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Abstract

Background: Intertrochanteric fractures constitute a major public health burden. Surgical treatment is the gold
standard for the age. The most commonly done surgery nowadays is PFN which has good results as well as lots
of complications. One of the cause attributed is geometric mismatch in some selected populations.The PFN All
device was recently introduced and appears to be better suited to the typical Asian patient who has smaller
femurs.

Objectives: - To measure and compare Modified Harris Hip Score, Time For Post-Operative Full Weight
Bearing Mobilisation, Time For Radiological Evidence Of Union, Complications After Surgery by using
proximal femoral nail or proximal femoral nail antirotation Il for Intertrochanteric fractures.

Methods:- The patients presenting with intertrochanteric fractures treated by closed nailing who fulfilled the
inclusion criteria were recruited, and either PEN or PFNA-II was done. Informed consent was obtained.All
patients were assessed by using the Modified Harris Hip score at the follow-ups. Performa specially made for
the study was used. Data collected at the end of the study was statistically compared and analysed with the
similar studies done before.

Results & Discussion:- The mean age is 74 years. There were more females in this study. There was more of
AO 31A2 as compared to AO 31A1 fractures. Radiation exposure,surgery time, blood loss were significantly
less in PFNA-II group. Average hospital stay, side of fracture, Range of hip movements and radiological
evidence of union were comparable.Back out of screw/blade was the most common postoperative complication
and was more in PFN group. No cases of failed results were reported in either PFN or PFNA-II group
according to Modified Harris Hip score at 24 weeks.

Conclusion: PFNA-II gives better results considering radiation exposure, surgery time ,blood loss when
compared to the conventional PFN. Intra operative, post operative complications and functional results were
comparable. Hence the novel PFENA-II gives hope for the ideal fracture and ideal patient provided fracture is
well reduced.
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I.  Introduction

The treatment of intertrochanteric hip fractures and especially unstable intertrochanteric fractures in the
elderly remains a challenge for orthopaedic surgeon. There is not a consensus of opinion as to the ideal implant
for treatment of intertrochanteric fractures. The main goal of treatment is stable fixation that promotes early
postoperative mobilization.Intramedullary devices appear to be highly appropriate due to their biomechanical
properties. The proximal femoral nail (PFN) device was introduced as an option for intramedullary management
of intertrochanteric hip fractures in the presence of osteoporotic bone.But complications like femoral shaft
fractures and Z effect are there in Asian population due to geometric mismatch of nail with proximal femur. The
PFN All device was recently introduced and appears to be better suited to the typical Asian patient who has
smaller femurs.. The PFNA-II blade may thus be a more biomechanically suitable implant for unstable
trochanteric fractures and trochanteric fractures associated with osteoporotic bone. Extra medullary versus
intramedullary devices for stabilization of proximal hip fractures have been extensively reported in the
literature. But fewer studies are present comparing the intramedullary nails in the Indian population.
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Il.  Materials And Methods
It is a prospective comparative study over 18 months which was carried out from April 2017 to
September 2018 in Jubilee mission medical college and research institute, Thrissur, Kerala. In this period,We
measured and compared timing of full weight bearing mobilisation, time for radiological evidence of union,intra
operative and postoperative complications, post-operative mobilization status by using either proximal femoral
nail or proximal femoral nail antirotation Il for Intertrochanteric fracture.

Source and Selection of Cases

All Patients presenting to institution’s emergency department with Intertrochanteric Fracture willing
for surgical management divided into two groups of 15 each based on simple random sampling. A detailed
history is taken from the patients and/or bystanders. The general condition of the patients were assessed and also
done the local examination.After the examination, x-ray of affected limb with femur from hip to knee joint in
both anteroposterior and lateral views were taken along with chest xray PA view for surgery fitness. The limb
was given a below knee skin traction as a temporary measure to relieve pain, counteract muscle spasm, reduce
deformity and the patient was admitted with routine blood investigations. Oral, intramuscular or intravenous
analgesics were given to relieve pain.

Inclusion criteria
Intertrochanteric fractures-AO/OTA 31A1,31A2 and 31A3 fractures.

Exclusion criteria

Open fracture

Unfit for surgery

Fracture more than three weeks

Multiple comorbidities

Head injury

Neurovascular injury

Low subtrochanteric fractures

Femoral shaft fractures

Isolated or combined medial femoral neck fractures

©CoNoGR~WDNE

The nature of injury, the need for surgery,the operative procedures, its advantages and possible
complications all were explained in detail to the patient and relatives and written and informed consent was
obtained. All pre operative investigations were done. Injection TT was given.All consultations needed for fitness
for surgery were obtained. A detailed pre anaesthetic check up was done.Physician opinions were taken for
fitness of patients before surgery as and when necessary. X-ray were reviewed again and classified using
Orthopaedic Trauma Association (AO/OTA) classification. All fractures were treated using a Proximal femoral
nail or Proximal femoral nail antirotation Il. Selections of patients were based on simple random sampling of all
individuals willing for surgical treatment. Each individual is chosen randomly and entirely by chance. Regular
follow ups were done. All patients were assessed by using the Modified Harris Hip score at 24 weeks. Performa
specially made for the study was used. Data collected at the end of the study was statistically compared and
analysed with the similar studies done before.

I1l.  Results

There are 30 patients with intertrochanteric fracture who were treated in this hospital during the 18 month
periodfromApril2017 to Septrember 2018.The present study consists of 30 cases with inclusion criteria of the
fractures of the intertrochanteric region in age group 30-60 year treated by closed reduction and internal fixation
using either proximal femoral nail(PFN) or proximal femoral nail antirotationll (PFNA 11).The study is a
prospective comparative study between the two groups. The mean age of the patients with Intertrochanteric
fractures in both groups were within comparable limits and is approximately 74 years(range 50-92). There was
more females in this study(F:M-19:11) explained by women's lower bone mass and density and higher
frequency of falling.There was was more of AO 31A2-23(76.7%) as compared to AO 31A1-7(23.3%)
classification.No differences in side of fracture were attributed. Average hospital stay was comparable(11-13
days). Radiation exposure, surgery time and blood loss were significantly less in PFN A-I1 group. Lesser image
intensifier time seen in the PFNA-II group was attributed to lesser number of cephalic screws as compared to
PFN. Average C arm shots for PFN A-Il was 55 as compared to 67 of PFN. Duration of surgery is significantly
low in PEFNA All group with mean time of 51 minutes as compared with 64 minutes in PFN. 67% of PFNA-II
patients were independent ambulatory at the end of 6 weeks compared to 40%of PFN group.Range of hip
movements and radiological evidence of union(80 to 93%) were comparable in both groups.Majority of patients
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in both groups - 53.% of PFN group and 67% of PFNA-II group were able to fully weight bear after 10 weeks.
There were no intraoperative complications in 11 cases of PFN and 14 cases of PFNA —II. Guide wire breakage
and fracture of lateral cortex were slightly on higher side in PFN group which was not significant statistically.
Back out of screw/blade was the most common postoperative complication in PFN group.Other postoperative
complications were Varus Malunion And Limb Shortenning which were comparable. Modified Harris Hip
score at 24 weeks distribution was assessed and 26.7% of good results were obtained with PENA-11 as compared
to 13.3% in PFN group. Fair results of 66.7% were obtained in PFNA-II group as compared to 80% in PFN
group. No cases of failed results were reported in either PFN or PFNA-II group.

IV.  Discussion

The present study consists of 30 cases with the Intertrochanteric fractures treated by closed reduction
and internal fixation by either proximal femoral nail or proximal femoral nail antirotation Il over 15 months
period extending from April 2017 to Septrember 2018 in a tertiary center, Jubilee Mission Medical College and
Research Institute, Thrissur.There were 15 patients in PENA Il group and 15 in PFNgroup.All patients were
followed up till end.
1 Age
The mean age of the patients with Intertrochanteric fractures in this study was 74.47+10.68 of which mean age
of patients who had treatment with proximal femoral nail was 74.67+11.54 and proximal femoral nail
antirotation-11 was 74.27+10.15.
2 Gender Distribution
There were more females in this study(F:M-19:11) of which F:M is 9:6 in proximal femoral nail and 10:5 in
proximal femoral nail antirotation I1. But statistically it was not significant with P=0.705.
3 Type of Fracture
Type of Fracture distribution in two groups of patients studied was more of AO 31A2-23(76.7%) as compared
to AO 31A1-7(23.3%).
4 Side
Side involved distribution in two groups of patients studied was comparable -16(53.3%) of left and 14(46.7%)
cases of right sided intertrochanteric fractures were included which was not Significant with P value=1.000
5 Intraop Complications
Intraop Complications among two groups were compared.There were no intraoperative complications in 11
cases of PFN and 14 cases of PFNA -Il. Guide wire breakage was the most common intraoperative
complication in PFN group which was seen in 2 cases compared to nil cases of PFNA —II. Failure to achieve
good reduction occurred in one case each of PFN and PFNA-II. Fracture lateral cortex was seen in a case of
PFN compared to no cases in PFNA-II.
6 Radiation Exposure
C ARM Shots distribution in two groups of patients studied were 67.87+10.30 with proximal femoral nail and
55.47+8.20 for proximal femoral nail antirotation- Il which is statistically significant with P value=0.001.the
significantly lesser image intensifier time in the PFNA-II group could be attributed to lesser number of cephalic
SCrews.
7 Duration Of Surgery
Duration of surgery in minutes in two groups of patients studied is significantly low in proximal femoral nail
antirotation 2 group with mean time of 51.60+6.85 minutes as compared with 64.53+£13.04 minutes in proximal
femoral nail group.
8 Blood Loss
Blood loss (ml) distribution in two groups of patients studied is 105.67+18.50 millilitres in proximal femoral
nail antirotation 2 group as compared to 140.00+£43.79 millilitres in proximal femoral nail group which is
statistically significant with a P value of 0.009.
9 Hospital Stay
Hospital Stay (days) distribution in two groups of patients studied is 12.93+3.33 days
in proximal femoral nail antirotation 2 group as compared to 11.47+3.66days
in proximal femoral nail group
10 Post Operative Mobility
Post operativeMobility status at 6weeks in two groups of patients were studied and compared and is listed as 16
(6 in PFN,10 in PFNA2)independently ambulatory, 9(6 in PFN,3 in PFNA2 )ambulatory with support, 5(3 in
PFN,,2 in PFNA2 )non ambulatory at end of 24 weeks after surgery.Nearly 67% of patients with PFNA2 were
ambulatory independently at the end of 24 weeks compared to 40% in PFNgroup.Similarly,nearly 20% of
patients with PFNA2 were ambulatory with support at the end of 24 weeks compared to 40% in PFN group
11 Hip Flexion
HIP flexion in degrees in two groups of patients were studied.lt is 87.40+£11.44 in PFN group
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As compared to 91.33+14.94 in PFNA2 group

12 Radiological evidence of union

Radiological evidence of union at 24 weeks in two groups is seen in 12(80%)cases of the PFNA-II group and
14(93.3%) cases of PFN group.

13 Time For Full Weight Bearing Mobilization

All patients of PFNA-II were able for full weight bearing mobilization before attaining 20 weeks post
surgery.Only 20% of each category (3 each for PFN and PFNA-II)were able to fully weight bear before 10
weeks.Majority of patients in both groups -53.3% of PFN group and 66.7% of PENA-II group were able to fully
weight bear after a period of 10 weeks postoperative time.

14 Post Op Complications

Post Op Complications among two groups were compared.There were no Post Op complications in 11 cases of
PFN and 12 cases of PFNA —II. - Back Out screw/blade was the most common intraoperative complication in
PFN group which was seen in 2 cases compared to nil cases of PFNA —lII.

Varus Malunion occurred in one case each of PFN and PFNA-II. Limb Shortenning was seen in a case of PFN
compared to 2 cases in PFNA-II.

15 Modified Harris Hip score

Modified Harris Hip score at 24weeks distribution in two groups of patients studied is 77.54+4.84 for the
PFNA-II group and 76.00+3.98 for the PFN group which is statistically not significant with a P value of 0.349.

The score is reported as 90-100 for excellent results, 80-89 being good, 70-79 fair, 60-69 poor, and below 60 a
failed result. 26.7% of good results were obtained with PFNA-11 as compared to 13.3% in PFNgroup.Fair results
of 66.7% were obtained in PFNA-II group as compared to 80% in PFNgroup.No cases of failed results were
reported in either PFN or PFNA-II group.

V.  Conclusion
We have observed that PFNA-II gives better hopes considering Radiation exposure, surgery time and blood loss
when compared to the conventional PFN.

References

[1]. Kashid MR, Gogia T, Prabhakara A, Jafri MA, Shaktawat DS, Shinde G. Comparative study between proximal femoral nail and
proximal femoral nail antirotation in management of unstable trochanteric fractures. Int J Res Orthop. 2016 Nov 19;2(4):354-8.

[2]. Strauss E, Frank J, Lee J, Kummer FJ, Tejwani N. Helical blade versus sliding hip screw for treatment of unstable intertrochanteric
hip fractures: a biomechanical evaluation. Injury. 2006 Oct;37(10):984-9.

[3]. Lenich A, Fierlbeck J, Al-Munajjed A, Dendorfer S, Mai R, Fiichtmeier B, et al. First clinical and biomechanical results of the
Trochanteric Fixation Nail (TFN). Technol Health Care Off J Eur Soc Eng Med. 2006;14(4-5):403-9.

[4]. Butt MS, Krikler SJ, Nafie S, Ali MS. Comparison of dynamic hip screw and gamma nail: a prospective, randomized, controlled
trial. Injury. 1995 Nov;26(9):615-8.

[5] Schipper IB, Marti RK, van der Werken C. Unstable trochanteric femoral fractures: extramedullary or intramedullary fixation:
Review of literature. Injury. 2004 Feb 1;35(2):142-51.
[6]. Parker MJ, Handoll HH. Gamma and other cephalocondylic intramedullary nails versus extramedullary implants for extracapsular

hip fractures in adults. Cochrane Database Syst Rev. 2005;(4).

[7]. Muller ME, Koch P, Nazarian S, Schatzker J. Femur = 3. In: Miller ME, Koch P, Nazarian S, Schatzker J, editors. The
Comprehensive Classification of Fractures of Long Bones. Berlin, Heidelberg: Springer Berlin Heidelberg; 1990. p. 116-47.

[8]. Li J, Cheng L, Jing J. The Asia proximal femoral nail antirotation versus the standard proximal femoral antirotation nail for unstable
intertrochanteric fractures in elderly Chinese patients. Orthop Traumatol Surg Res. 2015 Apr 1;101(2):143-6.

[9]. Hwang JH, Oh JK, Han SH, Shon WY, Oh CW. Mismatch between PFNa and medullary canal causing difficulty in nailing of the
pertrochanteric fractures. Arch Orthop Trauma Surg. 2008 Dec;128(12):1443-6.

[10]. Sommers MB, Roth C, Hall H, Kam BCC, Ehmke LW, Krieg JC, et al. A laboratory model to evaluate cutout resistance of implants
for pertrochanteric fracture fixation. J Orthop Trauma. 2004 Jul;18(6):361-8.

[11]. Gardenbroek TJ, Segers MJM, Simmermacher RKJ, Hammacher ER. The proximal femur nail antirotation: an identifiable
improvement in the treatment of unstable pertrochanteric fractures? J Trauma. 2011 Jul;71(1):169-74.

[12]. Garg B, Marimuthu K, Kumar V, Malhotra R, Kotwal PP. Outcome of short proximal femoral nail antirotation and dynamic hip
screw for fixation of unstable trochanteric fractures. A randomised prospective comparative trial. Hip Int J Clin Exp Res Hip Pathol
Ther. 2011 Oct;21(5):531-6.

[13]. Xu YZ, Geng DC, Mao HQ, Zhu XS, Yang HL. A comparison of the proximal femoral nail antirotation device and dynamic hip
screw in the treatment of unstable pertrochanteric fracture. J Int Med Res. 2010 Aug;38(4):1266—75.

[14].  Albareda J, Laderiga A, Palanca D, Paniagua L, Seral F. Complications and technical problems with the gamma nail. Int Orthop.
1996;20(1):47-50.

[15].  Herrera A, Domingo LJ, Calvo A, Martinez A, Cuenca J. A comparative study of trochanteric fractures treated with the Gamma nail
or the proximal femoral nail. Int Orthop. 2002;26(6):365-9.

[16]. Domingo LJ, Cecilia D, Herrera A, Resines C. Trochanteric fractures treated with a proximal femoral nail. Int Orthop.
2001;25(5):298-301.

[17].  Al-yassari G, Langstaff RJ, Jones JWM, Al-Lami M. The AO/ASIF proximal femoral nail (PFN) for the treatment of unstable
trochanteric femoral fracture. Injury. 2002 Jun;33(5):395-9.

[18]. Macheras GA, Koutsostathis SD, Galanakos SP, Kateros K, Papadakis SA. Reply to Letter to the Editor: Does PFNA 1l Avoid
Lateral Cortex Impingement for Unstable Peritrochanteric Fractures? Clin Orthop. 2013 Apr;471(4):1395-6.

DOI: 10.9790/0853-2110064650 www.iosrjournal.org 49 | Page



A Comparative Study between Proximal Femoral Nail and Proximal Femoral Nail ..

[19].
[20].
[21].
[22].

[23].

Dr Benson C Binny, et. al. “A Comparative Study between Proximal Femoral Nail and Proximal |
Femoral Nail Antirotation li In Intertrochanteric Fractures™.” IOSR Journal of Dental and Medical |
Sciences (IOSR-JDMS), 21(10), 2022, pp. 46-50. |

Tao Y-L, Ma Z, Chang S-M. Does PFNA Il avoid lateral cortex impingement for unstable peritrochanteric fractures? Clin Orthop.
2013 Apr;471(4):1393-4.

Kim D-S, Shon H-C, Kim Y-M, Choi E-S, Park K-J, Im S-H. Postoperative Mortality and the Associated Factors for Senile Hip
Fracture Patients. J Korean Orthop Assoc. 2008 Aug 1;43(4):488-94.

Lee K-B, Lee B-T. Complications of Femoral Pertrochanteric Fractures Treated with Proximal Femoral Nail (PFN). J Korean Fract
Soc. 2007 Jan 1;20(1):33-9.

Verettas D-AJ, Ifantidis P, Chatzipapas CN, Drosos Gl, Xarchas KC, Chloropoulou P, et al. Systematic effects of surgical treatment
of hip fractures: gliding screw-plating vs intramedullary nailing. Injury. 2010 Mar;41(3):279-84.

Tyagi V, Yang JH, Oh KJ. A computed tomography-based analysis of proximal femoral geometry for lateral impingement with two
types of proximal femoral nail anterotation in subtrochanteric fractures. Injury. 2010 Aug;41(8):857-61.

DOI: 10.9790/0853-2110064650 www.iosrjournal.org 50 | Page



