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FEATURES OF DIFFERENTIAL DIAGNOSTICS OF FRACTURE OF VERTEBRAE  
ON BACKGROUND OF OSTEOPOROSIS WITH OTHER PATHOLOGICAL FRACTURE 

Uleschenko D.V., Stashkevich A.T., Shevchuk A.V.  
Summary. In the article the presented analysis of inspection 115 patients with the 

compression breaks of bodies of vertebrae of  thoracic and lumbar parts of spine on a back-
ground an osteoporosis and osteopenia in age 90 from 35 to (middle age 67,5±8,82), that was 
executed transcutaneous vertebroplasty. Was certain basic X-ray, MRI, CT, Dual-energy X-
ray absorptiometry signs of osteoporosis of vertebrae? The analysis of morphometric indexes 
is conducted. On results an inspection a differentially-diagnostic chart was created and differ-
ential diagnostics of fracture of vertebrae is improved on soil of osteoporosis with other 
pathological fracture. 
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Introduction. According to literature 
sources, fractures of proximal part of a hu-
merus make up to 10% of total human skele-
ton fractures, and 45% of total humeral bone 
fractures [1]. The most complicated three- 
and four-part fractures (by Neer's classifica- 
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tion) make 13-16% of entire proximal frac-
tures of humeral bone [2]. Fractures of prox-
imal part of a humerus are most frequent in 
senior patients [3].  Frequency of such frac-
tures increase with the age, and in patients 
over 65 years old they possess third place 
according to their frequency after two other 
critical osteoporotic zones [4, 5].  

In case of fractures with displacement, 
conservative treatment lead to nonunion or 
incorrect union, causing expressed distortion 
of function of a limb.  It should be kept in 
mind that functional treatment of three- and 
four-part fractures is inacceptable, as they are 
unstable and mobilization thereof leads to 
worsening of such fracture's severity.  Frac-
tures of humeral head distort its vasculariza-
tion, cause dislocation and damage of its car-
tilage with the following necrosis of a head 
and collapse, occurring in 30-100% cases 
after fractures, consisting of three and four 
parts [7, 8].   

Key task in treatment of a proximal 
humerus fractures is preservation of vascular-
ization of its head.   Clear interconnection has 
been proven between the extent of ischemia 
of humeral head and the results of surgical 
treatment of proximal humeral fractures [9, 
10].   

Advantages of open reposition and in-
ternal fixation by LCP plates (ORIF) are ana-
tomic reconstruction, early mobilization of a 
limb.  On the other hand, there is a risk of 
damage to the blood vessels supplying tissues 
during the open reposition. Comparing the 
two types of osteosynthesis - by cerclage 
transosteal suture and by plate - has proven  
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that development of posttraumatic aseptic 
necrosis never depends on method of fixation 
at the open intervention [2].   

In addition, the on-bone devices could 
be reason of subacromial impingement and in 
case of osteoporosis - there is a risk of incon-
sistent on-bone fixation [11].  

One of popularized methods of surgi-
cal treatment is an initial replacement of hu-
meral joint in case of comminuted and intra-
articular fractures of proximal humerus.  
However, recently the more and more publi-
cations report on dissatisfactory results of 
humeral joint replacement in case of proximal 
humeral fractures.  D. den Hartog in 2010 has 
published the results of a meta-analysis of 33 
studies covering treatment of 1096 patients 
with three- and four-part fractures of the 
proximal humerus. In patients who underwent 
total humeral joint replacement the worst 
functional result has been revealed compared 
to the non-operated patients, with the differ-
ence of 10.9 scores according to 100-score 
Constant grade [12]. 

During the recent decade there were 
many publications devoted to closed reposi-
tion with intramedullary nailing (LIOS) of 
humeral bone [13,14,15]. Closed reposition 
performed under control of image-converter 
tube (EOP) gives hope for maximum preser-
vation of blood supply to the parts.  Fixation 
by modern humeral nails promotes achieve-
ment of initial angular stability thanks to 
locking screws oriented in three planes 
[16,17,18].  Comparative biomechanical 
stand study of fixation stability using locking 
nails and LCP plates has been performed by  
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J.Kitson in 2007 and by A.M.Foruria in 2010.  
The study has revealed that intramedullary 
humeral nail have more resistance to flexion-
extension and valgus loadings [19].  Accord-
ing to C.M. Robinson, who examined 1537 
cases of proximal humeral bone fractures  
during the period from 1984 to 2008, being 
conservatively treated, fluctuation of aseptic 
necrosis was from 1% to 15% [20].  At that 
the possibility of avascular necrosis devel-
opment after IM nailing with locking in stud-
ies of foreign authors vary from 4% to 8% 
[17].   

Aim of the study: approbation of the 
method of closed IM nailing in proximal two- 
and three-part humeral fractures, 2-3 type by 
Neer upon conditions of traumatology de-
partment with polytrauma beds at CI "Munic-
ipal Clinical Hospital of Emergency and First 
Aid".  

Materials and Methods:  22 patients 
were operated by the method of closed IM 
nailing at traumatology department with 
polytrauma beds at CI "Municipal Clinical 
Hospital of Emergency and First Aid" since 
the beginning of 2017.  According to Neer's 
classification, fractures have been subdivided 
as follows: 2nd type - 17 patients; 3rd type - 5 
patients.  Operations were performed in the 
periods from the 2nd to the 21st day after the 
injury. As a fixator we applied reconstructive 
cannulated intramedullary nails.  (Interlock 
TT, ChM, Auxin), diameters 8mm and 9 mm, 
length from 180 to 260 mm. The operation 
we performed on standard operation table, in 
patient's position on his back, with a block 
under patient's shoulder and hanging injured  
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limb.  Point of insert of a nail located as near 
as possible to the center of humeral bone's 
head.  All stages of operation were performed 
under control of surgical X-ray.  

In 8 patients, 36% of total amount of 
patients, reposition of the fracture was per-
formed by traction and rotation by the axis of 
the injured limb and control of the humeral 
bone's proximal part by joystick.  As a joy-
stick we applied a cannulated awl.  

In 14 patients, 64% of total amount of 
patients we applied the method of closed re-
position of humeral bone fracture using nail 
distractor constructed of Ilizarov device com-
ponents.  (Photo 1.)  Scheme of the distractor 
and methods of use thereof, proposed by 
Chelnokov A.N. et al. [21].  

Results and discussion: Closed repo-
sition and IM nailing was made in all 22 pa-
tients (100%). The average operation time 
was 1.5-2 hours, and included time for 
mounting and dismounting of nail distractor, 
as well as time spent on perioperative X-ray 
control.  Average blood loss was 100-150 ml. 
Immobilization of the limb was made by cra-
vat bandage during the period of 10-14 days 
after surgery to elimination of the pain syn-
drome.   Rehabilitation starter from the first 
after operation. Appointed were pendu-
lumlike passive movements in humeral joint, 
then active-passive development of motions 
focused on extension in humeral joint under 
control of the pain syndrome.  The average 
hospital stay was 4-5 days.   Our results of 
treatment correspond to functional demand of 
patients. Criteria for the assessment of the 
results of treatment were: achieving a consol- 
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idation, the severity of pain, the range of mo-
tion in the shoulder joint.  Union of the frac-
tures through 8 weeks has been observed ra-
diographically in 20 (90.9%) patients.  The 
proper function with extension angle of the 
shoulder of 90° and over and without pain 
has been achieved by 19 patients, i.e. 86.4%.  
Among the patients being studied there were 
no cases of non-union or infectious complica-
tions.  

Among the complications there were: 
migration of locking screw in 2 patients (the 
screws removed 3 months after surgery).  

Traumatic neuritis of radial nerve:  1 
patient (contusion of the nerve in course of 
distal locking of the nail).  

Protrusion of the nail's proximal part 
into the joint cavity has been observed in 3 
patients (due to technical mistakes at the 
stage of studying the method).  Complica-
tions observed in process of treatment coin-
cide with complications described by foreign 
authors [15,17,22].  

Conclusions: The method of closed 
IM nailing of proximal humeral fractures is 
available for practical application.  Preserving 
all advantages of less-invasive surgery, it 
allows avoiding open reposition, at that not 
demanding surgical approach to parts of the 
fracture.  It promotes decrease of post-
surgical complications, shortens the bed-time 
of patients in hospital, and ensures early post-
surgical rehabilitation of patients.  Use of nail 
distractor allows achievement of better repo-
sition of bone parts and provides the surgeon 
with possibility to mark correctly and create  
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the nails' insertion point thanks to possibility 
to control the proximal part of the humerus. 

 

 
 

. 1.         
Pic. 1. Nail distractor constructed of components of the Ilizarov device 
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Clinical case No. 1. The patient S., 56 
y.o.  Diagnosis:  Closed 2-parted (2-B type) 
fracture of left proximal humerus with dislo-
cation. 

 
 

. 2.      . 56 .  2-   ( 2-  ) 
      . 

Pic.  2. CT images of the patient S., 56 y.o. show 2-parted (2-B type) fracture of left  
proximal humerus. 
 

    2017    3-4 (9-10) 116 



__________________________________________________________________________________________ 
 

     . 56 . -
 2-   ( 2-  ) 

    
  . 

CT images of the patient S., 56 y.o. 
show 2-parted (2-B type) fracture of left 
proximal humerus.  
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The patient S., 56 y.o. Intraoperation 
X-ray images of the stages of closed reposi-
tion and IM nailing. 
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The patient S., 56 y.o.  3 months after 
surgery - achieved functionality of left upper 
limb 
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Clinical case No.2. Patient H, 56 y.o., 
closed 2-part (2-B type) fracture of proximal 
humerus with dislocation. 

 
 
CT images of the patient H., 56 y.o. 

show 2-parted (2-B type) fracture of left 
proximal humerus. 

 
 

 .  56 .   
  

The patient H., 56 y.o.  Appearance of 
operated limb. 
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The patient H., 56 y.o.  X-ray image 
next day after surgery. 
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The patient H., 56 y.o.  5 months after sur-
gery. Achieved functionality of right upper 
limb. 
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