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Abstract

The objective of this study was to prospectively evaluate the clinical outcome of traumatic subtrochanteric fractures
fixed with long gamma nail.We reviewed the results of 25 consecutive patients who had undergone intramedullary
fixation specifically with long gamma nail for traumatic subtrochanteric fractures in our hospital during a 6-year period
from January 2012 to December 2017.The average age of the patients was 49 years.

Results: All the 25 traumatic subtrochanteric fractures healed uneventfully except 1 case of infection. Walking and
squatting ability was completely restored in every case at follow-up examination 6 months. The average operative time
was 55 minutes (range, 40 to 120). static distal interlocking with 1 bolt was carried out in all cases. No complications

such as cutout or breakage of the implants were encountered
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Introduction

Subtrochanteric fractures of the proximal femur have been defined as the
fractures involving the area between the lesser trochanter and the isthmus of
the femur [1]. Placement of long gamma nail is ideal for the treatment of
femoral shaft fractures, with high union and low complication rates.12
However, treatment of subtrochanteric femur fractures with an long gamma
nail has continued to be technically problematic. Reduction, fixation, and
maintenance of alignment until healing are potential difficulties [2]. The
purpose of this study was to evaluate the complications and successes in a
consecutive series of patients with closed subtrochanteric femur fractures

Materials and Methods

A series of 25 consecutive patients with subtrochanteric fractures underwent
intramedullary fixation specifically with a long gamma nail in our hospital
during a 6-year period from January 2012 to December 2017.Among them,
24 patients were male and 1 were female . Their age averaged 49 years (range,
22 to 90).Twenty fractures were due to low-energy falls , while the
remaining 5 were high-energy trauma from traffic accidents Implants a long
gamma nail for all fractures Surgical Techniques

The surgical operations were performed under general or spinal anaesthesia,
with the patients set in the supine position on the fracture table. A lateral
longitudinal incision of about 3 cm was made superior to the greater
trochanter The entry-hole on the top of the greater trochanter, usually at the
junction of anterior third and posterior two thirds, was made with a trochar
under fluoroscopic monitoring A guide rod was inserted through this hole
into the distal femoral canal, followed by reaming of the femoral isthmus and
the proximal fragment. long gamma nail was accomplished manually by the
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surgeon holding the aiming device The cephalic lag screw was inserted into
the femoral neck with the aid of the aiming device under fluoroscopic
control. Distal locking of the nails was carried out under C-arm fluoroscopy
by freehand technique;

Partial weight-bearing was initiated 6 weeks after operation, and full weight-
bearing was begun 8 to 12 weeks postoperatively

Results:

The average operative time for all the 25 cases was 55 minutes. All fractures
were successfully reduced with traction on a fracture table under
fluoroscopy, all fractures was locked distally. Blood loss was minimal, and
blood transfusion was necessary in two cases. early infection was noted in
two cases but treated. Walking and squatting ability was completely restored
in each case at follow-up examination 6 months postoperatively. All the 25
traumatic subtrochanteric fractures healed. No complications such as cutout
or breakage of the implants, or peri-implant fractures were encountered.
Removal of the distal locking bolt for dynamising the nails to improve bone
union was not made as it was esteemed unnecessary in any case

Discussion

Operative management of subtrochanteric fractures intramedullary nails
(IM) have become the gold standard [3,4] The long medullary nail has a
biomechanical advantage over a short nail as it provides better stability due
to a longer lever arm and protects the remaining femoral shaft below the
fracture site by preventing the appearance of peri-implant fractures[5]
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Subtrochanteric fractures usually occur in elderly patients, due to bone
frailty, age and comorbidities, or in young people following high-energy
traumas, and in both cases, it is important to limit surgical time and limit
blood loss during surgery [6]

Extramedullary fixation with plating has the potential disadvantages of
extensive surgical exposure, severe soft tissue damage and blood loss, thus
leading to problems of fracture union and implant failure. The recent
development of reconstruction nail, which changes the direction of the
proximal interlocking bolts, has greatly expanded the indication of
intramedullary fixation for subtrochanteric fractures. [7,8]

long gamma nail has been increasingly accepted and recommended as the
implant of choice for the fixation of subtrochanteric fractures. The
advantages of long gamma nail  for subtrochanteric fractures were well
illustrated in our series of patients. In this study, all the 25 cases of traumatic
subtrochanteric fractures healed. Walking and squatting ability was
completely restored in each case at follow-up examination 6 months
postoperatively. No complications such as cutout or breakage of the
implants, or peri-implant fractures were encountered. Many authors believed
that the long gamma nail must be distally interlocked in order to prevent
rotational gnment of the distal fragment, and some of them even
recommended that 2 bolts be necessary for distal interlocking. [9,10] distal
locking is mainly through freehand technique. It is this freehand distal
locking that takes a lot of time in the operation and increases the X-ray
exposure of the surgeons. We did distal interlocking with only 1 bolt for all
fractures; We believe that delayed partial weight-bearing after surgical
operation and the relative narrow canal of the femoral isthmus might
decrease the complications such as rotational malalignment; We also realise
that the key for the success of the operation depended on the correct
determination of the entry point. Under fluoroscopic monitoring, the entry
point must be on top of the greater trochanter in anteroposterior view and in
line with the centre of the femoral canal in lateral view

The abundant muscles around the subtrochanteric region usually cause
significant displacement of the fractured fragments, leading to great
difficulties in close reduction under traction. Sometimes open reduction
through a small incision at the fracture site is inevitable

The complication of cutout was often reported in the literature Boriani and
colleagues reported only two nail breakages in 648 cases (0.3%). Alvarez et
al. [11] reported no implant failure in 42 patients with unstable
subtrochanteric fractures treated with a cephalomedullary nail. In this study
there were no cases of nail breakage

The incidence of varus deformity was significantly less in patients treated
with the long gamma nail compared with those treated with side plates. Park
and Alvarez reported in their study that six of their 43 patients (13.9%)
experienced varus malunion [11]

The incidence of postoperative infection with the cephalomedullary nailing
is very low because of small wound and less surgical dissection. In our work,
there was 2 cases of superficial infection settled with antibiotics Alvarez et
al. [9.10] reported two out of 42 cases that developed infection The
cephalomedullary nail has demonstrated superior strength
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Conclusion

The long Gamma nail in the treatment of extensive proximal femoral
fractures gave good functional results with acceptable rates of complications
and union problems

References

1. Antoni D, Mornex F (2007). Chemoradiotherapy of locally
advanced nonsmall cell lung cancer: state of the art and
perspectives. Curr Opin Oncol. 2016; 28:104-109.

2. ter scapulectomy for scapular tumours: 2-16-year results. Int
Orthop 2007;31(6):831-836.

3. Xie H, Xie L, Wang J, Chen C, Zhang C, Zheng W (2019).
Intramedullary versus extramedullary fixation for the treatment
of subtrochanteric fracture: A systematic review and meta-
analysis. Int J Surg.

4. Kwak DK, Bang SH, Kim WH, Lee SJ, Lee S, Yoo JH (2021).
Biomechanics of subtrochanteric fracture fixation using short
cephalomedullary nails: A finite element analysis. PLoS ONE.
2021;16(7):1-15.

5. Wang Z, Li K, Gu Z, Fan H, Li H (2021). The risk assessment
model of fracture nonunion after intramedullary nailing for
subtrochanteric femur fracture. Medicine. 2021;100(12):e25274.

6. Knauf T, Eschbach D, Buecking B, et al (2021). Open Reduction
in Subtrochanteric Femur Fractures Is Not Accompanied by a
Higher Rate of Complications. Medicine. 2021;57(7):659.

7. Freigang V, Gschrei F, Bhayana H, et al (2019). Risk factor
analysis for delayed union aftersubtrochanteric femur fracture:
quality of reduction and valgization are the key to success. BMC
Musculoskeletal Disord. 2019;20(1):391.

8. Krappinger D, Wolf B, Dammerer D, Thaler M, Schwendinger
P, Lindtner RA (2019). Risk factors for nonunion after
intramedullary nailing of subtrochanteric femoral fractures.
Arch Orthop Trauma Surg. 2019;139(6):769-777.

9. Perticarini L, Mosconi M, Medetti M, Caliogna L, Benazzo FM
(2018). Double-tapered conical taper in primary and revision
surgery:  rationale and  short-term  follow-up. HIP
Int.2018;28(2_suppl): 73-77.

10. Nicholson JA, Makaram N, Simpson A, Keating JF (2021).
Fracture nonunion in long bones: A literature review of risk
factors and surgical management. Injury. 2021;52(Suppl 2):S3-
S11.

11. Hoskins W, Bingham R, Joseph S, et al (2015). Subtrochanteric
fracture: the effect of cerclage wire on fracture reduction and
outcome. Injury. 2015;46(10):1992-1995.

12. Kim JW, Park KC, Oh JK, Oh CW, Yoon YC, Chang HW
(2014).  Percutaneous cerclage wiring followed by
intramedullary nailing for subtrochanteric femoral fractures: a
technical note with clinical results. Arch Orthop Trauma Surg.
2014;134(9):1227-1235.

13. Ponz-Lueza V, Valle J, Urda AL, Garcia-Coiradas J, Ledn C,
Marco F (2020). Comparative study of the treatment of
subtrochanteric fractures in elderly patients: reconstruction nail
T2 vs long Gamma nail. Acta Ortop Mex. 2020;34(4):205-210.

Page 2 of 3


https://journals.lww.com/co-oncology/fulltext/2016/03000/chemoradiotherapy_of_locally_advanced_nonsmall.3.aspx
https://journals.lww.com/co-oncology/fulltext/2016/03000/chemoradiotherapy_of_locally_advanced_nonsmall.3.aspx
https://journals.lww.com/co-oncology/fulltext/2016/03000/chemoradiotherapy_of_locally_advanced_nonsmall.3.aspx
https://www.sciencedirect.com/science/article/pii/S1743919119300299
https://www.sciencedirect.com/science/article/pii/S1743919119300299
https://www.sciencedirect.com/science/article/pii/S1743919119300299
https://www.sciencedirect.com/science/article/pii/S1743919119300299
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0253862
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0253862
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0253862
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0253862
https://journals.lww.com/md-journal/fulltext/2021/03260/The_risk_assessment_model_of_fracture_nonunion.106.aspx
https://journals.lww.com/md-journal/fulltext/2021/03260/The_risk_assessment_model_of_fracture_nonunion.106.aspx
https://journals.lww.com/md-journal/fulltext/2021/03260/The_risk_assessment_model_of_fracture_nonunion.106.aspx
https://www.mdpi.com/1648-9144/57/7/659
https://www.mdpi.com/1648-9144/57/7/659
https://www.mdpi.com/1648-9144/57/7/659
https://link.springer.com/article/10.1186/s12891-019-2775-x
https://link.springer.com/article/10.1186/s12891-019-2775-x
https://link.springer.com/article/10.1186/s12891-019-2775-x
https://link.springer.com/article/10.1186/s12891-019-2775-x
https://link.springer.com/article/10.1007/s00402-019-03131-9
https://link.springer.com/article/10.1007/s00402-019-03131-9
https://link.springer.com/article/10.1007/s00402-019-03131-9
https://link.springer.com/article/10.1007/s00402-019-03131-9
https://journals.sagepub.com/doi/abs/10.1177/1120700018812990
https://journals.sagepub.com/doi/abs/10.1177/1120700018812990
https://journals.sagepub.com/doi/abs/10.1177/1120700018812990
https://journals.sagepub.com/doi/abs/10.1177/1120700018812990
https://www.sciencedirect.com/science/article/pii/S0020138320309554
https://www.sciencedirect.com/science/article/pii/S0020138320309554
https://www.sciencedirect.com/science/article/pii/S0020138320309554
https://www.sciencedirect.com/science/article/pii/S0020138320309554
https://www.sciencedirect.com/science/article/pii/S0020138315004088
https://www.sciencedirect.com/science/article/pii/S0020138315004088
https://www.sciencedirect.com/science/article/pii/S0020138315004088
https://link.springer.com/article/10.1007/s00402-014-2023-7
https://link.springer.com/article/10.1007/s00402-014-2023-7
https://link.springer.com/article/10.1007/s00402-014-2023-7
https://link.springer.com/article/10.1007/s00402-014-2023-7
https://link.springer.com/article/10.1007/s00402-014-2023-7
https://www.scielo.org.mx/scielo.php?pid=S2306-41022020000400205&script=sci_abstract&tlng=en
https://www.scielo.org.mx/scielo.php?pid=S2306-41022020000400205&script=sci_abstract&tlng=en
https://www.scielo.org.mx/scielo.php?pid=S2306-41022020000400205&script=sci_abstract&tlng=en
https://www.scielo.org.mx/scielo.php?pid=S2306-41022020000400205&script=sci_abstract&tlng=en

J. Clinical Orthopedics and Trauma Care Copy rights@ Daoudi M,

Ready to submit your research? Choose Auctores and benefit from:
This work is licensed under Creative
By Commons Attribution 4.0 License fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

To Submit Your Article Click Here:

YVVVYVYVYYVY

DOI1:10.31579/2694-0248/118
At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/journal-of-thoracic-disease-and-
cardiothoracic-surgery

Auctores Publishing LLC — Volume 7(1)-118 www.auctoresonline.org
ISSN: 2694-0248 Page 3 of 3


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77
https://auctoresonline.org/journals/journal-of-thoracic-disease-and-cardiothoracic-surgery
https://auctoresonline.org/journals/journal-of-thoracic-disease-and-cardiothoracic-surgery

