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SUMMARY

Introduction/Objective There are extramedullary and intramedullary methods of trochanteric fractures’
internal fixation with implants having a lag screw. The objective of this study was to examine the differ-
ence in impact of these fixation types on final hip function and health-related quality of life.

Method There were 75 patients treated for a trochanteric fracture, using self-dynamisable internal fixator
(SIF group), as an extramedullary method, or gamma nail (GN group), as an intramedullary method. These
patients were called for the evaluation of Harris Hip Score (HHS) and SF-12 questionnaire at least two
years after surgery. The SF-12 questionnaire has dual expression - physical component score (PCS) and
mental component score (MCS).

Results There were no significant differences between the SIF group and the GN group regarding HHS,
PCS, and MCS. Positive correlation was confirmed between HHS, PCS, and MCS, with the strongest rela-
tion between HHS and PCS. Negative correlation was confirmed between age and HHS.

Conclusion There was no difference in final hip function and health-related quality of life between SIF and
GN methods in trochanteric fractures treatment (p > 0.05). These parameters of outcome were confirmed
to have positive interrelation (p < 0.05). Both submuscular presence of extramedullary implant with
dimensions of SIF and the need for bone reaming in cephalomedullary fixation were considered not to
have significant impact in HHS and SF-12 scores after trochanteric fractures treatment by internal fixation.
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INTRODUCTION

Trochanteric fractures occur in the proximal
part of the femur between the greater and the
lesser trochanter. These fractures are mostly
treated with internal fixation with lag screws
if the lateral wall is preserved (“no lateral wall
- no hip screw”). There are intramedullary and
extramedullary implants containing lag screws
[1, 2, 3]. In this way, self-dynamisable internal
fixator (SIF) with trochanteric unit [4, 5, 6], as
an extramedullary method, and gamma nail [6-
11], as an intramedullary method, are in rou-
tine use in trochanteric fractures’ treatment at
the Clinic for Orthopaedics and Traumatology
of the Clinical Center of Nis. There are two
types of SIF with trochanteric unit - the type
with multiple (up to three, mostly used two)
non-cannulated lag screws and the type with a
single cannulated lag screw [12].

It is desired to compare intramedullary and
extramedullary methods regarding final hip
function, general physical health, and mental
health at the end of the trochanteric fracture
treatment, due to specificities in some of these
methods - position of the implant or the need
to ream the bone [13, 14, 15].

The literature refers to health-related quality
of life in cephalomedullary as well as dynamic

hip screw (DHS) fixation of trochanteric frac-
tures. There are no results about health-related
quality of life after the use of SIF. The aim of
this study was to compare the two methods in
trochanteric fractures’ treatment - the third
generation of gamma nail and SIF with tro-
chanteric unit, regarding final results in hip
function and health-related quality of life.

METHODS

Two groups of patients treated for unilateral
trochanteric fracture were analyzed. There
were 75 cases — 42 cases (the SIF group) were
treated with SIF with trochanteric unit, hav-
ing two non-cannulated lag screws (Figure 1)
and 33 cases (the GN group) were treated with
third-generation gamma nail (Figure 2). The
excluding criteria were an implant presence in
the other hip, other fracture or polytrauma at
the same time as the trochanteric fracture, ma-
lignant tumor, disfunction of the parathyroid
gland. Consecutive patients who were available
for clinical examination and interview at least
two years after surgery (surgery was performed
in 2012 or later) were analyzed in this study.
All the patients were treated for trochanteric
fracture with internal fixation at the Clinic for
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Figure 1. Self-dynamisable internal fix-
ator with trochanteric unit, having two lag
screws, used in a case with a trochanteric
fracture

Figure 2. Gamma nail third generation, used
in a case with a trochanteric fracture
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to be analyzed - physical components
score (PCS) and mental component
score (MCS). More detailed analysis in
health-related quality of life, including
its subdimensions evaluation, requires
SF-36 questionnaire though [16, 17,
18]. Age was considered for the time
of the clinical assessment mentioned
above.

Both HHS test and SF-12 question-
naire values (PCS and MCS) can have
values between 0 and 100, with higher
value signifying better outcome.

Regarding statistical analyzes, t-test
and Mann-Whitney U-test were used
for differences in average values, while
X’ test was performed to compare distri-
butions between the groups. The rela-
tion between measured parameters was
assessed by bivariate correlations. The
level of significance was 0.05.

This study was approved by the
Board of Ethics of the Clinical Center

Table 1. Age, hip function (HHS) and health-related quality of life (SF-12: PCS and MCS) at of Nis.

least two years after surgery
Parameter SIF GN t/z/x? p
Sex 13M,29F 13M,20F X?=0.581 0.446 RESULTS
Age 763+ 11 733122 z=-1.213 0.225
HHS 721£173 76.3+17.8 t=1.041 0.301 Average values and distributions of fol-
PCS (SF-12) 63.1+24.8 68.2+243 t=0.880 0.382 lowed parameters, with their statistical
MCS (SF-12) 67.0 £24.8 707 £17.6 z=-0.710 0.477 differences, are listed in Table 1. There

HHS - Harris Hip Score; PCS - physical component score; MCS — mental component score; SIF - self-

dynamisable internal fixator; GN - gamma nail

Table 2. Correlations between age, hip function (HHS) and health-relat-
ed quality of life (SF-12: PCS and MCS) at least two years after surgery

Parameter HHS PCS MCS
Age r,=-0.503 r,=-0.238 r,=-0.184
g p < 0.001 p = 0.090 p=0.113
r=0.701 r =0.582
HHS p < 0.001 p < 0.001
r =0.687
PCS p < 0.001

HHS - Harris Hip Score; PCS - physical component score; MCS — mental
component score

Orthopaedics and Traumatology of the Clinical Center of
NiS. According to the AO classification, there were Al and
A2 types of proximal femoral fractures.

There were 26 male and 49 female patients. Hip func-
tion was assessed using Harris Hip Score (HHS), which
is based on both the questionnaire and clinical measures
of hip movements and leg length [13, 14]. Bone union
was achieved in all cases and there were no mechanical
complications. The SF-12 questionnaire had been used
to assess health-related quality of life. This questionnaire
is used in many clinical conditions, including patients
treated for hip fractures and has been accepted as a good
alternative for previously defined SF-36 questionnaire,
if just dimensions of health-related quality of life have

‘ DOI: https://doi.org/10.2298/SARH200301029M

were no significant differences between
the groups regarding age, sex distribu-
tion, hip function, and health-related
quality of life after trochanteric fracture union (p > 0.05).

Statistics of the correlation between measured param-
eters are listed in Table 2. Significant correlation was con-
tirmed for HHS to PCS, MCS, and age (p < 0.05). It was
also confirmed for PCS to MCS (p < 0.05). Correlation
was not confirmed for age to PCS and MCS (p > 0.05).
Confirmed correlations were both positive and nega-
tive and they were moderate (+0.5 < r < £0.7) and high
(£0.7 <r < +0.9).

DISCUSSION

It could be considered that sex and age did not have any
influence on relations between the groups regarding final
hip function and health-related quality of life after trochan-
teric fracture treatment, because there was no significant
difference in average age and in sex distribution.

Average final functional result of the treated hip was
fair (HHS had values 70-79) in both groups [19]. There
was no significant difference between the groups neither
in hip function nor in the quality of physical life (PCS)
or mental life (MCS) (p > 0.05) at least two years after
internal fixation of a trochanteric fracture. These results
suggest the following:
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- submuscular presence of an extramedullary implant
with dimensions of SIF does not significantly influ-
ence final functional results of the treated hip and
health-related quality of life in trochanteric fractures
internal fixation;

- the need for bone reaming in cephalomedullary fixa-
tion does not significantly influence final functional
results of the treated hip and health-related quality of
life in trochanteric fractures’ internal fixation.

There was a significant correlation between hip func-
tion (HHS) and the age of the patients (p < 0.05). This
correlation was negative; thus, it could be considered that
older age means lower function of the hip. It could be ex-
plained by the influence of different comorbidities and
osteoarthritic changes on gait and hip function in the older
population. This correlation was accepted, but the strength
of relation between hip function and age is not strictly
defined, due to the moderate correlation (-0.7 < r < -0.5)
[20]. The age of patients was not significantly correlated to
PCS and MCS (p > 0.05). These results mean that in older
population poorer final hip function can be expected, but
the quality of life is not necessarily lower at the end of the
trochanteric fracture treatment.

There was significant correlation between hip function
(HHS) and PCS (p < 0.05). This correlation was positive
and high (r 2 0.7), meaning that the strength of the rela-
tion was higher than between age and HHS. This result
confirms the importance of the gait (that is directly related
to the hip function) in general physical health, thus in the
physical component of the health-related quality of life.

Correlation between HHS and MCS was also confirmed
(p < 0.05). This corelation was positive and moderate
(0.5<r, <0.7). It could mean that hip function has influ-
ence on the quality of both physical and mental health,
with more defined relation to the quality of physical health
(PCS). Additionally, there could be concluded that quality
of mental life can be kept more stable although the hip
function is weaker. There was significant positive correla-
tion between qualities of physical (PCS) and mental health
(MCS) (p < 0.05) with almost high strength (p = 0.07).
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These results could point to the explanation that the qual-
ity of general physical health has higher influence on the
quality of mental health than just hip function and gait.

Vaquero et al. [13] analyzed the treatment of trochan-
teric fractures by gamma nail. Their reported results of
HHS were similar, while PCS and MCS were lower than
those in our study, 12 months after surgery. Li et al. [14] re-
ported values of HHS after trochanteric fracture treatment
that were higher in cephalomedullary (PFNA) and similar
in the extramedullary fixation method (DHS) compared
to our study. Saarenpéi et al. [15] found that hip func-
tion was better in the extramedullary (DHS) than in the
cephalomedullary method (gamma nail) after four months,
but authors concluded that both implants are useful in the
treatment of trochanteric femoral fractures.

CONCLUSION

Final hip function and health-related quality of life are
expected to be similar between SIF with trochanteric unit
and third generation gamma nail methods in trochanteric
fractures’ treatment. Furthermore, these parameters of out-
come were confirmed to have positive interrelation.
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®yHKUM]ja KYKa M KBaUTET }KMBOTA NOBE3aH Ca 34paB/beM KOA, UHTpameAynapHe
U eKcTpamegynapHe PpuKcaLmje TPOXaHTEPHUX Npenoma

Munan M. Mutkosuh'?, Cawa C. Munenkosuh'2, eax . Muumh'? Urop M. Koctuh', Mpegpar M. Crojurbkosuh'?,

Munopag b. MutkoBuh?

'KnuHnykm uenTap Huw, KnuHuka 3a optoneaujy n tpaymatonorujy, Hiw, Cpbuja;

2YHuBep3auTet y Huwy, MeguumHckm pakyntet, Huw, Cpbuja

CAMXETAK

Yeoa/Uwm Y yHyTpallk0j GUKCaLmju TPOXaHTEPHUX Npenoma
Ce YeCTo KopucTe eKCTpameaynapHe 1 MHTpameaynapHe me-
Tofie ca KN13HUM 3aBpThbrMa. Ll oBe cTypauje je 6uo fa ce
1CMnTa pasnvka y yTuuajy oBUx BpcTa Gukcamje Ha GyHKLMjy
KyKa 1 KBanuTeT XMBOTa MOBe3aH Ca 3ApaB/beM nocse 3aBp-
LUEHOT leYerba TPOXaHTEPHUX MpesioMa.

MeTtope AHanu3unpaHo je 75 60MeCHNKa ca TPOXaHTEPHUM
NPEeoMoM, Kojui Cy IeYEHU YHYTpaLlHboM GUKCALMjoM Camo-
AvHammn3upajyhim yHyTpaLltbum GUKCaTopoMm, Kao ekcTpame-
JynapHOM METOAOM, ¥ FraMa KJIMHOM, Kao MHTPamMeAynapHOM
MeTofoM. Kofy 0OBMX ncnTaHMKa je U3BpLUeHO 6ooBake npe-
Ma 600BHOM Cc1CTEMY 3a KYK MO Xapuvcy v npema ynUTHUKY
CD-12, Hajmambe fABe roguHe nocsie onepauuje. CO-12 ynutHUK
je 61o nckasuBaH Kpo3 ABOjaK pe3ynTar — Gr3nyKa KOMMOHEHTa
1 MEHTasIHa KOMMOHEHTA.

PesynTtatu Huje 61no 3HauajHe pa3nvike nmehy rpyna no nu-
Tatby 600BHOT CUCTEMA 3a KYK MO Xapucy, Gr3nyke KOMMOHEH-
Te HUTW MeHTasHe KoMMoHeHTe. M3mehy oBa Tpu napameTpa je
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noTBpheHa NMHeapHa KopenaLiuja no3uT1BHOT CMepa, MPpu Yemy
je oBa Be3a 6una Hajjauya n3mehy 60f0BHOT cMCTEMa 3@ KYK MO
Xapvcy n dr3mnyke KomrnoHeHTe. /i3mehy ctapocTu ucnutaHmka
1 6080BHOT CrCTeMa 3a KyK no Xapucy notepheHa je niHeapHa
Kopenaluja HeraTyBHOT cMepa.

3ak/byuak V3vehy camopmHamusvpajyher yHyTpaLurber Gpuk-
caTopa ca TPOXaHTEPHOM jeAMHMLIOM U rama KnnHa Tpehe reHe-
pauuje Huje noTBpheHa 3HayajHa pasnuKka no NuTamy yTrLaja
Ha GYHKLM]Y KyKa 1 KBaUTET XKMBOTa MOBE3aH Ca 3APaB/beM Ha
Kpajy neyera TpoxaHTepHor npenoma (p > 0,05). lNotpheHa je
roBe3aHocT n3mehy npaheHnx napametapa (p < 0,05). JogatHo
Ce 3aK/byyyje Aa CybmycKynapHo nNprcycTBO UMMaHTaTa Benu-
UmHe camopmHamu3upajyher yHyTpalmer GukcaTopa, Kao 1
notpeba 3a puMoBarbem MeflyliapHe KOCTU He YTUUY 3HauyajHo
Ha Kpajrby pe3ynTaT leyerba TPOXaHTEPHMX NpesiomMa YHyTpa-
WHOM GUKCaLMjoM.

KmbyuHe peun: camoguHamusupajyh yHyTpalurm pukcatop;
rama KnvH; GyHKLMja KyKa; KBanvTeT X1BOTa NOBE3aH ca 34pa-
B/bEM
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