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Hip function and health-related quality of life in intramedullary and
extramedullary internal fixation of trochanteric fractures

CDYHKHHja KYKa 1 KBAJIMTCT ) XKMBOTA ITOBE3dH Cad 3APABJbEM KO

WHTpaMeayJIapHe U eKcTpaMelysiapHe (huKcalje TpOXaHTEepHUX Ipesioma

SUMMARY

Introduction/Objective There are extramedullary and
intramedullary methods of trochanteric fractures internal
fixation including implants with lag screws. The objective of
this study was to examine the difference 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 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 not significant differences between SIF
group and GN group regarding HHS, PCS and”MCS.
Positive correlation was confirmed between HHS, PCS and
MCS, with the most strength relation 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.

Keywords: self-dynamisable internal fixator; gamma nail;
hip function; health-related quality of life

INTRODUCTION

CAXKETAK

YBoa/umip Y yHYTpammoj pukcanuju TpOXaHTEpHUX Mpe-
JIOMa ce YeCTO KOPUCTE eKCTpaMeIyJlapHe U MHTpaMeaysap-
HE METOoJIe ca KJIM3HUM 3aBpTHuMa. Llusb oBe cTyauje O1o je
Jla ce MCMHTa pa3iiiKa y yTHIajy OBHX BpcTa dukcaiuje Ha
GbyHKIMjy KyKa M KBAJIMUTET )KHBOTA TOBE3aH €a 37paBJbeM
HaKOH 3aBPIICHOT JIeYeha TPOXaHTEepHHUX HpeioMa.

Metone AHanusupaso je' 75 0oJEeCHHKA €a TPOXaHTEPHUM
MPeJIOMOM, KOjU CYy. JICUCHH YHYTPALIHBOM (PHKCAIHjOM
camoauHaMusupajyhum  yaytpammuM  dukcatopom (SIF
rpyma), Kao eKCTpaMemyIapHOM METOIOM, M ramMa KIHMHOM
(GN rpyma), kao HHTpaMemyIapHOM MeroioM. Kox oBux
HCIIMTaHUKA je W3BpIIeHO GomoBame mpema Harris Hip
Score recry (HHS) u mpema SF-12 ymuTHHKY, HajMame BC
rofinHe HaKoH orepanyje. SF-12 ynutHUK je OHO MCKa3HBaH
Kpo3 [IBojak pesynrat — ¢usznuka kommonenra (PCS) u
MeHTanHa komrnonenta (MCS).

Pesyaratu Huje Omno 3HauajHe pasnuke u3mely rpyma mo
muratey HHS-a, PCS-a mwutu MCS-a. U3smelhy oBa Tpu
mapameTpa je IoTBpleHa JIMHeapHa KOpenaluja MO3UTHBHOT
cMepa, IIpH YeMy je oBa Be3a Ouia Hajjaya m3melhy HHS-a u
PCS-a. U3mely crapoctn ucnmrannka u HHS-a je morsphe-
Ha JIMHeapHa KopeJalnyja HeraTHBHOT CMepa.

3ak/pyuak I3mel)y camommHammsupajyher yHyTpaimer
(ukcaropa u rama KJIMHA HUje MOTBpljeHa 3HAYajHA pa3IuKa
10 MUTaky yTHIAja Ha QYHKIOU]Y KyKa U KBAJIUTET >KUBOTA
MOBE3aH ca 3/IpaBJjbeM Ha Kpajy seuemba (P > 0,05). [Torephe-
Ha je moBe3aHocT n3meljy nmpahenux mapamerapa (p < 0,05).
HomatHO ce 3akipydyje Ja CYOMYCKYJIApHO IIPHCYCTBO
umIIanTara BenmunHe SIF-a, kao u motpeba 3a puMoBame
MeIyJapHe KOCTH HE YTHUYy 3HAYajHO HAa KPajibH Pe3yiTar
JieYera TPOXaHTEPHHUX MPesioMa YHYTPALIEHOM (GUKCAIHjOM.
Kbyuyne  peunm:  camommHamu3upajyhm — yHyTpamrmu
¢ukcarop; ramMa KiuH, (QYHKOHja KyKa; KBAIUTET >KHBOTA
MOBE3aH Ca 3/[PaBJbeM

Trochanteric fractures are occurred in proximal part of the femur between greater and

lesser trochanter. These fractures are mostly treated by 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 [1-3]. In this way, Self-dynamisable Internal

Fixator (SIF) with trochanteric unit [4-6], as an extramedullary method, and Gamma Nail [6-

11], as an intramedullary method, are in routine use in trochanteric fractures treatment at
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Clinic for Orthopaedics and Traumatology in Clinical Center of NiS. There are two types of
Self-dynamisable Internal Fixator 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 [13-15].

Papers from the literature refer about health-related quality of life in
cephalomedullary fixation and also in DHS fixation of trochanteric fractures. There are no the
results about health-related quality of life after the use of Self-dynamisable Internal Fixator.
The aim of this study was to compare the two methods in trochanteric fractures treatment -
third generation of Gamma Nail and Self-dynamisable Internal Fixator with trochanteric unit,

regarding final.results in hip function and health-related quality of life.

METHOD

Two groups of patients treated for unilateral trochanteric fracture treatment had been
analysed. There were 75 cases — 42 (SIF group) were treated by Self-dynamisable Internal
Fixator with trochanteric unit, having two non-cannulated lag screws (Figure 1) and 33 cases
(GN group) were treated by third generation Gamma Nail (Figure 2). Excluding criteria were
implant presence in the other hip, other fracture or polytrauma at the same time as a
trochanteric fracture, malignant tumor, disfunction of parathyroid gland. Consecutive patients
who were available for clinical exam and interview at least two years after surgery (surgery

was performed in the year of 2012 or later) were analyzed in this study. All patients were
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treated for trochanteric fracture internal fixation at Clinic for Orthopaedics and Traumatology
in Clinical Center of Nis. Referring to AO classification, there were Al and A2 types of
proximal femoral fractures.

There were 26 males and 49 females. Hip function was assessed using Harris Hip
Score (HHS), which is based both on questionnaire and on 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. This questionnaire has been accepted as a good alternative for
previously defined SF-36 questionnaire, if just dimensions of health-related-quality of life
have 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 [16-18]. Age was considered for the time of
the clinical assessment mentioned above.

Both Harris Hip Score test and SF-12 questionnaire values (PCS and MCS) can have
values between 0 and 100, with higher value means better outcome.

Regarding statistical analyzes, T-test and Mann-Whitney U test were used for
differences in average values, while Chi-square test was performed to compare distributions
between groups. Relation between measured parameters was assessed by bivariate
correlations. The level of significance was 0.05.

This study was approved by the Committee on Ethics of the Clinical Center of Nis.

RESULTS
Average values and distributions of followed parameters, with its statistical

differences are listed in the Table 1. There were no significant differences between groups
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regarding age, gender distribution, hip function and health-related quality of life after
trochanteric fracture union (p>0.05).

Statistics of correlation between measured parameters are listed in the Table 2.
Significant correlation was confirmed 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 negative and they'were moderate

(+0.5<r<+0.7) and high (£0.7<r<%0.9).

DISCUSSION

It could be considered that gender and age didn’t have the influence in relations
between groups regarding final hip function and health-related quality of life after
trochanteric fracture treatment, because there was not significant difference in average age
and in gender distribution.

Average final functional result of the treated hip was fair (HHS had values 70-79) in
both groups [19]. There was not significant difference between groups neither in hip function
nor in quality of physical and mental quality of life (p>0.05) at least 2 years after internal
fixation of a trocjanteric fracture. These results suggest that:

- submuscular presence of extramedullary implant with dimensions of
Seldynamisable Internal Fixator does not have significant influence in both
final functional results of the treated hip and in health-related quality of life,
than in abscence of its presence in cephalomedullary fixation of trochanteric
fractures;

- the need for bone reaming in cephalomedullary fixation does not have

important influence in in both final functional results of the treated hip and in
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health-related quality of life, than in abscence of it need in extramedullary
fixation of trochanteric fractures.

There was significant correlation between hip function (HHS) and the age of the
patients (p<0.05). This correlation was negative, thus it could be considered that higher age
means lower function of the hip. It could be explained by the influence of different
comorbidities and of osteoarthritic changes on gait and on hip function, because these occure
more often in older population. This correlation was approved, but the the strenght of relation
between hip function and age is not strictly defined, due to the moderate correlation (-
0.7<r<-0.5) [20]. Age of patients was not significantly.correlated to qualities of both physical
(PCS) and mental health (MCS) (p>0.05). These results mean that in older population worser
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 quality of physical
health (PCS) (p<t0.05). This correlation was positive and high (1>0.7), meaning that the
strenght of the relation 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 physical component of health-related quality of life.

Correlation between HHS and MCS was also confirmed (p<0.05). This relation was
positive and moderate (0.5<rs<0.7). It could mean that hip function has influence on 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 athough the hip function is weaker. There was significant positive correlation
between qualities of physical (PCS) and mental health (MCS) (p<0.05) with almost high
strenght (p=0.07). These results could explaine that quality of general physical health has

higher influence in the quality of mental health than just hip function and gait.
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Vaquero et al. had analysed treatment of trochanteric fractures by Gamma Nail. They
referred about similar HHS and lower PCS and MCS values 12 months after surgery
regarding to the results of our study [13]. Li et al. referred about values of HHS after
trochanteric fracture treatment, that were higher in cephalomedullary (PFNA) and similarin
extramedullary fixation method (DHS) in relation to our study [14]. Saarenpaa et al. had
found that hip function was better in extramedullary (DHS) than in cephalomedullary method
(Gamma Nail) after four months, but authors concluded that both implants useful inthe

treatment of trochanteric femoral fractures [15].

CONCLUSION

It is concluded that there final hip function and health-related quality of life are
expected to be similar between Self-dynamisable Internal Fixator and Gamma Nail methods
in trochanteric fractures treatment. Furthermore, these parameters of outcome were confirmed

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

least two years after surgery

Parameters SIF GN t/zly’ p

Gender 13M, 29F 13M, 20F x2:0.581 0,446
Age 76.3+11.0 733+122 z=-1,213 0,225
HHS 72.1+17.3 76.3+17.8 1=1.041 0.301
PCS (SF-12) 63.1 £24.8 68.2+24.3 t=0,880 0.382
MCS (SF-12) 67.0 £24.8 70.7+17.6 z=-0.710 0.477
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Table 2. Correlations between age, hip function (HHS) and health-related quality of life (SF-

12: PCS and MCS) at least two years after surgery

Parameters HHS PCS MCS
Age rs=-0.503 r.=-0.238 rs=-0.184
p<0.001 p=0.090 p=0.113
HHS r=0.701 r.=0.582
p<0.001 p<0.001
PCS r.=0.687
p<0.001
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Figure 1. Selfynamisable internal fixator (SIF) with trochanteric unit, having two lag
screws, used in the case with a trochanteric fracture
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Figure 1. Gamma Nail third generation, used. in the case with a trochanteric fracture
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