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SUMMARY

Introduction/Objective Intertrochanteric fractures of the femur are one of the biggest public health
problems. This paper aims to determine the functional results and features of operative treatment of
unstable intertrochanteric femoral fractures.

Methods This retrospective study included 67 patients who were treated surgically for AO/OTA A2 pertro-
chanteric fractures at the Department of Orthopedic Surgery and Traumatology of the Kosovska Mitrovica
Clinical Hospital Center and at the Academician Prof. Dr. Milorad Mitkovi¢ Clinic for Orthopedic Surgery
and Traumatology of the Nis University Clinical Center. There were two groups of patients regarding the
fixation method used - the dynamic hip screw (DHS) group and the TRIGEN INTERTAN group.

Results Patients treated using the DHS method had a statistically confirmed longer operation time,
greater intraoperative blood loss, and longer hospitalization in relation to patients treated using the
TRIGEN INTERTAN method (p < 0.001). In contrast, patients from the TRIGEN INTERTAN group spent less
time in the intensive care unit and had more favorable radiological findings regarding fracture healing,
as well as better functional outcomes assessed by the Harris Hip Score and Barthel index, which were
also statistically significant. The peak-to-peak tip—apex distance was greater in the DHS group, with a
significant difference between the techniques (p = 0.019). According to the Charlson Comorbidity Index,
patients who were treated using the DHS method had more pronounced comorbidities (p = 0.022).
Conclusion Surgical treatment of unstable pertrochanteric fractures using intramedullary fixation with
TRIGEN INTERTAN is very safe and effective in all patients, especially in elderly patients with comorbidities.
Keywords: unstable; pertrochanteric; fractures; hip function

INTRODUCTION unstable trochanteric fractures caused by a

minor external force. Conversely, in younger
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Trochanteric fractures of the femur represent
a significant public health problem. They can
result in disability, reduced quality of life, and
increased incidence of mortality. The incidence
of intertrochanteric fractures is increasing due
to the growth of the elderly population as a re-
sult of improved living standards and advances
in modern medicine. It is estimated that 6.25
million people worldwide will sustain trochan-
teric fractures by the year 2050 [1].
Trochanteric fractures belong to the group
of extra-articular fractures and are one of the
most common injuries in the elderly popula-
tion, with approximately 90% occurring in
patients over the age of 65. The treatment of
trochanteric fractures is often challenging due
to the complexity of the fracture, the difficulty
in achieving anatomical reduction and stable
fixation, and the comorbidities of the patient.
Elderly patients with osteoporosis often have

people, intertrochanteric fractures mostly occur
as a result of high-energy force [2].

The AO/OTA classification is the most wide-
ly used classification of bone fractures, divid-
ing the trochanteric fractures (31-A) into three
main groups, which are further subdivided into
nine subtypes (Figure 1). Fracture type 31-Al
includes simple two-part fractures, while 31-A2
includes a separated lesser trochanter, without
(31-A2.1) or with additional comminution in
the intertrochanteric region (31-A2.2 and 31-
A2.3). Fractures of type 31-A3 pass through
the lateral femoral wall — defined as the lateral
cortex distal to the greater trochanter (distal to
the femoral ridge) [3]. A1 fractures are consid-
ered stable, while A2 and A3 are considered
unstable trochanteric fractures. The AO/OTA
classification distinguishes between pertro-
chanteric (Al and A2) and intertrochanteric
fractures (A3).
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Figure 1. Arbeitsgemeinschaft fiir Osteosynthesefragen (AO) classifica-
tion of intertrochanteric fractures

Internal fixation of trochanteric fractures can be extra-
medullary (dynamic hip screw (DHS), Selfdynamizable
Internal Fixator, etc.) and intramedullary (Gamma Nail,
TRIGEN INTERTAN, proximal femoral nail antirotation,
etc.) [4, 5].

The aim of this paper was to determine the function-
al results and features of surgical treatment of unstable
pertrochanteric fractures using DHS and the TRIGEN
INTERTAN short cephalomedullary nail.

METHODS

The research was performed as a retrospective study
and included 67 patients with unstable pertrochanteric
fractures that were treated surgically 2015-2022 at the
Department of Orthopedic Surgery and Traumatology of
the Kosovska Mitrovica Clinical Hospital Center (CHC)
and at the Academician Prof. Dr. Milorad Mitkovi¢ Clinic
for Orthopedic Surgery and Traumatology of the Nis§
University Clinical Center. There were two groups of pa-
tients regarding the fixation method used - the DHS group
and the TRIGEN INTERTAN group.

The Singh osteoporosis index was used to determine
the degree of osteoporosis. It consists of six groups (the
main role in the gradation of the degrees of osteoporosis is
played by the interruption of the main tension trabeculae):
grade 6 (all trabecular groups are present), grade 5 (the
main tension and main compression groups are empha-
sized), grade 4 (the main tension trabeculae are reduced),
grade 3 (the main tension trabeculae are interrupted op-
posite the greater trochanter. This grade indicates defini-
tive osteoporosis), grade 2 (the presence of only the main
compression trabeculae), grade 1 (the main compression
trabeculae are reduced).
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Postoperative X-ray follow-up was used to assess the
postoperative collodiaphyseal angle and tip—apex distance
(TAD).

The Harris Hip Score (HHS), as a commonly used score
to assess hip function, was measured over a period of six
to 12 months to represent long-term functional outcomes.
HHS is a rating scale with a total of 100 points (excellent,
> 90 points; very good, 80-89 points; good, 70-79 points;
and poor, < 70 points). This score includes pain, move-
ment, deformity, and function.

The Barthel scale/index is a scale that was used to mea-
sure performance in activities of daily living (ADL). Ten
variables describing ADL and mobility are scored, with
higher scores reflecting greater ability to function inde-
pendently six months after discharge from the hospital. We
have classified patients into five groups: 0-4 = complete
dependence; 5-12 = severe dependence; 13-18 = moderate
dependence; 19 = slight dependence.

Based on the Charlson Comorbidity Index (CCI) score,
the severity of comorbidity was categorized into three
grades: 1. mild (CCI scores of 1-2); 2. moderate (CCI
scores of 3-4); 3. severe (CCI scores > 5). It should also
be noted that the callus was analyzed on the radiological
image. Native X-rays were used for the analysis.

Also, it should be emphasized that intraoperative blood
loss was determined by the level of aspirated fluid in the
reservoir.

Statistical analysis

The data collected in the study were analyzed using
IBM SPSS Statistics 20 software. Descriptive parameters
were expressed as frequencies (n) and percentages (%).
Comparisons were performed using the x* test for cate-
gorical data, and the Mann-Whitney U test for continuous
data. Statistical significance was set at p < 0.05.

RESULTS

Descriptive data, including general data, clinical, radiologi-
cal, and functional parameters, are presented in Table 1.

Table 1. Baseline demographic and clinical characteristics among the
groups

Groups
- TRIGEN
Variabl
ariables INTERTAN [r?:j/s)] 3
[n (%)] B
Male 10(22.7%) | 6(26.1%)
Sex 0.759
Female 34(77.3%) | 17 (17.5%)
40-60years| 3(6.8%) 0
Age 61-80years| 17(38.6%) | 8(34.8%) | 0.382
>80years | 24(545%) | 15(65.2%)
A2.1 2(45%) | 8(34.8%)
?O/ OTA A22 26(59.1%) | 15(65.2%) | <0.001
racture type
A23 16 (36.4%) 0

AO - Arbeitsgemeinschaft fiir Osteosynthesefragen; OTA - Orthopaedic Trauma
Association
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The results indicated that there was no statistically sig-
nificant association between the type of surgery and pa-
tient gender, age, or the degree of osteoporosis. However, a
significant difference between the surgical method groups
was observed regarding blood transfusion - all transfu-
sions were administered to patients treated with DHS,
indicating greater intraoperative or postoperative blood
loss in these patients. Furthermore, the type of surgical
technique was significantly associated with the incidence
of long-term postoperative complications. Patients treat-
ed with the TRIGEN INTERTAN method experienced a
lower complication rate, whereas those who were treated
by DHS had a higher rate of adverse outcomes, delayed
healing, bone infections, and cut-out (Table 2).

Patients treated with the DHS technique had a statisti-
cally significantly longer duration of surgery, greater in-
traoperative blood loss and longer hospitalization than
patients treated with the TRIGEN INTERTAN method
(p < 0.001). In contrast, patients from the TRIGEN
INTERTAN group had more favorable radiological find-
ings regarding fracture healing, as well as better functional
outcomes assessed by the HHS and Barthel index, which
were also statistically significant. The peak-to-peak TAD
was greater in the DHS group, with a significant difference
between the techniques (p = 0.019) (Table 3).

According to the CCI, patients who were operated on
using the DHS technique had more pronounced comor-
bidities (p = 0.022).

Examination of the relationship between the type of
surgical method and AO/OTA fracture types revealed a
statistically significant correlation (p < 0.001). The results
confirm that in A2.2 and A2.3 fractures, surgeons more
often perform fixation with the TRIGEN INTERTAN im-
plant (Table 3).

DISCUSSION

These findings emphasize the clinical importance of se-
lecting an appropriate surgical technique, particularly in
relation to blood transfusion requirements and the pre-
vention of long-term complications. In contrast, factors
such as gender, age, and the degree of osteoporosis did not
significantly influence the choice of surgical intervention.
The mean age of all patients was 73.58 + 15.86 years,
ranging 62-97 years. A significant proportion of patients,
39 out of 67 (58.2%), were older than 80 years. The results
of our study are in line with several other studies [6, 7].
In our study, female patients accounted for 76.1% of all
cases. This result is consistent with Krishna et al. [8]. In
our study, it was found that A2.2 pertrochanteric fractures
were the most common, accounting for 61.2%, while A2.1
and A2.3 fractures were less common. These results are in
line with those of Murugan et al. [9]. In older people, tro-
chanteric fractures usually occur as a result of a fall, most
often with an indirect impact on the hip. Although the
traumatic force is of low intensity, most of these fractures
are multi-fragmentary and complex due to osteoporotic
changes in the skeletal system at various stages. Our study
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Table 2. Perioperative characteristics and postoperative outcomes

in all patients
Variable n (%)
Male 16 (23.9%)
Sex
Female 51 (76.1%)
A2.1 10 (14.9%)
AO/OTA A2.2 41 (61.2%)
A2.3 16 (23.9%)
o TRIGEN INTERTAN 44 (65.7%)
Fixation method
DHS 23 (34.3%)
No transfusion 44 (65.7%)
Blood transfusion 350 ml 17 (25.4%)
700 ml 6 (9%)
40-60 years 3 (4.5%)
Age 61-80 years 25(37.13%)
> 80 years 39 (58.2%)
No ICU 29 (43.3%)
ICU stay < 5days 0
> 5 days 38 (56.7%)
<20 mm 8(11.9%)
TAD 21-30 mm 52 (77.6%)
>30mm 7 (10.4%)
5-6 15 (22.4%)
cal 2-4 51(76.1%)
0-1 1(1.5%)
Severe osteoporosis 0
Moderate osteoporosis 4 (6%)
Singh score of Severe osteopenia 14 (20.9%)
osteoporosis Moderate osteopenia 30 (44.8%)
Mild osteopenia 17 (25.4%)
Normal bone 2 (3%)
Nonunion 2 (3%)
Malunion 4 (6%)
Long-term Bone infection 2 (3%)
complications Refracture 0
Cut-out 4 (6%)
No complication 55 (82%)
<70 0
e 71-80 0
81-90 18 (26.9%)
91-100 49 (73.1%)
<30 min 8(11.9%)
Operation time 31-60 min 41 (61.2%)
61-90 min 18 (26.9%)
Total dependence 0
Severe dependence 8(11.9%)
Dependence according | Moderate dependence | 17 (25.4%)
to the Barthel index Mild dependence
/ functional 42 (62.7%)
independence
. <100 ml 36 (53.7%)
:ggwperat"’e blood 450350 m 31 (46.3%)
>350 ml 0
Adequate mature 33 (49.3%)

Radiologically visible
callus at 24 weeks

callus visible

Visible immature callus

31 (46.3%)

No visible callus

3 (4.5%)

TAD - tip—apex distance; CCl - Charlson Comorbidity Index; AO - Arbeitsge-
meinschaft fiir Osteosynthesefragen; OTA — Orthopaedic Trauma Association;
HHS - Harris Hip Score; ICU - intensive care unit
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Table 3. Perioperative characteristics and postoperative outcomes among the

groups
Groups
Variables TRIGEN
! INTERTAN ol P
[n (%)]
[n (%)]
Severe osteoporosis 0 0
Moderate osteoporosis 2 (4.5%) 2 (8.7%)
Singh score of | Severe osteopenia 10 (22.7%) 4 (17.4%) 0.779
osteoporosis Moderate osteopenia 19 (43.2%) 11 (47.8%) ’
Mild osteopenia 11 (25%) 6(26.1%)
Normal bone 2 (4.5%) 0
5-6 14 (31.8%) 1(4.3%)
Cccl 2-4 29 (65.9%) | 22(95.7%) 0.022
0-1 1(2.3%) 0
Length of 7-10 days 40(90.9%) | 2(8.7%) 0001
hospital stay | 11-15 days 4(9.1%) | 21(91.3%) '
<30 min 8(18.2%) 0
Operation time | 31-60 min 36 (81.8%) 5(21.7%) | <0.001
61-90 min 0 18 (78.3%)

i <100 ml 32(72.7%) 4(17.4%)
Intraoperative > 100 ml <0.001
blood loss o (Y ’

(up to 350 ml) 12(27.3%) | 19(82.6%)
No 44 (100%) 0
Blood 350 ml 0 6(26.1%) | <0.001
transfusion
700 ml 0 17 (73.9%)
No ICU stay 26 (59.1%) 3(13%)
ICU stay <0.001
< 5days 18 (40.9%) 20 (87%)
<20mm 7 (15.9%) 1(4.3%)
TAD 20-30 mm 35(79.5%) | 17(73.9%) | 0.019
> 30 mm 2 (4.5%) 5(21.7%)
Nonunion 0 2 (8.7%)
Malunion 1(2.3%) 3(13%)
Long-term  — fg e infection 0 2(87%) | 0003
complications
Cut-out 1(2.3%) 3(13%)
No complication 42 (95.5%) | 13 (56.5%)
81-90 4(9.1%) 14 (60.9%)
HHS < 0.001
91-100 40 (90.9%) 9(39.1%)
Total dependence 0 0
Severe dependence 0 8 (34.8%)
Barthel Index <0.001
Moderate dependence | 5 (11.4%) 12(52.2%)
Mild dependence 39 (88.6%) 3(13%)
Adequate mature
Radiologically | callus visible 27 (61.4%) 6(26.1%)
visible callusat [ oo callus visible | 16 (36.4%) | 15 (65.2%) | °00°
24 weeks
No visible callus 1(2.3%) 2 (8.7%)

TAD - tip—apex distance; CCl — Charlson Comorbidity Index; HHS - Harris Hip Score;
ICU - intensive care unit

also found that type A2.2 fractures were more common in
female patients (45.7%), while A2.3 pertrochanteric frac-
tures were more common in cases resulting from high-
intensity force. Thus, it could be considered that A2.1 and
A2.2 pertrochanteric fractures occurred more frequently
in cases of low-intensity force.

In our study, we observed that 95.5% of all patients
achieved fracture union. This union rate is in line with
findings from other studies conducted by Yang et al. [10]
and Wang et al. [11]. This high rate of union can be attrib-
uted primarily to the rich blood supply in the trochanteric
area. Mature callus in the DHS group was radiologically
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visible in only 65.9% of the subjects. It should
be noted that the formation of radiologically
visible mature bone callus 24 weeks after
surgery was achieved more frequently with
INTERTAN than with DHS, which would sup-
port the generally faster callus maturation with
the INTERTAN method.

All 23 patients in the DHS group had re-
ceived blood transfusion during surgery with
a mean volume of 350 ml. Patients treated with
TRIGEN INTERTAN did not receive transfu-
sions. These results are consistent with the stud-
ies of Wang et al. [11] and Kassem et al. [12].

The patients included in our study didn’t
have complications such as device failure or
device malfunction. Regarding late compli-
cations, 56.5% of all cases had some kind of
postoperative complications (deep infection,
varus collapse, nonunion, malunion). The
complication rate was higher in the DHS group
(p < 0.05) and it should be emphasized that the
proportion of late complications in this study
was higher with DHS, probably due to the use
of DHS in pertrochanteric fractures with pro-
nounced comminution (A2.2). The large free-
dom of lag screw translation in DHS may be a
factor for later complications in A2.2 fractures.
In contrast to DHS, there are extramedullary
methods that have limited lag screw transla-
tion, as well as an additional anti-rotation or
additional screw (which DHS does not have),
as is the case with the Selfdynamizable Internal
Fixator, and it could be considered that not all
extramedullary methods will produce the same
results as DHS in these fractures. The immense
significance of the anti-rotational screw in the
Selfdynamizable Internal Fixator lies in its abil-
ity to achieve rotational stability, which serves
as an excellent predictor of faster and superior
fracture healing, particularly in these types of
fractures that are inherently highly unstable.
This finding aligns with the conclusions of
studies of Ciri¢ et al. [13] and Mitkovi¢ et al.
[14]. DHS has only one lag screw and is more
rotationally unstable compared to extramed-
ullary methods that include two lag screws or
one lag screw and one additional femoral neck

anti-rotation pin. These results match those of Rashid et
al. [15] and Shin et al. [16].

It should be noted that all patients survived the six-
month postoperative period.

The quality of life after surgery for a pertrochanteric
fracture depends on the degree of hip function recovery.
Compared to DHS, there was no statistically significant
difference between the two groups. However, in patients
with a trochanteric fracture, walking ability represents an
important outcome. It is widely considered that partial
weight bearing during walking can begin earlier after in-
tramedullary fixation than after fixation with DHS. In our
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study, most patients in the TRIGEN INTERTAN group
had an excellent score, while in the DHS group most pa-
tients had a good HHS. Such a large difference could be
influenced by the larger proportion of patients with comor-
bidities in the DHS group. Earlier weight bearing on the
operated leg reduces the risk of some complications, such
as decubitus ulcers, thromboembolism, and pneumonia.
Our results are in correlation with the study of Kang et al.
[17], who presented that most patients (140/168) in the
intramedullary group could start walking with crutches
or a walker within one week after surgery.

Our study showed that weight bearing on the operated
leg after fixation of a trochanteric fracture can generally
be initiated earlier when using TRIGEN INTERTAN than
when using DHS.

Functional independence was significantly higher in
the TRIGEN INTERTAN group (88.6%) compared to the
DHS group (13%). This difference could be influenced by
the larger proportion of patients with comorbidities in the
DHS group. So, we can safely say it is in complete correla-
tion with published data such as those of Smith et al. [18].

The peak-to-peak TAD values were generally higher in
the DHS group compared to the INTERTAN group, which
is most likely why there were more cut-outs in the DHS
group compared to the INTERTAN group, and thus this
study confirmed the importance of better intraoperative
TAD in the occurrence of cut-outs. Comparing the results
with the official literature and research conducted by Luo
et al. [19], we find that the results of these two studies are
in correlation with each other.

Regarding mature callus visibility 24 weeks after surgery,
we found that adequate mature callus was more often seen
radiologically in patients from the TRIGEN INTERTAN
group (61.4%) compared to the DHS group (26.1%). This
finding is in accordance with Zhou et al. [20], who found

REFERENCES

1. NguyenTA, Hoang AQ, Phan TN, Nguyen TX, Nguyen NN, Nguyén
PD. The retrospective analysis of TRIGEN INTERTAN nail in the
treatment of unstable intertrochanteric femoral fractures at
Hospital for Traumatology and Orthopaedics. Orthop Rev (Pavia).
2024;16:94277.[DOI: 10.52965/001¢.94277] [PMID: 38469577]

2. Hongku N, Woratanarat P, Nitiwarangkul L, Rattanasiri S,
Thakkinstian A. Fracture fixation versus hemiarthroplasty
for unstable intertrochanteric fractures in elderly patients: a
systematic review and network meta-analysis of randomized
controlled trials. Orthop Traumatol Surg Res. 2022;108(1):102838.
[DOI: 10.1016/j.0ts.2021.102838] [PMID: 33529729]

3. CaiY, ZhuW,Wang N, Yu Z, ChenY, Xu S, et al. Therapeutic
effects of the proximal femoral nail for the treatment of unstable
intertrochanteric fractures. Evid Based Complement Alternat Med.
2022;2022:1001354. [DOI: 10.1155/2022/1001354]

[PMID: 36091601]

4,  Guimaraes JAMB, Machado MCFP, Galvao PVM, de Lima JC,
Gomes LDS, Guimaraes PFB. Minimally invasive osteosynthesis
of transtrochanteric fractures with dynamic hip screw (DHS). Rev
Bras Ortop (Sao Paulo). 2021;56(1):109-13.

[DOI: 10.1055/5-0040-1716758] [PMID: 33627909]

5. Zeelenberg ML, Plaisier AC, Nugteren LHT, Loggers SAl, Joosse
P, Verhofstad MHJ, et al. Extramedullary versus intramedullary
fixation of unstable trochanteric femoral fractures (AO type 31-
A2): a systematic review and meta-analysis. Arch Orthop Trauma
Surg. 2024;144(3):1189-209. [DOI: 10.1007/500402-023-05138-9]
[PMID: 38175213]

‘ DOI: https://doi.org/10.2298/SARH260318068)J

Jovanovic¢S. et al.

adequate mature callus to be visible in 65% of patients with
intramedullary fixation. Generally greater development of
callus in patients in the INTERTAN group can be influ-
enced by the rotatory stability of the proximal fragment of
the pertrochanteric fracture, which is less when using DHS
[20]. These results indicate a clinically relevant difference
in the course and outcome of treatment depending on the
chosen operative method.

CONCLUSION

In conclusion, it could be stated that the surgical treat-
ment of unstable pertrochanteric fractures by TRIGEN
INTERTAN can be followed by a lower need for blood
transfusion, earlier weight bearing on the operated leg,
higher hip function, and earlier radiological callus visibil-
ity, in relation to the treatment by DHS. However, it should
be noted that the final outcomes may also be affected by
the level of comorbidity and intraoperative TAD.

ACKNOWLEDGEMENT

The paper is part of a doctoral dissertation written by the
first author.

Ethics: In order to protect patient data, all data were en-
crypted and processed in accordance with the ethical prin-
ciples of privacy protection and based on the decisions of
the Ethics Committee of the Kosovska Mitrovica CHC,
No. 1039/25.02.2023 as well as the Ethics Committee of
the Ni§ UCC, No. 7380/15.03.2023.

Conflict of interest: None declared.

6.  Chen M, Wang J, Cheema AN, Yang S, Liu X. A bone-conserving
revision stem for unstable intertrochanteric fractures of the
geriatric osteoporotic population. Arthroplasty. 2022;4(1):48.
[DOI: 10.1186/542836-022-00151-6] [PMID: 36333743]

7. Al-DahanT, Murhekar S, Patel N. Treatment outcomes of
dynamic hip screws versus short intramedullary nails for extra-
capsular fragility hip fractures and their coding audit. Cureus.
2024;16(9):e68617. [DOI: 10.7759/cureus.68617] [PMID: 39233732]

8.  KrishnaV, Venkatesan A, Singh AK. Functional and radiological
outcomes of unstable proximal femur fractures fixed with
anatomical proximal locking compression plate. Cureus.
2022;14(5):224903. [DOI: 10.7759/cureus.24903] [PMID: 35719830]

9. Murugan PB, Mohideen S, Pradeep E, Kumar KVA, Pandian H,
Ashwin VY. Comparison of functional and radiological outcome
of unstable intertrochanteric femur fractures treated using PFN
and PFNA in patients with osteoporosis. J Orthop Case Rep.
2024;14(10):219-24. [DOI: 10.13107/jocr.2024.v14.i10.4870]
[PMID: 39381321]

10. YangF, Li X, Zhao L, Yang Q. Dual-screw versus single-screw
cephalomedullary nails for intertrochanteric femoral fractures:

a systematic review and meta-analysis. J Orthop Surg Res.
2023;18(1):607. [DOI: 10.1186/513018-023-04103-x]
[PMID: 37599361]

11. Wang C,Hou M, Zhang C, MaT, Li Z, Lin H, et al. Biomechanical
evaluation of a modified intramedullary nail for the treatment of
unstable femoral trochanteric fractures. Heliyon. 2024;10(8):e29671.
[DOI: 10.1016/j.heliyon.2024.29671] [PMID: 38660243]

Srp Arh Celok Lek. 2026 Sep-Oct;154(9-10): 490-495



Functional results in surgical treatment of unstable pertrochanteric fractures (AO/OTA A2) treated by TRIGEN INTERTAN and DHS methods

12.

13.

14.

15.

16.

Kassem E, Younan R, Abaskhron M, Abo-Elsoud M. Functional
and radiological outcomes of dynamic hip screw with
trochanteric stabilizing plate versus short proximal femoral nail in
management of unstable trochanteric fractures: a randomized-
controlled trial. Jt Dis Relat Surg. 2022;33(3):531-7.

[DOI: 10.52312/jdrs.2022.800] [PMID: 36345180]

Ciri¢ TC, Mitkovi¢ MM, Stojanovi¢ MJ. Hip function in
postoperative physical treatment after trochanteric fractures
intramedullary and extramedullary fixation. Srp Arh Celok Lek.
2025;153(7-8):375-9. [DOI: 10.2298/SARH240723055C]
Mitkovi¢ MM, Milenkovi¢ SS, Mici¢ ID, Kosti¢ IM, Stojiljkovi¢

PM, Mitkovi¢ MB. Hip function and health-related quality of

life in intramedullary and extramedullary internal fixation of
trochanteric fractures. Srp Arh Celok Lek. 2020;148(7-8):451-4.
[DOI: 10.2298/SARH200301029M]

Rashid RH, Zahid M, Mariam F, Ali M, Moiz H, Mohib Y.
Effectiveness of proximal femur nail in the management of
unstable per-trochanteric fractures: a retrospective cohort study.
Cureus. 2024;16(4):e58078. [DOI: 10.7759/cureus.58078]

[PMID: 38738121]

Shin WC, Lee SM, Moon NH, Jang JH, Choi MJ. Comparison

of cephalomedullary nails with sliding hip screws in surgical
treatment of intertrochanteric fractures: a cumulative

17.

20.

495

meta-analysis of randomized controlled trials. Clin Orthop
Surg. 2023;15(2):192-202. [DOI: 10.4055/cios22103]

[PMID: 37008962]

Kang MJ, Kim BR, Lee SY, Beom J, Choi JH, Lim JY. Factors
predictive of functional outcomes and quality of life in patients
with fragility hip fracture: a retrospective cohort study. Medicine
(Baltimore). 2023;102(7):e32909.

[DOI: 10.1097/MD.0000000000032909] [PMID: 36800622]

Smith L, Albersheim M, Blaschke BL, Parikh HR, Solfelt DA, Van
Heest AE, et al. Trend and economic implications of implant
selection in the treatment of intertrochanteric hip fractures: a
review of the American Board of Orthopaedic Surgery database
from 2007 to 2017.J Am Acad Orthop Surg. 2021;29(18):789-95.
[DOI: 10.5435/JAAOS-D-20-00470] [PMID: 33999883]

Luo W, Fu X, Ma JX, Huang JM, Wu J, Ma XL. Biomechanical
comparison of INTERTAN nail and Gammas3 nail for
intertrochanteric fractures. Orthop Surg. 2020;12(6):1990-7.
[DOI: 10.1111/0s.12853] [PMID: 33215879]

Zhou Y, Zhang X, Wei Y, Xu Y, Feng M, Wang C. Different

surgical interventions for unstable intertrochanteric fracture

of the femur: network meta-analysis. Medicine (Baltimore).
2024;103(37):39676. [DOI: 10.1097/MD.0000000000039676]
[PMID: 39287232]

®YHKLUMOHANHU PE3YNTaTU XMPYPLLKOT eYetba HECTaBUAHNX NePTPOXAHTEPHUX
npenoma (AO/OTA A2) metogama TRIGEN INTERTAN v DHS

Cawa JoeaHosuh'?, [lejaH TabakoBuh?*, AnekcaHgap boxosuh'?, ywaH Metposuh'? 3nataH Enek**, MBuua Jlanuh?,

Mpepapar [eHouh', Mawa Jakwuh?é, MBaHa Wnnh?®

'KnuHnuko-60nH1uKM LeHTap Kocoscka Mutposuua, Knuika 3a xupyprujy, Ciyx6a 3a opTonecky xupyprujy v Tpaymatonorujy, Kocoscka Mutposuuia,

Cpbuja;

2Yuusep3uteT y MpunwwtnHn — Kococka Mutposuua, MeauumHckm pakynter, KocoBcka Mutposuua, Cpbuja;

*KnnHnuko-60nHMUKM LieHTap Mpavannua, KnuHuka 3a xupyprujy, MpauaHuua, Cpbuja;

*KnnHuuKo-6onHnuKy LeHTap Kocoscka Mutposiua, KnuHuka 3a xupyprujy, Kocoscka Mutposuua, Cpbuja;
YHuBep3uTeTCKa NprBpeaHa akagemuja y Hosom Cagy, Oapmaueytcku pakyntet, Hosu Cag, Cpbuja;
SKnnHnuKo-60mHMUKNM LieHTap Kococka MuTpoBuLa, bonHuLa 3a dpu3vkanHy MeamunHy n pexabunutauujy, Kocoscka Mutposuua, Cpbuja

CAMETAK

YBoa/Lum ViHTepTpoxaHTepHU npenomn demypa jefaH cy of
HajBehux jaBHO3paBCTBEHNX Npobnema. Linm oBor paga 6mo
je pa ce ytBpae GyHKLUMOHaNHY pe3ynTaTi U KapakTepucTu-
Ke onepaTMBHOT Nleyerba HeCTabUMHUX MHTEPTPOXaHTEPHIX
npenoma demypa.

MeTtopae VicTpaxuBatbe je CIpoBeAEHO Kao PETPOCMEKTVBHA
CTyAvja Koja je obyxBaTtuia 67 60necH1Ka onepaTuBHO IeYeHNX
0f,2015. roguHe Ha Operberby 3a OpTONeACcKY XMpyprujy v Tpay-
matonorujy KnuHuyko-6onHuukor ueHtpa Kocoscka MutpoBu-
La 1 Ha KnuHnum 3a opToneacky Xupyprujy 1 TpaymaTtonorujy
+Akagemunk npod. ap Munopag MutkoBrh” YH1BEpP3UTETCKOR
KAVHWYKOT LieHTpa Huw. bonecHuum cy, npema nprvmerbeHoj
meToAn GpuKcauwje, bunu nofesbeHn y age rpyne — rpyny DHS
(Dynamic Hip Screw) v rpyny TRIGEN INTERTAN.

Pesyntatu bonecHuum neyeHn texHnkom DHS nmanu cy ctatu-
CTUYKM 3HAYajHO Ay>Ke Tpajarbe onepauuje, Behu nHTpaonepa-
TUBHW rybuTaK KpBU 1 Ay>Ky XOCMITanm3aLujy Hero 6onecHnum
neueHn metopom TRIGEN INTERTAN (ceu p < 0,001). Hacynpot
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Tome, 6onecHnum n3 rpyne TRIGEN INTERTAN Hucy 6opaBunu Ha
Ofie/betby VHTEH3MBHE Here, anvi Cy UMasnu NoBoJbHUje paano-
NoLLKe Hanase y nornegy 3apacrtaka npenoma, kao n 6ome
ObYHKLMOHaNHe ncxope npouereHe XapmcoBuM CKOPOM 3a
KyK (Harris Hip Score) n baptenosum niaekcom (Barthel Index),
LWITO je Takohe 61no CTaTUCTUYKM 3HaYajHo. BpegHocT pacToja-
tba BpXx-anekc (tip-apex distance) 6una je Behay rpynu DHS, ca
CTaTUCTVNYKM 3HaYajHOM pa3nmkom nmehy TexHrka (p = 0,019).
lNpema YapncoHoBom nHaekcy komopbuguteta (Charlson
Comorbidity Index), 6onecHuLM Koju Cy oneprcaHn TEXHUKOM
DHS nmanu cy uspaxeHuje komopbugurete (p = 0,022).
3aksbyuak OnepaTrBHO leuere HecTabuHNX NHTePTPOXaH-
TePHUX NpesioMa MHTpamegynapHoM GpuKcaLnjom METOAOM
TRIGEN INTERTAN Beoma je 6e36eHO 1 edUKACHO KO CBUX
60necHNKa, NocebHo Koa cTapujrx 6onecHnka ca Komopou-
AUTETUMA.

KrbyuHe peun: HectabunHu; nepTpoxaHTePHY; Npenomu; GpyHK-
Lja Kyka
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