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Introduction

Closed interlocked nail with c-arm guidance is the standard 
for the treatment of long bone fractures of the lower limbs [1]. 
Therapeutic indications for surgical treatment of long bone 
fractures have evolved within the years, starting from the original 
works done by Kuntcsher to the static locking technic [2,3] which 
was done using c-arm control. In low-income setting, it is still very 
difficult to carry out such procedures because of few or absent 
image intensifiers (c-arm) despite the necessity. Interlocking 
nailing without the use of image intensifier was studied by few 
authors. In 2007 firsts open reduction and static locked nailing 
was studied in Nigeria [4,5], then in 2011 in Uganda [6], Haiti [7] 
and in 2016 in Cameroon [8]. In 2021 closed interlocking nailing 
of the tibia without fluoroscopy was study in Cameroon [9]. Four 
essential aspects have been reported to be important in the 
achievement of a successful nailing without c- arm: the nail entry 
point, the progress of the guide wire through the distal segment, 
fracture reduction, and locking screws insertion [8,9]. The 
outcomes of these studies offer perspectives for management of 
diaphyseal fractures both in low income setting and high-income 
middle.

 
Discussion 

Interlocking nailing without the use of image intensifier need 
a good pre-operative planning, and good technical surgery [10]. 
In all studies pre-operative planning was systematically using 
their X-rays [4-9]. These helped to evaluate the size of the nail and 
length of screws to be used. Specific ancillary devices were used to 
carry out this this technique: Surgical Implant Generation Network 
(SIGN) [4-7,10], Jiangsu Jinlu group Medical DEVICE CO [8] and 
Sharma orthopedic group [9]. To evaluate the surgical technique, 
outcomes proposed [9] are the quality of the nailing (position 
of the nail and the placement of the locking screws) which was 
assessed using 3 criteria [8]; the entry point; the insertion of 
the nail; the insertion of locking screws; bone consolidation; 
functional outcome, which was classified as excellent, good, fair, 
or poor according to criteria of Kalstrom and Olerud [11].

Quality of the nailing was characterized by the entry point 
which was globally good for all studies [4-10]. The insertion of the 
nail was done by open reduction for femur diaphyseal fractures 
[4-8,10]. It was done by minimal opening [8] or Closed reduction 
with external maneuvers [9] for tibia. There is not enough 
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information on the percentage of missed distal interlocking in all 
studies. Nevertheless, for femur diaphyseal fractures, guifo et al 
noted 25%(5/20)[8]. In tibia diaphyseal fractures a rate of 21,5% 
(3/14) [8] and 22,7% (5/22) [9]. Functional and radiological 
outcomes were good and excellent in all studies. In low income 
setting findings suggested overall good outcomes of patients 
after interlocking nailing without c-arm. It can be proposed as an 
alternative to the gold-standard in sub-Saharan Africa in resources 
constraints settings. Its indications deserve to be specified and 
its practice taught or popularized without overshadowing the 
standard procedure with C-arm guidance. 

In high income middle some steps of this technique can 
be developed to reduce the use of fluoroscopy. Some steps like 
good pre-operative planning, anatomical location of entry point, 
reduction by external maneuvers (for tibia) or use of Specific 
ancillary devices for distal interlocking can limit the use of 
fluoroscopy only to the control of the key moment of surgery and 
no longer to imaging guide of nailing. This will decrease exposure 
to radiation in the operating room.

Conclusion

The practice of Interlocking nailing without the use of image 
intensifier had shown good results in studies conducted in sub-
Saharan Africa. There is a need to improve equipment in sub-
Saharan African hospitals to make trauma surgery with c-arm a 
gold standard with a minimal exposure to radiation.
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