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a b s t  r  a c t

Introduction:  E�orts  to prevent  iatrogenic  neurovascular  injuries  with  humeral  intramedullary  nailing
lead  to design  new  implants  and  inside  to out  distal  locking  technique  using  an  endopin  aims  to provide  a
safer  screw  application.  InSafeLock  (TST,  Istanbul,  Turkey)  humeral  nail  have  been  recently  developed  to
minimize  the  possible  screw  related  complications.  The  anatomical  relationship  between  locking  screws
and  neurovascular  structures  with  the  application  time  were  compared  between  Trigen  Humeral  Nail
(Smith  and  Nephew,  Memphis,  USA)  and  InSafeLock  Humeral  Nail.
Hypothesis:  InSafeLock  humeral  nail  would  be safer  than  Trigen  Humeral  nail  in  terms  of neurovascular
injury.
Materials  and  methods:  Seven  cadavers  were  used  with  both  shoulders  and  surgical  application  of two
nails  was  performed  as  the  manufacturer  guide.  An  Insafelock  humeral  nail  was  used  for  each  right
humerus  and  a Trigen  humeral  nail  was  used  for  each  left  humerus.  Once  the  nails  were  placed,  proximal
and  distal  region  of the  nails  were  dissected  to evaluate  the  relationship  between  screws  and  adjacent
anatomical  structures.  The  duration  of the  each  screw  was  assessed  via  a stopwatch.
Results:  No  significant  finding  was  noted  for  the  relationship  between  the  neurovascular  structures  and
proximal  screws  in  two  groups  (p < 0.05).  The  distal  locking  of the  InSafeLock  humerus  nail  had  a shorter
application  time  and  no neurovascular  damage  was  recorded.
Discussion:  The  newly  developed  Insafelock  humerus  nails  are  at  least  as  safe  and  e�ective  as  current
humeral  nails  available  on the  market.  Additional  benefits  include  the  preservation  of neurovascular
structures,  as  the  Insafelock  humerus  nail  does  not  require  the  use  of an  extra  incision.  Furthermore,
surgical  time  is  significantly  shorter  with  using  distal  endopin.
Level  of study:  III,  controlled  laboratory  study.
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1.  Introduction

Fractures  of the  shaft  of humerus  are  relatively  common  with
an  incidence  of 1–3%  of all  fractures  [1,2] . Humeral  shaft  frac-
tures  are  usually  treated  with  non-operative  treatment,  however
in  case  of polytrauma,  open  fractures,  pathological  fractures,
humeral  head  split  fractures,  fractures  associated  with  neurovas-
cular  injuries,  nonunion  and  not  toleration  to bracing  may  require
surgical  intervention  [3] . Surgical  fixation  options  include  plat-
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ing,  intramedullary  nails,  and  external  fixators  [3–5] . Studies  have
reported  good  results  with  both  plate  and  nail  fixation  for  the  treat-
ment  of humeral  shaft  fractures  [6,7] . One  of the  advantage  of the
humeral  nails  is  to be applied  with  minimal  soft  tissue  dissection
however  iatrogenic  neurovascular  injuries  may  be encountered  due
to blind  dissection  for  locking  screws.  In  an  anatomical  study,  Trigen
Humeral  Nail  (Smith  and  Nephew,  Memphis,  USA)  was  concluded
the  safest  nail  design  in  terms  of proximal  locking  screw  application
and  proximity  to the  neurovascular  structures  among  six  di�erent
humeral  nails  in  the  market  however  distal  region  has  not  been
assessed  yet  [7] .

E�orts  to prevent  iatrogenic  injuries  lead  to design  new
implants  and  inside  to out  distal  locking  technique  using  an
endopin  aims  to provide  a safer  screw  application.  InSafeLock  (TST,
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