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Hip function in postoperative physical treatment after trochanteric
fractures intramedullary and extramedullary fixation

@dyHKIM]a KyKa Y TIOCTONEPATUBHO] peXaOMIUTALIU]H KOl TPOXAHTEPHUX

pesioMa JICUCHUX UHTPaMEIyJIapHOM U eKCTpaMeayJIapHOM (PUKcalyjoM

SUMMARY

Introduction/Objective Postoperative inpatient
physical treatment after trochanteric fracture
fixation plays an important role in the hip function
restoring and promoting overall recovery.

The aim of this work was to compare initial and
final hip range of motions and general muscle
strength, as well as gender influence on these scores,
during the rehabilitation after intramedullary and
extramedullary trochanteric fracture fixation.
Method The outcome of physical treatment (hip
flexion, extension and abduction, and general
muscle strength) was analyzed in 49 patients
after a trochanteric fracture fixation by an
intramedullary nail (IM group) or
Selfdynamizable Internal Fixator (SIF group).
Results There was significant improvement in
ranges of all evaluated motions and GMS after
postoperative inpatient physical therapy

(p <0.05). There was no significant influence

of the gender and age on the observed functional
results (p > 0.05). Hip flexion was slightly more
improved in SIF group, while GMS was slightly
more improved in IM group, but close to the level
of statistical significance in both the
comparisons (p <0.2).

Conclusion Inpatient rehabilitation provides
significant recovery of injured hip range of
motions and GMS after trochanteric fractures
internal fixation. Intramedullary and
extramedullary fixation are considered similar

in the rehabilitation outcome following these
patients. The degree of osteoporosis, being
generally higher in female, does not significantly
affect the final functional results.

Keywords: hip function; trochanteric fracture;
selfdynamizable internal fixator; intramedullary
nailing

INTRODUCTION

CAKETAK

¥YBoa /Iumb [TocTonepaTnBHa pU3MKaNTHA Tepaluja
HaKOH (pUKCaIHje TPOXaHTePHHUX MPEJIOMa Urpa Bax-
Hy yJIoTy y 0OHaBJpamy QYHKIHje KyKa U YKyITHOM
oropaBky noBpehenux. Llusb oBor pama 6mo je ymo-
pehuBame MoOYEeTHUX U KpajIlbUX BPEAHOCTH OICera
MOKpeTa U yKynHe MUuIuhHe cHare y npeneny Kyka,
Kao W yTHIIa] CTapOCTH M T0J1a 00JIECHUKA Ha OBE I1a-
pameTpe, TOKOM peXxaOMINTaluOHOI JIeYeHha HaKOH
HMHTpaMeyJIapHe U eKCTpaMeayJiapHe (prKcaryje
TPOXaHTEPHHUX MpeEIOMa.

Metoae Kox 49 6omecHrka ca TPOXaHTEPHUM IIpe-
JIOMOM, JICYeHHX (UKCALNjOM HHTPaMEITyTapHUM
xkiuHOM (IM Tpyma) uim caMoAnHAMH3HPajyhuM y-
HyTpammbiM puKcatopoMm (SIF rpymna), aHaI3upaHd
cy mapameTpu e(pekTa (pU3UKaIHOT Jieuermna ((IeKcH-
ja, eKCTeH3Uuja ¥ adIyKuuja KyKa, Kao ¥ yKyIlHa MH-
mhHa cHara Kyka).

Pesyararu [lotBpheH je 3Hauajan Hanpenak y nor-
neny nosehama cBux npahennx obumMa moxpera y
KyKy ¥ yKyIIHe MHIIHNHE cCHare Kyka, yciea npume-
bCHOT CTAllMOHAPHOT (PM3UKAJIHOT ITOCTONEPATHBHOT
nedera (p < 0.05). Huje Omo 3Ha9ajHOT yTHIAja MO-
JIa ¥ CTApOCTH OOJNIECHUKA Ha HaBeJeHe QYHKIIMOHAT-
He mapametpe (p < 0.05). [Toehame obuma Qiekcuja
KyKa je 0o Hemto Behe y S/F Tpymu, OK je ToBe-
hame ykymHe MumuhiHe cCHare Kyka Onia HEITo Be-
he y IM rpynu, anu camo 013y Ipara CTaTUCTHYKE
sHavajuoctu (p < 0.2).

3aksbyuak CraioHapHO (HPU3HUKATIHO JICUCHE OMO-
ryhyje 3Hauajuo Bpahamwe oOuma rokpera u Mumuh-
HE CHare y noBpeljeHoM 3rio0y Kyka, HaKOH yHyTpa-
ke QUKcaluje TpoXaHTepHuX npenoma. MHTpame-
JyJlapHa 1 eKcTpameryJlapHa QUKcalyja moxasyjy
CIIMYHOCT y yTUIIAjy Ha Kpajibe (QyHKIMOHAIIHE pe3y-
nTare Kyka. CTEneH 0CTeonopo3e, KOju je TeHePaTHO
Behn Ko ’KeHa, He yTHUe 3Ha4ajHO Ha HaBeICHE
Kpajie pesynrare.

Kbyune peun: ¢pyHKIMja KyKa; TPOXaHTEPHU
MIPeJIoM; CaMOANHAMM3HPAjyhn yHyTpaIsu
(ukcarop; HHTpaMeyIapHa (pukcaruja

Hip fractures are considered serious injuries that can result from falls, various accidents, etc.

Trochanteric fractures, as a type of hip fracture, are specific to the elderly population. The
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frequency of hip fractures increases with age, but trochanteric fractures occur more often in
patients over 75 years of age, while neck fractures occur in slightly younger patients [1, 2]. As
the age of trochanteric fractures population is often accompanied by various diseases and poor
general condition, the treatment is conservative in just a part of patients. However, more than
90% of patients with a trochanteric fracture who are admitted to the hospital where the authors
are working are treated surgically by one of the two internal fixation methods: intramedullary

nailing or extramedullary fixation using a Selfdynamizable Internal Fixator (Fig. 1){3-7].

The Selfdynamizable Internal Fixator (SIF), developed by Academician Prof. Milorad
Mitkovi¢, has been in routine clinical use since 1998 [8, 9]. Its advantages include a
straightforward surgical technique, standard instrumentation, and reduced X-ray exposure.
This implant allows for simultaneous dynamization and compression in two axes, with delayed
axial dynamization possible without reoperation. Globally, cephalomedullary nails and
extramedullary devices like the Sliding Hip Screw (SHS) are widely accepted as standard
treatments for trochanteric fractures [10, 11, 12]. While intramedullary fixation offers shorter
incisions-and greater stability for certain fracture types, it typically requires more complex

instrumentation and longer fluoroscopy time compared to SIF [7, 10].

At our institution, trochanteric fractures account for more than 20% of all trauma surgeries,
making them the most frequent trauma case. Combined with femoral neck and subtrochanteric

fractures, hip fractures constitute nearly 50% of all surgically treated trauma patients [5, 7].

After surgery, patients undergo inpatient physical rehabilitation aimed at early mobilization
and restoration of hip function. This process significantly improves clinical outcomes and
quality of life [8]. Conservative treatment, in contrast, is linked with higher complication rates

and worse outcomes, including thromboembolism due to prolonged immobility [1, 2, 11].
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In this paper, the outcome of physical treatment was analyzed after trochanteric fracture
internal fixation by intramedullary nailing or SIF method. This work aimed to compare initial
and final range of motion and general muscle strength in the hip joint, as well as the gender

influence on these scores.

METHODS

A total of 49 cases, who had surgery at orthopedics and traumatology department of our
hospital and then sent to inpatient rehabilitation department of the same hospital very soon,
were analyzed in this research. There were 17 male and 32 female patients, with the average
age of 72.4 years. All the patients had a trochanteric fracture, treated surgically by one of the
two fixation methods — intramedullary nailing (IM group, 20 cases) and Selfdynamizable
Internal Fixator method (SIF group, 29 cases). Gender distribution of the fixation methods is
presented in Table 1. According to the AO classification system, 12 patients (24.5%) had Al
(pertrochanteric two-part), 28 patients (57.1%) had A2 (pertrochanteric multi-fragmentary),

and nine patients (18.4%) had A3 (intertrochanteric) fracture.

All patients were applied a standard rehabilitation plan that began at seven weeks after surgery,
including kinesiotherapy, occupational therapy, magnetotherapy and electrotherapy. Electro
and magnetic therapy had been used to induce recovery of injured and frozen tissues,
circulation stimulating, swelling decrease, and to have an analgesic effect. Kinesiotherapy and
occupational therapy had also played a major role in the rehabilitation, such as range of motion

improvement. Rehabilitation lasted three weeks.

The initial assessment (early postoperative status) and the final assessment were performed at

the beginning and at the end of the physical therapy (just upon admission and just before
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discharge from the rehabilitation department). Range of motions, including hip flexion with
knee extended and knee flexed, hip extension, hip abduction and general muscle strength of
the operated leg, were measured using a goniometer. General muscle strength (GMS) was
scaled by MMT (Manual Muscle Test) — applying resistance manually and grading the muscle
strength based on the patient's ability to resist as grade 1 (10%), grade 2 (25%), grade 3 (50%),

grade 4 (75%), and grade 5 as 100%.

A comparison of the parameters was performed between genders too. The data were
statistically analyzed by IBM SPSS Statistics for Windows, Version 22.0. (IBM Corp. Armonk,

NY, USA), performing Wilcoxon test, Mann—Whitney U test, and y? test.

Ethics: The study was performed in line with the Declaration of Helsinki and approved by the

Ethics Board of the University Clinical Center Ni$ (Decision No. 37288/17).

RESULTS

There was significant difference in ranges of evaluated motions and GMS next before and next

after postoperative physical therapy (p <0.05; Table 2).

The obtained data on the range of motion improvement upon discharge from rehabilitation
therapy between IM and SIF groups, but also between genders, indicate that there was no
statistically significant difference in any of the modalities (p > 0.05; Table 3, Table 4). There
was no significant influence of the gender and age on the observed functional results (p > 0.05;

Table 1, Table 4).
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DISCUSSION

Trochanteric fractures are in elderly population mostly sustain as a low-energy trauma, such as
a fall at home during daily activities, while in younger population it mostly occurs by high
forces affecting directly the hip area [3]. The incidence of trochanteric fractures is constantly
increasing due to the increase of general average age in the population, being in accordance

with our study, where the average age was about 72 years.

Since there is no significant difference in the final functional results between genders, there
can be considered that the degree of osteoporosis, being generally higher in women, does not

affect significantly on the functional outcome.

As trochanteric fractures mostly occur in the oldest population, a large part of patients never
reach their previous level of activity. The success of physical therapy is influenced by the
patient’s general condition and previous physical activity. To achieve as more progress in
recovery after a trochanteric fracture as possible, further extension of the physical therapy at

home is required.

Hip function improving due to the applied physical therapy after a trochanteric fracture internal
fixation surgery was confirmed by significant increase in range of all hip joint motions tested

and in hip area general muscle strength (GMS) (p<0.05).

Hip flexion increasing was slightly higher in SIF group, but without statistical significance.
Here could be considered that the choice between these two fixation methods didn’t have a
general impact on enhancement of hip joint range of motion after physical therapy completed.
This also confirms that lateral presence of an extramedullary implant on the proximal part of

femur, as it is in SIF, does not interfere significantly with the hip function.
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When comparing IM and SIF types of the fixation, there should be mentioned that different
surgical approaches are being used. Beside shorter distal incisions, intramedullary fixation of
trochanteric fractures is followed by a slightly longer proximal incision for approaching
through the hip abductor muscles. Extramedullary fixation of trochanteric fractures includes
only one slightly longer incision, distal to greater trochanter, for approaching through the knee
extensor muscles. Our study showed that the choice between one of these approaches did not
affect significantly on postoperative function of the hip. Even though there was no statistically
significant difference in the comparisons between the fixation methods, here should be
mentioned that the difference in flexion increase was noticeably closer to the level of statistical

significancy (p<0.2), compared to abduction (p>0.7) and extension (p>0.4) increase.

Since the difference on hip range of motion tested and hip general muscle strength was not
significantly different between genders, here can be concluded that the gender did not have an
impact on postoperative physical treatment functional outcome. Lahtinen et al. [13], and
Lieberman et al. [14] also reported that there was no significant difference in final functional
results after postoperative physical rehabilitation in trochanteric fractures treatment between
genders. In our study, the difference in increase of hip flexion with knee extended (it was higher
in female) was noticeably closer to the level of statistical significancy rather in other motion
tests. This could possibly be due to the eventual difference in lesser trochanter comminution
frequencies among gender groups (these frequencies were not checked in the study), because
Van der Sijp et al. [15], reported that a comminution of lesser trochanter can be a considered

deaccelerating factor in injured hip flexion restoring.

In almost all patients (47 of 49 cases), GMS in hip area was either unchanged or improved
compared with the level of the strength before physical treatment. Only two patients, treated

by IM fixation, had worse level of GMS after the rehabilitation. Range of motions and GMS
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are the parameters tightly related to both the hip function and gait, as well as quality of life.
Lewis et al. [10], Liu et al. [16], and Schemitsch et al. [17], reported that there was no
significant difference in functional state of the hip in a trochanteric fracture surgical treatment,
when comparing intramedullary and extramedullary (DHS) fixation. Memon et al. [18] also
presented evidence that there was no significant difference in mobility status of the injured hip
between the intramedullary (PFN) and extramedullary (DHS) methods. Prakash et al. [19]
reported that the average Harris Hip Score (HHS) was in average, 5 score points higher in the
intramedullary (PFN) group compared to the extramedullary (DHS) group 24 weeks after
surgery. Saarenpaa et al. [20], compared groups of patients who had trochanteric fracture
surgery, by the use of SAHFE (Standardized Audit of Hip Fractures in Europe) scoring system
for hip functionality, and found that the scores regarding the gait 4 months after surgery were
better in extramedullary (DHS) group than in intramedullary (Gamma nail) group. In another
study by Mitkovic et al. [8], it was reported that no significant difference in HHS and health-
related quality of life (SF-12 questionnaire) was noted at least two years after trochanteric
fracture surgery between the group with a Gamma nail and the group with a Self-dynamizable

Internal Fixator (SIF).

Our statistical findings about no significant difference in hip functional recovery between
intramedullary (IM) and extramedullary (EM) fixation are in correlation with several recent
studies. Clinical trial by Schemitsch et al. found no significant difference in hip function
outcomes such as mobility, pain, and daily activities between patients treated with
intramedullary and extramedullary methods over a 12-month follow-up [21]. This aligns
closely to the results of our study, denying any notable differences in hip flexion, extension,
abduction, and overall muscle strength between the IM and EM groups. Similarly, Prakash et
al. reported a slightly higher Harris Hip Score (HHS) in the IM group (about five points higher

than in EM group) after 24 weeks of rehabilitation [19]. However, they concluded that the

DOI: https://doi.org/10.2298/SARH240723055C Copyright © Serbian Medical Society



Srp Arh Celok Lek 2025 | Online First July 17, 2025 | DOI: https://doi.org/10.2298/SARH240723055C 9

difference was not clinically significant. This matches our results about a slightly higher muscle

strength IM fixation, though not statistically significant.

Although Bilanovi¢ et al. [12], Gleich et al. [22], Grenhaug et al. [23], La Barbera [24], and
Zeelenberg et al. [25] did not all directly evaluate postoperative hip function, they emphasized
that both EM and IM are reliable options for fracture stabilization. Their conclusion, that the
choice of implant should be based on the fracture type rather than an inherent superiority of
one method, supports our finding that the quality of recovery appears similar regardless of the
implant used. These studies also support the statement that while implant type may have some
influence in complex or unstable fractures, it is not a determining factor for outcomes in stable
fractures. Micro-movements between fixed fragments of a hip fracture could be expected to be
lager in an unstable fracture, reducing the hip motions. In addition to the fracture stability,
Zheng et al. found that five more factors (age, history of hypertension, blood transfusion,
PARKER baseline score, adverse events occurred within 12 months postoperatively, discharge
disposition, and time from surgery to weight-bearing) significantly influence one-year
functional outcome following hip fracture surgery in geriatric patients [26]. Thus, they also
didn’t note that the choice between intramedullary or extramedullary fixation had important

role in functional outcome.

The weakness of this study is the relatively small number of patients (less than 30 in both
groups). Groups with more cases would be needed to more precisely explain the appearance of
two patients in the intramedullary group with lower GMS after the physical treatment, and if
the surgical approach through abductor muscles of the hip, following proximal femur
intramedullary fixation technique, was the factor for this GMS decrease. Studies with more
patients would also clear out whether the hip flexion improvement can still be significantly

higher in SIF compared to IM fixation, as well as whether post physical hip flexion with the
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knee extended can still be significantly more improved at women, in trochanteric fractures

internal fixation.

CONCLUSION

Trochanteric fractures are common in patients over 70, usually caused by low-energy falls.
Osteoporosis increases the risk but does not worsen recovery outcomes when care is properly
managed. Surgical fixation is essential, followed by early and intensive rehabilitation. Two
main techniques are used: extramedullary fixation, which may allow better hip flexion, and
intramedullary fixation, which often leads to slightly better overall mobility. Studies show no
major difference in final outcomes between men and women. This suggests that gender and
bone density have limited impact on functional recovery. Successful rehabilitation requires a
multidisciplinary approach. Early mobilization, tailored physiotherapy, and adequate

nutritional and emotional support are crucial for restoring independence and quality of life.

Conflict of interest: None declared.
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Table 1. Distribution of fixation methods by gender

Fixation methods Male Female P

M 9 11 «
SIF 8 21 0.208
Average age (years) | 73.5+6.7 | 71.8 £8.5 | 0.514**

IM — intramedullary nail; SIF — Selfdynamizable internal fixator;

*y? test

**Mann—Whitney U test
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Table 2. Clinical parameters before and after physical therapy, for all patients
Beginning of the End of the physical p*
physical therapy therapy
Parameters (seven weeks after (10 weeks after
surgery) surgery)
(mean = SD) (mean = SD)
Hip flexion with knee extended 34.8+229 59.4+£25.1 <0.001
(degrees)
Hip flexion with knee flexed 5234218 213414 <0001
(degrees)
Hip extension (degrees) 0 1+2.7 0.015
Hip abduction (degrees) 16.1 £8.9 26.6 £12.2 <0.001
General muscle strength 2.1+0.6 2.7+0:6 <0.001

*Wilcoxon test
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Table 3. Improvement of clinical parameters due to applied physical therapy between SIF

15

and IM group
. . SIF M
- * sksk

Physical therapy improvement (E-B) (mean + SD) (mean + SD) p
Hip flexion with knee extended 264+ 123 2954177 0.196
(degrees)

Hip flexion with knee flexed (degrees) 243 £ 12.7 17+ 15.1 0.127
Hip extension (degrees) 1.4+3.2 0.5+1.5 0.422
Hip abduction (degrees) 10.2 £8.5 11+9.8 0.769
General muscle strength 0.6 £0.5 0.7£0.9 0.154

*B — beginning (seven weeks after surgery); E — end (ten weeks after surgery) of the physical

therapy; IM — intramedullary nail; SIF — Selfdynamizable internal fixator;

**Mann—Whitney U test
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Table 4. Improvement of clinical parameters due to applied physical therapy between

16

genders
. . Male Female
- * sksk

Physical therapy improvement (E-B) (mean + SD) (mean + SD) p
Hip flexion with knee extended 203+ 13.5 26.9 4 14.9 0.125
(degrees)

Hip flexion with knee flexed (degrees) 23.2+£12.5 20.3 +£14.9 0.855
Hip extension (degrees) 1.2+2.8 0.9+2.7 0.653
Hip abduction (degrees) 9.7+72 10.9+£9.9 0.880
General muscle strength 0.6+0.7 0.6+0.7 0.970

*B — beginning (seven weeks after surgery); E — end (ten weeks after surgery) of the physical

therapy;

**Mann—Whitney U test
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Figure 1. Intramedullary and extramedullary internal fixation methods used in the cases from

the study; A — proximal femoral nail antirotation; B — Selfdynamizable internal fixator
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