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Introduc�on

Femoral sha� fractures are among the common fractures 
generally managed by close reduc�on and internal fixa�on 
(CRIF) with interlocking intramedullary nailing (ILIMN) as 
the nail provides the rota�onal as well as longitudinal 
stability along with good clinical and func�onal outcomes 
but requiring fluoroscopy guidance. Also, in delayed cases, 
the close reduc�on might not be possible in�mida�ng the 
need of open reduc�on.

Objec�ve

To assess the clinical outcome of the treatment from Open 
Reduc�on and Internal Fixa�on (ORIF) technique as well as 
placement tricks of locking screws in the absence of a 
trac�on table and fluoroscopy.

Methodology

Fourteen cases of close femur fractures with transverse and 
oblique type in the middle 1/3 sha� coming to Koshi 
Hospital, Nepal, from June 2019 to December 2021 were 
included in this study. All pa�ents were treated with ORIF 
with ILIMN technique without the use of a trac�on table and 
fluoroscopy. Data collec�on included demography, 
mechanism of injury, mobiliza�on �me, union rate, 
infec�on, and complica�on. The study was also designed to 
evaluate the method of our technique which could be 
helpful in case of dysfunc�on of fluoroscopy during intra-
opera�ve of CRIF in a resource-limited se�ng.

Result

The average age of pa�ents was 39.86±14.93, the average 
hospital stay dura�on was 12 ± 8.60 days, full weight-bearing 
walking was around 11.64 ± 3.15 weeks and the average 
union �me was observed to be 14.54 ± 3.36 weeks.

Conclusion

This technique was successful with an efficient dura�on of 
the surgery and sa�sfactory results in early mobiliza�on and 
fracture union �me. Thus, concluding it to be a safe 
procedure in situa�ons like old fracture (more than 3 
weeks), pelvic injury with urethral injury, lack of trac�on 
table, and dysfunc�on of fluoroscopy.
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INTRODUCTION

Femoral sha� fractures are among the common fractures 
encountered in orthopedic prac�ce that result from high-
energy trauma. At present close reduc�on and internal 
fixa�on (CRIF) with interlocking intramedullary nailing 
(ILIMN) is recommended choice for femoral diaphyseal 
fracture and the nail provides the rota�onal as well as 
longitudinal stability along with good clinical and func�onal 
outcomes but requires fluoroscopy guidance. Therapeu�c 
indica�ons for surgical treatment of long bone have itera�ve 
development for few decades from the original works done 
by Kuntcsher. Locked intramedullary nailing gained 
popularity since the development and emergence of C-arm 
fluoroscopy. Interlocking nailing without the use of 
fluoroscopy was studied mainly in poor resource se�ngs or 
low-income se�ngs and its clinical outcome was studied by 
few authors. Closed interlocking nailing is the standard 
procedure for the treatment of close diaphyseal fractures 
but needs the help of C-arm fluoroscopy. Open reduc�on 
method can be considered when C-arm fluoroscopy and 
fracture table are not available or malfunc�on during CRIF 
with ILIMN, also other scenarios like overcrowded 
orthopedic wards, pa�ent-associated injuries such as 
floa�ng knee injury, urethra-pelvis injury, spinal injury, 
pregnant women, the small surgical team with limited 
access of equipment and instruments without hazards of 

1, 2radia�on.

The significant evolu�on of various techniques took place in 
the treatment of femoral sha� fracture management for a 
few decades. Various types of intramedullary devices have 
been introduced, among them interlocking nail is popular as 
load sharing device, maintaining alignment, stabilizing 
fracture fragments, and providing rota�onal stability to the 
bone both proximally and distally through the use of bolts. 
Early rehabilita�on with muscle strengthening and joint 
range of mo�on exercises is possible in intramedullary 
stabiliza�on than plates with screws and another implant. 
Physiologic loading is a combina�on of load acts on the nail 

3, 4such as torsion, tension, and compression.  The objec�ve 
of the study is to assess the clinical outcome of the 
treatment from Open Reduc�on and Internal Fixa�on (ORIF) 
technique as well as placement tricks of locking screws in 
the absence of a trac�on table and fluoroscopy.

METHODOLOGY

This descrip�ve cross-sec�onal study was conducted from 
st st1  of June 2019 to 31  of December 2021 in the department 

of orthopedics of Koshi Hospital, Nepal, with the aim to 
analyze outcomes and surgical techniques for the 
placement of locking screws. All pa�ents signed an informed 
consent statement to undergo the surgical treatment. 
Ethical clearance was taken from the hospital authority. 
None of the pa�ents was harmed either physically or 
economically for this study except for their regular 
expenditure for treatment. The data was analyzed using 
Microso� excel program. The purpose of this study was to 
assess the results of ORIF with ILIMN and techniques for 

locking screw placement with the help of an external jig 
a�ached arm system for proximal and distal locking to the 
nail with some tricks about accuracy. This technique was 
successful in most cases. This technique is not recommended 
if fluoroscopy and fracture table are func�oning properly 
along with the availability of the proper surgical team and 
instruments.

All the pa�ents were assessed ini�ally in the emergency 
department with a thorough examina�on to rule out any 
associated injuries. Each of the pa�ents was operated within 
3-5 days post admission into the orthopedic ward. They 
were provided with first aid with non-adhesive trac�on and 
necessary radiological and blood inves�ga�ons for pre-
anesthesia checkup concerns. Each pa�ent had ORIF with 
ILIMN, and was started on isometric quadriceps and gluteus 
exercise as well as ac�ve-assisted/passive range of mo�on 

ndexercise of knee and hip joints at the 2 -day post-opera�ve 
day and axillary crutch aided non-weight bearing ambula�on 

rdwas started at 3  day and the pa�ents were discharged 
staround 4-5gth day post-surgery. During the 1  follow-up 

ndperiod in 2  week, each pa�ent was assessed for ipsilateral 
knee and hip pain and s�ffness, surgical site infec�on, 
shortening, and if there is any presence of mal-alignment of  
the limb. Each pa�ent followed up at 6-weekly intervals at 
the outpa�ent department for plain radiographs of the 
treated limb for evalua�on of callus forma�on to further aid 
in decision-making about full weight bearing with or 
without crutches Delayed union was considered when no . 
bridging callus was seen at 6 months and non-union was 
stated when there was no radiological evidence of bridging 
callus at 12 months post-surgery. In this government 
hospital, a large number of pa�ents are a�racted because of 
government subsidies, and the low cost of surgical 
procedures with sa�sfactory results. 

Surgical techniques with �ps and tricks step by step- for ORIF 
with ILIMN in sha� femur

Various surgical techniques have been developed for 
interlocking intramedullary nailing for the  management of 
fracture of sha� of femoral according to their experience of 
the exper�se on the different situa�ons in opera�on theater 
and they gradually change in techniques, open reduc�on 
techniques, locking bold placement, without C-arm 
fluoroscopy, without trac�on table are a limited study in 

5-9previous published.  Here our surgical team also tried some 
techniques along with previous published techniques.

The length of the nail was measured from the �p of the 

greater trochanter to the upper pole of the patella of the 

normal femur. The diameter of the nail was assessed 

according to the final reamer used at the �me of surgery.  

The interlocking zig arm was mounted on the proximal end 

of nail and the accuracy of the posi�on of the locking hole 

was checked by placing Steinman pin into the sleeve and 

inser�ng a guide wire inside the nail, hi�ng guide wire on 

Steinman pin metallic sound could be felt or the same size of 

guide wire could be placed outside of nail by comparing the 

Sha S et al



Original Research Ar�cle

ISSN: 2542-2758  (Print) 2542-2804 (Online)
2011

Birat Journal of Health Sciences 

Vol.8/No.2/Issue 21/May - August, 2023

length from inserted guide wire �p to the interlocking hole. 

A�er spinal anesthesia, the pa�ent on the opera�ng table 

was placed in a lateral decubitus posi�on. To be noted were 

two things that gave the confirmed accuracy of locking 

screw placement: one was metallic sound and another was 

a comparison of guide wire length being the same size.

Incision over the fracture site was not different from the 

standard procedure of K-nail except for the guide rod which 

was inserted through a fracture in a retrograde manner. The 

nail length was measured with a guide wire passed through 

the canal of both fragments to confirm the previously 

measured nail length to the normal femur. First small size 

cannulated manual reamed was used from the fracture site 

to the proximal femur to make a hole called an entry point in 

CRIF with ILIM nail  and guide wire was inserted through 

cannulated reamer proximally and by giving incision a 4-5 

cm over �p of the greater trochanter.  Guide wire was pulled 

proximally �ll the distal �p was just inside the proximal 

fracture site.

Reduc�on of the fracture was done under direct vision. 

Reduc�on was done by using reduc�on forceps or with help 

of manual trac�on and then the guide wire was advanced 

into distal medullary cavity of the femur. The reduc�on was 

held by using Lowman bone clamp.

Reaming was done using cannulated manual reamer 

through guide wire  proximally one by one and increasing 

size as in closed interlocking nailing manner (CRIF with ILIM 

nail) and by inser�ng nail of less diameter than the final 

reamer. Be remember before inser�ng nail repeat checking 

the accuracy of hole through zig arm, holes of zig arm was 

performed.

Before implying fixed distal locking, alignment and rota�on 

of the femur was checked by pu�ng fingers on Linea 

Aspera.  Guide wire was removed a�er inser�on of nail and 

drill bit was used in distal locking by using sleeve in zig arm as 

previously measured. Once drilling of the lateral cortex was 

done, the accuracy of the placement of the drill bit by 

feeling a metallic sound with help of guide wire hi�ng on 

drill bit or comparing similar size of guide wire was checked 

before drilling the medial cortex. Once drill bit was inside 

the nail hole then the measurement of the length of the 

locking screw was done by comparing same size drill bit 

from outside lateral cortex and es�ma�ng the length of the 

screw according to the drill bit which was not inserted into 

the medial cortex. Once lengths of the screw were 

measured then the medial cortex was drilled. A�er 

placement of locking screw, reconfirmed by using guide 

wire such as metallic sound or comparisons of same size 

guide wire. In similar manner, other locking screw in others 

locking hole from distally to proximally was done one by 

one. We needed to be sure guide wire should not be around 

drilling area be�er remove from guide wire during drilling. 

Posi�on of femur should be parallel to bed and also should 

be semi-flexion of hip and knee.

Some�mes drill may not be in locking hole of the nail, in 

such situa�on nail removed and recheck that mounted zig 

arm to conform misalignment of zig with the help of sleeve 

and Steinman pin then reinserted in femur. Drill from sleeve 

and check the accuracy of drill bit inside nail some�me we 

may need to change the direc�on of drill towards anterior in 

distal locking if knee is in flexion posi�on. The task of distal 

locking is more difficult in the metaphysis, in some cases use 

large drill bit to create a large hole in lateral cortex in the 

same posi�on and direc�on of locking hole on nail. A small 

size of Steinman pin or K-wire insert that lateral cortex hole 

towards the nail to  palpate the nail hole by moving �p 

around the nail, once nail hole is felt t  advance it to medial 

cortex and confirm the accuracy of placement by using 

guide wire, on conforma�on use hammer or drilling 

machine to make medial cortex hole. Before hammer 

Steinman pin or K-wire, confirm the length of locking screw 

by using same size Steinman pin. Some authors enlarge the 

hole un�l the screw hole on the nail is visualized.

RESULTS

A total of 14 par�cipants were enrolled for this study. Out of 

which 2 par�cipants presented with delayed union. Mean 

while one of the par�cipants presented with non-union. The 

average age of par�cipants were 39 years, the average 

hospital stay dura�on was 12 ± 8.60 days, full weight bearing 

walking was around 11.64 ± 3.15 weeks and the average 

union �me was observed to be 14.54 ± 3.36 weeks. The 

distribu�on of cases on the basis of gender is summarized in 

table 1.

Table 1. Distribu�on of data based on gender among the 
study subjects

Table 2: Distribu�on of data based on age groups among 
the study subjects

Most of the par�cipants (N=5) in this study belonged to an 

age group of 46-55 years (35.71%) followed by 15-25 years 

(28.57%) and 36-45 years (21.43%). A total of 7 out of 14 

par�cipants in this study had slip and fall accidents as a 

mode of injury followed by fall from height and road traffic  

accidents.

Sha S et al
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Table 3: distribu�on of data based on mechanism of injury

The most frequent indica�on observed in this study was a 

fracture which had occurred for more than 3 weeks, 

followed by dysfunc�on of C-arm fluoroscopy and urethra-

pelvic injury.

Table 3: distribu�on of data based on mechanism of injury

Table 4: Distribu�on of data based on indica�on for open 
reduc�on

Table 5: distribu�on of data based on the complica�ons

The most frequent indica�on observed in this study was a 
fracture which had occurred for more than 3 weeks, 
followed by dysfunc�on of C-arm fluoroscopy and urethra-
pelvic injury.

The outcomes of this surgery were encouraging as there 
were minimal complica�ons a�er the surgery with only 2 
par�cipants repor�ng superficial infec�on and delayed 
union each. Meanwhile, non-union was reported in one 
case. The delayed union dealt with the process of 
dynamiza�on and exchange of nailing in closed reduc�on 
with larger diameter nail was done in the non-union case.

DISCUSSION

Closed interlocking intramedullary nails are a common 
choice of treatment for femoral fractures. However, the use 
of a trac�on table, C-arm fluoroscopy, an experienced, 
qualified orthopedic surgeon, and proper instruments are 
required. Closed nailing preserves the original hematoma 
which remains intact, with less so� �ssue damage, and 
during reaming of the intramedullary canal deposits bone 
gra� material at the fracture site. On the contrary, open 
reduc�on and internal fixa�on (ORIF) comprise stripping of 
the periosteum which can subsequently reduce blood 
supply at the fracture site. ORIF o�en results in extensive 
damage causing increased blood loss with concerns of 
delayed fracture union, non-union, and infec�on. Some 

Sha S et al

authors advocate open nailing in the poly-trauma pa�ent 
and first-trimester pregnant pa�ent for the least radia�on 
exposure because it requires no special equipment and 
achieves quick reduc�on. ORIF is performed in certain 
situa�ons like unavailability of C-arm fluoroscopy, trac�on 
table, minimal resources, to avoid radia�on hazards, early 
disposal of the pa�ent, and overcrowded orthopedic 

10, 11wards.  We do not recommend ORIF as a rou�ne 
procedure but with certain indica�ons like dysfunc�on of C-
arm fluoroscopy, old or neglected fracture more than 3 
weeks and presence of uretho-pelvis injury which was not  
fit or trac�on table, ORIF was the only op�on. In this study 
we found ORIF to be a safe procedure for femoral sha� 
fracture with good func�onal and clinical results.

Previously published studies show that no significant 
difference between the results of open nailing compared to 
close nailing of diaphyseal femoral fractures. The decision-
making on whether to use ORIF or CRIF should be based on 
the pa�ern of injury, the surgeon's experience, and the 
availability of resources. The incidence of postopera�ve 
complica�on except for rota�onal mal-union in closed 
nailing others appear similar such as weight-bearing, rate of 
callus forma�on, and osseous healing but post-opera�ve 
morbidity appeared greater for the fracture treated by open 
nailing. The open method is an acceptable method based on 

12, 13its advantages in comparison to the closed technique.  In 
the published study authors had different opinions such as 
early surgical stabiliza�on was associated with curtailment 
in complica�ons and mortality. Closed nailing of femoral 
sha� fracture is s�ll the first line of treatment but should not 
be hesitated to perform an open method to achieve the 
op�mal outcome even if there is a li�le associated risk of 
side effects. Femoral nailing is generally considered a 
technically demanding procedure but the incidence of 
iatrogenic complica�ons such as comminu�on and rarely 
femoral neck fracture has not been well documented. This 
study indicated a union �me mean 15.53 weeks in open 
reduc�on while a mean 15.71 weeks in the closed nailing 

14,15group.  We have not found any iatrogenic complica�on 
except in one case where a small bu�erfly fragment was 
seen during the reaming procedure which was managed by 
cerclage wire.

The par�cipants in this study were subjected to the x-ray of 
the hip and knee along with the sha� of the femur to avoid 
any iatrogenic effect (like a fracture). Also, the par�cipants 
were subjected to proper and systema�c follow-up to deal 
with the delay union. The delayed union was dealt with by 
dynamiza�on for op�mal outcomes. The results of this 
study were similar to the earlier studies. The literature on 
delayed union and non-union has a variable interpreta�on. 
The tradi�onal defini�ons of delayed union and nonunion 
were based on clinical experience, which states that most of 
fractures unite in a dura�on of 3 to 4 months. Thus, the ideal 
�ming of dynamiza�on is considered to be in between 3-6 
months a�er the injury for femoral non-union or delayed 

16,17union.  Our study assumes the delay union around 4 
months according to clinical and radiological studies 
meanwhile, a dura�on of more than 6 months was 
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considered as non-union. Our study has no novel technique; 
it is an alterna�ve technique desirable when even a single C-
arm unit is available. With more experience and learning to 
avoid mistakes, the success rate might increase.

CONCLUSION
It is concluded from the findings of our study that Open 
reduc�on depends on pa�ern of injury, the experience of 
the surgeon and the availability of instruments. Orthopedic 
surgeon should be aware of the advantages, disadvantages 
and restric�ons of various methods. The goal should be 
restora�on of normal anatomy, stable fixa�on, and early 
mobiliza�on of the hip and knee joints as well as early 
ambula�on.

LIMITATIONS OF THE STUDY

Our study was a single-center study and had a small sample 
size. Hence, we recommend a larger sample size and a mul�-

centric study with a longer follow-up. A prospec�ve study in 
this regard will perhaps shed light on the topic.
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