventional femoral stems in
patients undergoing primary cementless THA for ONFH.

Materials and Methods.

Study design:

This prospective case-control study was conducted at a
single centre, after Institutional Review Board approval was
obtained (HIMP 05/2020). Written informed consent was
obtained from all patients. From November 2020 to November
2022, 108 patients were diagnosed with ONFH following a
magnetic resonance imaging (MRI). Patients with advanced
osteonecrosis, classified as Stage III or IV according to Ficat
and Arlet [19], were scheduled for cementless THA with either
short of conventional stem.

Patients aged between 21 and 65-years-old, and with minimum
2-year follow-up were included in the study. Exclusion criteria
included previous surgery on the affected hip, metabolic bone
disease or infection. In case of bilateral hip surgery for ONFH,
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only one side was considered in the study for analysis. Therefore,
a total of 108 patients were enrolled in the study.

Surgical Technique and Postoperative Care:

All procedures were performed by the same arthroplasty team
using a standardized posterolateral approach with preservation
of the piriformis tendon [20]. Epidural anaesthesia was used
in all but two cases, in which previous lumbar spine fixation
surgery conditioned an alternative technique.

Femoral neck osteotomy was performed according to
preoperative templating, using the measured distance from
the lesser trochanter as a reference and taking stem length into
account. Acetabulum was reamed until reaching the subchondral
bone. All the patients received the highly porous uncemented
Jump System® Traser cup (Permedica Orthopaedics, Italy),
fixed with 2 cancellous screws.

Femoral preparation was performed using progressive
compaction reamers. Patients in the short stem (SS) study
group received Exacta RS® short femoral stem (Permedica
Orthopaedics, Merate, Italy), introduced on the market in
2021. This collarless calcar loading stem is characterized by
a double-taper trapezoidal shape (Figure 1A). Its angulated
distal end is in contact with the lateral cortex, thus enhancing
load transfer laterally, preventing varus tilting, and providing
three-point fixation [21]. Patients in the conventional stem

(CS) control group received either the Alteon® Taper Wedge
Femoral Stem (Exactech, Gainesville, FL, USA) or Exacta®
femoral stem (Permedica Orthopaedics, Merate, Italy). Both
implants feature a plasm-sprayed double-coating of titanium
and hydroxyapatite (Figure 1B-C). The choice of stem type was
based on the surgeon’s preference in order to minimize selection
bias, propensity score matching analysis for age, gender, and
BMI was performed in order to have two comparable groups.
Groups were matched 1:3, as the short stem was introduced to
the market only recently.

A cobalt chromium femoral head and highly cross-linked
vitamin E polyethylene liner with 10° posterior lip were used
in all cases.

Perioperative prophylaxis included Cefazolin (1 g every 8h x
3 doses) and thromboprophylaxis with Enoxaparin (40 mg daily
x 30 days) were administered. Mobilisation began on the first
postoperative day with full weight-bearing allowed as tolerated.

Outcomes.

Operative parameters including surgery time, incision length,
blood loss, hospital length of stay, and complications, both
intraoperative and postoperative, were recorded.

Patients were then followed up at 45 days, 3 months, 6 months,
12 months, and yearly thereafter. Clinical evaluation included

Figure 1. Photographs of the short and conventional stems. (A) Exacta RS short stem with the proximal 2/3 of the short stem are double-coated
with plasma-sprayed titanium and hydroxyapatite. (B) Exacta conventional stem and (C) Alteon Taper Wedge conventional stem.

Figure 2. Radiographs of a patient in the short stem group. Preoperative anteroposterior (4) and cross-leg (B) radiographs of a 47-year-old
male with osteonecrosis of the left hip. At 5-year follow-up both the femoral and acetabular cup, appear well osseointegrated.
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Figure 3. MRI scans and radiographs of a patient in the conventional stem group. 51-year-old female with bilateral osteonecrosis of the femoral heads. Left femoral head collapse can be
appreciated in the frontal (A) and axial (B) MRIs, frontal (C) and cross-leg (D) radiographs. The patient first underwent left THA, which remained well osseointegrated at 5 years follow
up (E). Right THA was performed 6 months later. At final follow up, both implants remained are stable at last follow-up 5 years and 4.5years, for the left and right side, respectively.

Table 1. Demographics characteristics of the two stem groups. (NA, not Available; SD, standard deviation; BMI, body mass index; OFNH,

osteonecrosis of the femoral head).

Parameter Short stem (n=27) Conventional stem (n=81) p-value
Number of patients (hips) 27 81 NA
Sex (male:female) 16:11 50:31 0.8236
Mean age (years) (SD, range) 41.8 (8.6) 43.2 (8.0) NS
Mean BMI (kg/cm?) (SD, range) 26.7 (2.9) 23-35 27.1(2.8)23.2-34.5 NS
OFNH aetiology

Idiopathic 17 44

Corticoids induced 8 32

Traumatic 2 5

OFNH stage — Ficat and Arlet

III (Moderate to Severe) 20 51

IV (Severe) 7 30

Follow-up (years) (SD, range) 4 +0.35 years (2 - 5.3) 4 +0,3.7 years (2 -5.2) NS

Harris Hip Score (HHS) [22], the Roles and Maudsley score for
satisfaction evaluation [23] and assessment of thigh pain [24].
Radiographic evaluation was performed on anteroposterior
pelvic radiographs and included assessment of both femoral
and acetabular components. For the cup, anteversion and
inclination were measured using the Ackland method [25],
osseointegration was evaluated with the Moore signs [26], the
presence of radiolucency lines was evaluated in the DeLee-
Charnley zones [27]. Cup loosening was radiologically defined
as a change in implant tilt greater than 5°, migration greater
than 2mm, or thick radiolucent line greater than 1 mm in all
three zones on sequential X-rays and/or broken screws. Femoral
radiolucencies were evaluated according to the Gruen zones
[28]. Stem subsidence was defined if migration greater than 2
mm relative to the postoperative radiographs, measured as the
distance from the stem shoulder to the lesser trochanter. Varus-
valgus shift greater than 3° was considered significant [29].
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Leg length discrepancy (LLD) was measured on weight
bearing anteroposterior pelvic radiographs as the distance
between a horizontal line through the inferior aspect of the
teardrops and the most prominent point of each lesser trochanter
[30]. Heterotopic ossifications were recorded and classified
according to Brooker [31].

Statistical analysis:

Data were analysed using SPSS v20 (IBM Corp., NY, USA).
Continuous variables were compared using Student’s t-test, and
categorical data with Fisher’s exact test.

A 1:3 allocation ratio was adopted to optimize the statistical
power of the non-inferiority assessment given the limited
availability of short stem cases. This unbalanced design was
selected to enhance the precision of the estimate within the
conventional stem group while maintaining an overall power
of 80% to detect a non-inferiority margin of 8% in terms of
stem osseointegration, assuming a one-sided alpha level of 0.05.



The Intention to treat (ITT) analysis was performed for the 27
patients included in the SS group.

Results.

A total of 108 patients were included in the analysis: 27 in
the SS group and 81 in the CS group (51 Alteon and 30 Exacta
Stems). One patient in the SS group was lost of follow-up after
relocating abroad at 5 years postoperatively.

All patients were employed before surgery and 81% of them
reported participation in regular physical activity before hip pain
adversely affected their quality of life. The presumed aetiology
of osteonecrosis was idiopathic in 51 hips (47%), corticoids
induced in 36 hips (33%) and traumatic event in 21 hips (20%).

Intraoperative Outcomes.

Mean operative time was 51.5 £ 4.5 minutes (range 42-61
minutes), with a range of skin incision length between 12 to
16 cm (average of 14.5 cm) in SS group and 52.2+ 3.8 minutes
(range 43-60 minutes), skin incision length ranged 12 to 17 cm
(15 cm average) in the CS group.

Mean blood loss during the surgery was 375 + 60 ml and 412
+ 70 ml, in the SS group and CS group, respectively. 5 patients
required postoperative transfusion (one on short stem group and
4 in standard group).

Mean hospital stay was 3.6 + 1.5 days, (range 3 - 6 days) in the
SS group and 4 + 1 days (range 3 — 6 days) in CS group.

There were no neurovascular complications observed after the
surgery.

One patient in the CS group suffered deep vein thrombosis.
There were three intraoperative fractures. One patient in the SS
group sustained a greater trochanter fracture, treated successfully
with cerclage wiring. Two patients in the CS group sustained
calcar crack, which remained stable during the follow-up with
no progression or stem subsidence. No statistically significant
difference lin intraoperative fracture rate was identified between
groups.

Clinical Outcomes.

Mean pre-operative HHS were 41.4 + 6.1 points (range 36—
48 points) in the SS group and 40.7 £ 7.5 points (range 3549
points) in the CS group. At final follow-up, mean postoperative
HHS improved to 91 + 3.7 points (range 87-96 points) in the SS
group and 92 + 3.5 points (range 86—96 points) in the CS group.

According to the Roles and Maudsley Patients' satisfaction
score, all but one patient in the SS group achieved excellent
result, while in the CS group 76 patients were rated excellent
and 5 as good.

Thigh pain was assessed throughout follow-up. At 3 months,
3 patients with short stem had symptoms during daily activities,
and 8 with the standard stem. At 6 months, one patient in SS
group experienced pain only during running, while 3 patients
in CS group had pain during physical activities. At final follow-
up, no patient referred thigh pain in SS group, whereas 3
(3,7%) patients referred it in CS group continued to experience
Symptoms.

No implant related complications or revision procedures
occurred during follow up. One patient in the CS group
underwent debridment antibiotics and implant retention
(DAIR) at 21 days after surgery due to wound hematoma and
subsequently recovery without further complications.
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Radiographic outcomes.

Mean cup inclination and anteversion were 44°+ 3.01 (range
38 to 50°), and 10° (0 to 15°) respectively, in the SS group
versus 43+ 5¢ (range 37 to 50°) and 5° (3 to 15°) in CS control
group. All acetabular components were positioned within the
safe range area defined by Lewinnek.

No radiolucent line, cup migration or broken screws were
detected in both groups during the follow-up period. All 5
Moore’s radiographic signs were observed in SS group (Figure
2). In the CS group, 67 hips demonstrated 5 Moore’s signs
(Figure 3) and the remaining hips had 4 signs, thus indicating
successful osseointegration of all implants in both groups.

No femoral radiolucency nor periprosthetic osteolysis was
observed during follow-up. Stem subsidence of 2 mm was
identified in 2 hips in the SS group and in 3 hips in the CS group
at 3-month follow-up, however these finding were clinically
asymptomatic and did not progress. No loosening of the stem
was observed during the follow-up period.

LLD Iless than lcm was observed in 2 hips in the SS group
(average 4+£3 mm) and in 3 hips in the CS group (average
5+2 mm), in all cases no clinical or functional discomfort
was reported. No heterotopic ossification was detected in the
radiographic follow-up.

Discussion.

The present study demonstrates that metaphyseal fitting
short femoral stems deliver excellent mid-term clinical and
radiological outcomes in patients with ONFH, comparable with
conventional stems results. To the best of our knowledge, only
Kim et al. [32] compared 41 SS and 45 CS THAs in patients
with ONFH. One femoral crack occurred in each group. At
5 years follow up, no significant differences were identified
in the radiological outcomes, although the short stem group
demonstrated significantly less stress shielding.

Our findings are consistent with previous studies reporting
reliable osseointegration, stable fixation, and favourable clinical
improvement with short stem design [4,5]. In particular, Exacta
RS short stem has demonstrated safe and effective performance
in young obese patients, with no stem loosening [33]. A recent
meta-analysis [34], SS and CS in primary THA were compared
to evaluate their effectiveness. The authors analysed the results
of 16 randomized controlled clinical trials, and concluded that
SS reduced the incidence of thigh pain and improved proximal
bone remodelling, while HHS and revision rates remained
comparable between groups.

With regard to ONFH specifically, cementless THA with
conventional long stems has consistently demonstrated to be a
safe and effective treatment [35-37]. Contemporary cementless
acetabular and femoral components have shown excellent
survivorship, without osteolysis or aseptic loosening at 10-year
follow-up in young patients with ONFH [35,36]. Osawa et al.
[37] reported comparable functional outcomes and implant
survival at 10 years follow up, between patients with ONFH
and those with osteoarthritis (OA) undergoing cementless THA.
Similarly, a systematic review of 67 studies concluded that
osteonecrosis is not associated with inferior outcomes in THA
[38].



Radiographic analysis in the present study demonstrated
excellent implant positioning, with all acetabular components
placed within the Lewinnek safe zone. Successful
osseointegration, confirmed by Moore criteria. The minor
stem subsidence observed in both groups was clinically
asymptomatic and comparable to previously published series
[39,40] suggesting that limited early subsidence is not predictive
of long-term loosening.

Tippimanchai et al. [39] followed 45 patients with ONFH
who underwent short stem THA up to 10-year and reported
one hip (2.2%) with a 5 mm stem subsidence which stabilised
after 3 months. In the present series, LLD of less than 1 cm
was observed in a small number of cases, specifically in 3
hips in the SS group and in 5 hips in the CS group, with no
clinical relevance nor patients’ discomfort. Fujita et al. [41], in
a study involving 132 patients, highlighted the importance of
accurate preoperative templating and intraoperative assessment
in minimising LLD and suggested that discrepancies below 7
mm are generally well tolerated. All discrepancies in the current
study remained below this threshold.

The substantial improvement in HHS across both groups
reflects significant functional recovery. The mean postoperative
HHS of 9143.7 in the short stem group represents an excellent
outcome and is comparable to previous reports. Capone et al.
[42] reported the long-term outcomes of 37 hip with ONFH
treated with short stem THA, with a mean HHS value of 90
points and predominantly good to excellent outcomes.

Thigh pain was less common in the SS group. Kim et al. [32]
reported thigh pain in 2 hips (44%) in the CS group at mid-term
follow-up, whereas no cases occurred in the SS group. Similarly
in our series no thigh pain was detected in the SS group and 3
hips (3.7%) had symptomatic thigh pain in the CS group at last
follow-up.

Patients with ONFH often exhibit compromised bone quality,
which may increase the risk of intraoperative fracture [43].
Nevertheless, no statistically significant difference in fracture
rate was observed between the groups in the current study.

Several limitations should be acknowledged. First, the
relatively small sample size limited the ability to investigate
factors associated with stem subsidence. Although the 27 hips
included in SS study group were sufficient for assessment of
clinical and radiological outcomes, larger studies are required
for more detailed subgroup analyses. Second, the mean follow-
up period of 4.2 years does not allow conclusions regarding
long-term implant survival and revision rates, but promising
radiographic results were achieved with all implants thatappeared
well osseointegrated, although all implants demonstrated
excellent radiographic osseointegration and favourable clinical
outcomes and patient perception. Third, stem subsidence was
assessed using standard anteroposterior radiographs rather than
radiostereometric analysis, which would have provided greater
measurement accuracy.

Conclusion.

Short femoral stems in total hip arthroplasty for osteonecrosis
of the femoral head provide excellent mid-term clinical and
radiographic outcomes, comparable to those of conventional-
length stems. Their bone-preserving design and reliable fixation
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make short stems a valuable option in younger, high-demand
patients with long life expectancy and increased lifetime risk
of revision.
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