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Introduction. A share of low humeral 
fractures, including extra-articular damages 
of the lower third of humeral diaphysis 
(according to AO/ASIF – 12A, B, C), equals 
to 30% of all humeral bone fractures [1, 2]. 
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According to localization, this fracture 
type relates to metadiaphyseal ones.  

Surgical treatment of such fractures 
should be preferred to conservative, as the 
last mentioned quite often leads to non-
unions, elbow joint contractures and deterio-
ration of function of the extremity as a whole. 

An adequate stabilization of the frag-
ments with preservation of bone fragments’ 
vascularization is of high importance for dis-
tal humeral fractures treatment. ORIF (open 
reduction internal fixation) is the basic meth-
od for treatment of extra-articular distal hu-
meral fractures. Although, open reposition is 
always associated with high risk of infectious 
complications, de-vascularization of bone 
fragments, elimination of primary hematoma. 
Ensuring proper conditions for stable fixation 
of fragments, open reposition remotes the 
period of functional rehabilitation intended 
for joint movements’ recovery. Number of 
complications and dissatisfactory results 
(fracture non-union, stable contractures in 
elbow joint, osteomyelitis, neuritis of elbow 
and radial nerves) reaches 20% [3,4,5,6]. 

Closed reposition is performed upon 
control of electric-to-optical converter (EO 
converter). It allows maximum possible 
preservation of blood supply to fragments, 
and minimizes the risk of damaging SNP. 
Contemporary nails allow achieving strong 
fixation of a fracture at the account of locking 
thereof simultaneously in several planes.  

This ensures the option of early acti-
vation of the limb without risk of secondary 
dislocation of its fragments. Biomechanical 
stand study, comparing application of locking 
nails and LCP plates has been performed by 
J. Kitson in year 2007 and by A.M. Foruria in 
2010.  These  studies  have  recovered  higher 
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strength of intramedullary humeral nails un-
der flexion/extension loadings [7].  

Aim of the study: Approbation and 
implementation of closed IM nailing in case 
of extra-articular distal humeral fractures in 
premises of trauma care department with pol-
ytrauma beds of Zaporizhzhia Extreme and 
Emergency Medical Center, Ukraine.  

Materials and methods: Since the 
beginning of the year 2017, on the basis of 
trauma care department with polytrauma beds 
of Zaporizhzhia Extreme and Emergency 
Medical Center, Ukraine 16 patients with 
distal humeral diaphysis fractures obtained 
surgical treatment.  

According to AO/ASIF classification, 
the fractures have been distributed as follows: 
12 –A (5 patients), 12 –B (7 patients), 12 –C 
(4 patients).  

Period of surgical treatment – up to 14 
days after injury. Fixators were cannulated 
intramedullary nails, diameter – 7, 8 mm, 
length – 260 to 300 mm.  

In 16 patients, 100% of total number 
thereof, we applied the method of closed re-
position of humeral bone fractures using wire 
distractor made of components of Ilizarov 
fixation device (Pic.1).  

Scheme of the distractor and method 
of application thereof has been offered by 
Chelnokov A.N. et al. [8]. Operations have 
been performed using regional anesthesia on 
standard surgical table in “beach-chair” posi-
tion.  

Recovery of segment’s length has 
been achieved with wire distractor. Breadth-
wise and rotational dislocations of fragments 
were   eliminated  by  picador  and   joystick  
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wires. Nail’s entry point was formed as near 
and possible to the center of humeral bone’s 
head.  

The nail is placed on position and 
immersed sharp in the center of humeral 
bone’s distal metaepiphysis (Pic. 2). It allows 
maximum accurate recovery of axial interre-
lations and achieving stable fixation of the 
fragments.  

After implantation of the nail, it shall 
be locked in distal part by 1-2 screws, and by 
1 screw in its proximal part.  

Immobilization of the limb after sur-
gery was made by cravat bandage during the 
period of 10-14 days after surgery, till elimi-
nation of pain syndrome. Rehabilitation start-
ed from the first day after surgery and includ-
ed passive workout of movements in elbow 
and shoulder joints upon control of pain syn-
drome.  

Results and discussion: Average op-
eration time – 1.5-2 hours. It included time 
for mounting and dismounting wire distrac-
tor, as well as time spent for intraoperational 
X-raying. Blood loss was 100-150 ml. Aver-
age time in hospital – 4-5 days. Patients after 
surgical treatment demonstrated no infectious 
complications, slow consolidation or contrac-
tures. All patients achieved bone consolida-
tion of their fractures. Functional result was 
admitted to be good by all 16 patients.  

Among complications there were 
traumatic neuritis of radial nerve: 1 patient 
(nerve contusion while distal locking of the 
nail).  

Conclusions: Provisional fixation of 
fragments by wire distractors allows achiev-
ing better reposition of bone fragments and 
helps a surgeon to form entrance point in the 
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. 3-11. 

humeral head more accurately, to insert the 
nail correctly into humeral metaphysis and, 
consequently, achieve good reposition and 
stable fixation of fragments.  

Method of closed IM nailing of distal 
humeral diaphysis fractures is available for 
wide practical use. Preserving all advantages 
of less-invasive surgery, it enables avoiding 
open reposition. It ensures decrease in the 
number of post-surgical complications, re-
duces the time of in-hospital stay and enables 
early post-surgical rehabilitation of patients. 

Klinical cases have been established 
on pic. 3-11. 

 

 

. 1.  ,        
Pic. 1. Wire distractor made of components of Ilizarov device 
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. 2.          
    

Pic. 2. Guide wire inserted into intramedullary channel and positioned in the center of 
humeral bone’s metaphysis 

 
 

   1 
Clinical case No.1. 

 
 

 
 

 3.  ., 25 . (12 -1)  
 3.  Patient S., 25 y.o. (12 A-1) 
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. 4.  ., 25 . (12 -1).    
     

Pic. 4. Patient S., 25 y.o. (12 A-1). Intraoperational images of stages of closed reposition 
and IM nailing 

 
 

 

. 5.    ., 25 .  (12 -1) 
Pic. 5. Control X-Ray images of patient S. 25 y.o. 
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    2 
Clinical case No. 2 

 

   

. 6.   ., 26 . (12 -1) 
. 6. Patient B., 26 y.o. (12 C-1) 

 
 

   

. 7.  ., 26  (12 -1).     
  

 7. Patient B., 26 y.o. (12C-1). Intraoperational images of closed reposition 
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. 8.  ., 26  (12 -1).      -
  

 8. Patient B., 26 y.o., X-ray image next day after surgery 
 

 

. 9.  ., 26  (12 -1)    .  12 
     

 9. Patient B., 26 y.o. Appearance of operated limb. 12 days after surgery 
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. 10.  ., 26  (12 -1).    10  
   

 10. Patient B., 26 y.o. (12 C-1). Control X-ray image 10 months after surgery 
 

   

. 11.   ., 26  (12 -1).     -
  

. 11. Patient B., 26 y.o. (12 C-1). Achieved functionality of right upper limb 
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Basing on the literature sources and 
own clinical, experimental and biomechanical 
studies, the authors have developed the 
schedule of treatment and rehabilitation 
measures for management of the patients with 
proximal femoral fractures. Implementation 
of the proposed schedule into the daily prac-
tice of orthopedist-traumatologist will make it 
possible  to  provide  differentiated  treatment 
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