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Genaral description of the study

Relevancy of the problem

The fractures of the diaphysis of femur in the children are still a topic
of interest in the field of the present orthopedics and traumatology.
The relevancy of the problem is due to the frequency of the trauma as

well as the diverse treatment options of the pathology.

Ispite of that outcome of the treatment of femoral fracture in children
is mainly good, there are still part of compilation which is related to
nonunion of the fracture; delayed of the union, limb shortening,
rotational and angular deformities and neurovascular injuries. In this

context the following is most important:

There are several methods if treatment of pediatric femoral fractures.
They can be divided by conservative (Harness, casting preceding
traction or without it) and operative methods (operation by external
devises, by intramedullary elastic or rigid nails and by plates and
screws). Methods of choice is defend on type of fracture,
technological capabilities of the hospital, on personal experience of
the doctor and on the choice of the patient and family. In the world
till today the are no clear indications and consensus between the
traumatology and orthopedic doctors about the predominance of the
one method over the others and nowadays all the above mentioned

methods are similarly successfully used in the practice.
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Parallel to the social and economic development of the modern
society are more increasing indications of operative treatment of the
femoral fractures in pediatric population. One of the most common
from the operative treatment is osteosynthesis by Titanium Elastic
Intramedullary Nails. The mention method was introduced in the
practice from nineties of the previous century and has spread widely
in the last decade. In Georgia this method was introduced in the last
decade and unfortunately are used only by few orthopedic doctors in
number of hospitals. Herewith, comparison of the results of the
above mentioned treatment options (outcome of the treatment,
duration, complications, cost-effectiveness and etc.) with the others
and correspondingly the significance, safety and postoperative care

of the diaphyseal fracture in children wasn’t evaluated.
Objective of the research and assignments

The Objective of the research is the analysis of epidemiological and
demographic indices of child’s diaphyseal femur fracture, in order to
optimize the existing recommendations of clinical management of
trauma in Georgia. Corresponding to the objective the following

assignments have been established:

1. Causing factors of the traumas associated with diaphyseal femur
fracture, types of fractures, seasonal prevalence of trauma,

correlation of the cases of boysand girls between ages of 2 and 5
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belonging to Georgian population.

2. Causing factors of the traumas associated with diaphyseal femur
fracture, types of fractures, seasonal prevalence of trauma,
Correlation of the cases of boys and girls between the ages of 6 and

16 belonging to Georgian population.

3. Comparative analysis of existing treatment methods of
diaphyseal femur fracture in patients between the ages of 2 and 5 of
Georgian population according to the outcome of treatement, related
to terms of hospitalization, complexity of home-care and an ability of
an early functional recovery of the limb.

4. Comparative analysis of existing treatment methods of
diaphyseal femur fracture in patients between the ages of 6 and 16 of
Georgian population according to the outcome of treatement, related
to terms of hospitalization, complexity of home-care and an ability of

an early functional recovery of the limb.

5. Elaboration of practical recommendations according to
diaphyseal femur fracture of children belonging to different age
groups, in order to verify existing recommendations on treatment in

Georgia.
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Scientific novelty of the work

In view of the fact that the treatment of diaphyseal femur fractures of
children are various and there is still no verified consensus between
the experts on the superiority of one over the other, the research will
supplement the other researches of this topic and will bring more

clarity to the preexisting variety.
Theoretical and practical values of the work

While there is no national guideline of treating children with
diaphyseal femur fractures in Georgia, the research will assist its
development. Presented will be the methodology of treatment of
diaphyseal femur fractures of children; research will offer treatment
of this pathology with elastic intramedullary nails of titanium, as the
first and the most preferred one. The research has practical as well as
theoretical importance, because in Georgian reality the choice of
treatment is unfortunately conservative, which have many
complications and do not match the social and economic capabilities
of the modern society. The above mentioned methodology will aid
the introduction to modern treatment options of femoral fractures in
the republic, including the spreading of the method of osteosynthesis
with elastic intramedullary nails of titanium. The research will
encompass the methodological nature first of all for the physicians of

the traumatology and orthopedics
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Approbation of the research

The approbation of the thesis took place at M. lashvili children’s
central hospital on 20™ July of 2020. The material of the thesis and
results were mentioned at international conference of spinal surgery
and pediatric orthopedics in 2019, held in Thilisi and at world
summit of pediatrics in 2020, held in Portugal. Regarding the thesis,
there are 3 scientific articles published, where the main results of the
thesis are portrayed, which fulfill the requirements of academic

degree awarding regulations.
Dissertation structure and volume

The thesis is composed of 8 parts: Introduction, literary review,
outline of the research and methods, results, review of the results,
conclusions, practical recommendations and bibliography. The work
encompasses 105 pages, 9 illustrated diagram, 11 tables, 10
roentgenograms and 3 appendix. The literature comprises 141

sources.
Research outline and methods

The research is retrospective. It has been conducted on 299 patients
of Georgian population, which have carried out stationary treatment
at different hospitals from 2014 to 2018. The data of the patients
were gathered at M. lashvili children’s central hospital, M. lashvili

maternity and child central hospital of Batumi, 1. Tsitsishvili
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children’s new hospital and Iv. Bokeria Tbilisi referral hospital, with
the help of medical and ambulatory cards of the patients. The
research participants were the children, which experienced
diaphyseal femur fracture from trauma, and went through stationary
and ambulatory treatment. The excluding criteria from the research
encompassed patients with polytrauma, patients with pathological or
open diaphyseal femur fractures and the patients with fractures other
than trauma. The data were collected from cards of the hospital as
well as from the electronic ones. Gathering of the radiologic data was

similar.

The data were collected according to the patient’s age, sex, the
mechanism of the trauma, seasonal prevalence, type of fracture,
duration of the treatment, early and late results of the treatment, early
and late complications, in case of the surgery — its duration,

intraoperative and postoperative complications.

The causes of trauma were categorized with the help of International
classification of diseases (ICD 10 10" version), developed by the
World Health Organization; fractures were classified by “AO

classification”.
Part of the guardians of the patients took part in a questionnaire.

The outcomes of the treatment were analyzed with the help of
“Flynn’s criteria”.
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The patients were split in to two age groups the ones from 2 to 5 and

the ones from 6 to 16.

The patients of 2 to 5 were moreover grouped according to the
methods of the treatment. The group patients treated with skeletal
traction was named “the traction group”, the patients treated with
only the use of cast were named “the cast group” and the patients

which went through surgery were named “the operative group”.

The patients of 6 to 16 were split in 2 groups: the patients treated
surgically with elastic intramedullary nails of titanium were named
“the nail group” and the patients who underwent treatment with

plates and screws were named “the plate group”.
Ethics statement

The research was permitted by the ethical committee of David

Tvildiani Medical University.
Statistical analysis

Numerical results are shown with mean value + standard deviation.
Statistical difference among the numerical values of the groups was
determined by two-tailed Student’s t test, ANOVA analysis or Chi-
square test (nominal variables). In cases, when p<0.05, the difference

was referred as authentic.
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Research results

Traumatic statistics of the patients aged 2-5, methods of

treatment and their comparison.

Outcome of the treatment and data of 162 patients were analyzed in
this age group. All of them fulfilled the criteria for participating in
the research. The mean age of the patients was 3,1 (from 2 to 5). 117
of them were boys and 45 — girls (correlation 2,6:1).

Cause of trauma according to “ICD 10” classification in 81 (50%)
cases was fall (WO01), in 28 (17%) cases fall from height (W13), in
21 (13%) cases different types of traffic collisions (V03.1; V43.5;
V43.6; VA47.6), in 17 (11%) cases fall of a solid object on femur
(W20) and in 15 (9%) cases other causes.

Fractures were classified with the help of “AO classifications”
accordingly: In 126 (78%) cases simple complete oblique or spiral
(32-D/ 5.1), in 25 (15%) cases — simple complete transverse (32-D/
4.1), in 9 (5%) cases — multifragmentary complete oblique or spiral
(32-D/ 5.2) and in 2 (2%) cases — multifragmentary complete
transverse (32-D/ 4.2).

Patient numerical categorization according to type of trauma and

cause of fracture correlation is represented in the table #1 below:
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Table #1 distribution of patients aged 2-5 with diaphyseal femur fracture
according to the cause of trauma:

Type of trauma
32-D/ 4.1 32-D/4.2 32-D/5.1 32-D/ 5.2
Cause of ] . ) )
trauma Simple Multifragmentary Simple Multifragmentary
complete complete complete comlete oblique
transverse transverse oblique or or spiral
spiral
Fall
12 - 68 1
Fall from
height
4 - 23 1
Traffic
collision
4 1 16 -
Fall of a
solid object
on femur 1 1 10 >
other
4 - 9 2

(The causes of trauma in the table above are determined by “ICD 10”
classification and type of trauma according to “AO” classification)

From the data above it is clear, that the main reason of trauma in this
age group is fall — 50% of the cases, and the second most common

one is falling from height — 17% of the cases. The majority of
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traumas (78%) were simple complete oblique or spiral fractures (32-
D/ 5.1).

The graphical depiction of the number of the patients according to
the months is represented on the diagram below (diagram #1).

Diagram #1: The number of 2-5 aged patients according to the months

35
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(On diagram the horizontal axis represents months with numbers (e.g.
January-1; February-2; and etc.), whereas the vertical axis represents the
number of fractures in the corresponding month).

It is clear from the table and diagram above that number of fractures
were at their peak in summer, specifically more than third - 35% of

the annual fractures occur during the period of July-August.

According to the type of treatment the patients were divided into 3
groups: 46 patients were treated with skeletal traction followed by
cast immobilization (traction group); 57 patients were treated with

only casting (‘“cast” group), and the rest, 59 patients were treated
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surgically — osteosynthesis with titanium elastic intramedullary nails

(“operational” group).

It has to be noted, that the 19 out of 57 (33%) patients of the “cast”
group were administered instead of the classical casting (which
implies the complete immobilization of the injured limb and
immobilization of the other femur till knee joint) casting of the

injured limb only.

The average delay of patients of “traction” group at clinic was 19
days (from 9 days to 29). The average delay of patients of
“operational” group at clinic was 3,19 days (from 2 to 7) and the
patients of “cast” group didn’t require hospitalization, they were
discharged from hospital after casting. The statistical analysis has
shown a significant difference according to the days spent at hospital

between the “traction” and “operational” groups (P<0.0001).

The “operational” group patients after discharge were allowed
succeeding the go down of the swollen limb (the time for the process
was determined to be approximately 2 weeks) the active movement
of the joint of the injured limb in bed, turning from side to side and

sitting up.

The average time of fracture healing for the “traction” group, after
which they were allowed to gradually apply force on the limb, was

2

5,74 weeks (from 5 to 8 weeks), whereas the time for the “cast

66



group after fracturing the bone was on the average 5,67 weeks (from
5 to 7 weeks). The analogous time for the “operational” group was
4,64 weeks on the average (from 4 to 6 weeks). The statistical
analysis of the results showed a significant difference between the
patients of the “operational” group and those of the other two (P <
0.00001), whereas the difference according to this component
between “traction” and “cast” groups wasn’t noted (P=NS). This data
is demonstrated in the table #2 below:

Table #2: demographic data, delay at the hospital, average time till weight-

bearing of patients from 2 to the age of 5, who have had diaphyseal femur
fracture:

Method of Number of | Mean age Days of Limb

treatment patients (year) hospitalization weight-

bearing

(weeks)

Skeletal traction 46 3,2. 19 5,74 w.

Immobilization 57 2,7y. - 5,67 w.
with cast

Surgical 59 3,5Y. 3,2 4,64 w.
treatment

The graphical depiction of the three groups according to limb

weight-bearing terms is represented on the diagram #2 below:

Diagram #2: Terms of limb weight-bearing for different groups of patients of
the ages 2 - 5:
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Average time before the limb weight-bearing of groups (days)

7.0
6.0
5.0
4.0 -
3.0 -
2.0 -
1.0 -
0.0 -

5.67 5.74

"operational™ group "cast" group "traction" group

(The horizontal axis depicts groups of the patients, whereas the vertical axis —
number of weeks).

According to “Flynn’s criteria” the outcome of treatment for the

three groups is depicted on the diagram #3 below:

Diagram #3: The good, satisfactory and bad outcomes of treatment of the
patients belonging to the age group from 2 to 5:

The frequencies of good, satisfactory and bad outcomes of
treatment according to the groups

1.0
78,26%

0.8

66,10% 64,92% m good

0.6

|

m satisfactory

0.4

|

28,81% 29,82%

= bad

|

0.2

|

0.0

"operational" group "traction" group  "cast" group

During the statistical analysis of the three above mentioned groups,

there was no authentic difference seen.
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The outcomes of the treatment has shown, that in this age group apart
from the choice treatment option the end results of the three groups
were in majority (95% of the cases) good and satisfactory. The bad
outcomes of the treatment are practically identical in all three groups.
Also if we take into account, though the similar outcomes of
treatment (according to “Flynn’s criteria”), the research groups
differed from one another according to times of hospitalization and
time required for the limb weight-bearing (see the table #4 below),
surgical method - osteosynthesis with titanium intramedullary nailing

can be considered as a superior choice of treatment.

Concerning the bad results, two patients of the “traction” group, both
had pain and skin maceration, which was due to insufficient hygiene
at home after traction and immobilization with casting; this was the
cause of premature removal of the cast. Also the bad results in two
patients of the “cast” group were due to inappropriate hygienic care
which has caused some problems and skin injury. In the third patient
of the “cast” group approximately 25 degrees of varus deformity was
seen at the moment of healing, which was presumably due to
,secondary displacement” of fracture within the range of casting,
which after approximately one year underwent remodeling and the
remaining deformity during that period of time was 10 degrees. It has
to be noted that, non of the patiens of the “cast group” (19 patients

out of 57 — 33%) who have had instead of standart casting, casting
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of the injured limb only bad results.

The bad results of the two patients of “operational” group both were
due to irritation of soft tissues with elastic nails and pain, which was
caused by cutting the end of the nails longer than required. In both
cases it was necessary to remove the nails earlier than scheduled — In
one case 1,5 months after surgery and in second case after 2,5
months. Though, the fact has to be underlined, that the outcome of

pathology for both patients was good.

After osteosynthesis with elastic nails the rest 57 patients of
“operational” group (apart from the above mentioned two patients)
underwent second surgery with general anesthesia in stationary
environment — removal of the elastic nails from femur approximately
after 7,5 months (from 3 to 10 months). All of the performed

secondary surgeries none had early and late complication.

Among the research groups of the patients the comparison of the
difficulties associated with patient homecare was following: The care
of “operational” group patients was relatively less complex as
compared to those of the other two groups carrying cast. Regarding
this context there was a significant difference seen between the

“operational” group and the other two (P < 0.0001).

The parental evaluation of the complexity of patient homecare is
demonstrated via the diagram below (diagram #4):
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Diagram #4: Patient homecare of the ages from 2 to 5 according to the
research groups:

Group distribution of patients according to

homecare

0.7

60.87% 61.40%
0.6 50.85%
05 42.5% -group 1a
0.4 Egroup 1b
0.3 29.82% ﬂgroup 1c
0.2 | 15.22%
01 4 17.54%
0.0 -

very difficult difficult not so difficult

(Diagram: group la — “operational” group, 1b — “traction” group, 1c¢ — “cast”
group (the horizontal axis depicts the difficulty of patient care, the vertical —
percentage of the patients).

Thereby, the results of the research show, that in the indicated age
group the increase in seasonal prevalence of trauma is seen in
summer — particularly from July to August; the majority of the
causes of trauma are associated with child fall and the cause of
trauma is related to the type of fracture — distinctively fall of the
patient in most of the cases causes simple complete oblique or spiral
fracture of the femur. The research has shown that in this age group
the outcome of the treatment is typically similar. Herewith the

“operational” group has a low statistical authenticity compared to
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“traction” group according to hospitalization terms and also it is
statistically authentic that this group compared to others has faster
limb weight-bearing (and also the function of the limb) regain. It has
also to be noted, that in this age group homecare of the “operational”
group patients is significantly less difficult, which has also an
influence on the total outcome of the treatment of choice,

exceptionally in patients of “traction” and “cast” groups.

Traumatic statistics of the patients aged 6-16, methods of
treatment and their comparison.

Outcome of the treatment and data of 137 patients were analyzed in
this age group. All of them fulfilled the criteria for participating in
the research. The mean age of the patients was 8,9 (from 6 to 16). 89

of them were boys and 48 — girls (correlation 1,9:1).

Cause of trauma according to “ICD 10 classification in 54 (39%)
cases was fall (W01), in 37 (27%) cases different types of traffic
collisions (V03.1; V28.0; V43.5; V43.6; V46.3; V47.6; V69.8,;
V79.9), in 23 (17%) cases fall from height (W13; W17), in 4 (3%)
cases fall of a solid object on femur (W20) and in 19 (14%) cases

other causes.

Fractures were classified with the help of “AO classifications”
accordingly: In 90 (66%) cases simple complete oblique or spiral
(32-D/ 5.1), in 41 (30%) cases — simple complete transverse (32-D/

4.1), in 4 (3%) cases — multifragmentary complete oblique or spiral
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(32-D/ 5.2) and in 2 (1%) cases — multifragmentary complete

transverse (32-D/ 4.2).

Table #3 distribution of patients aged 6-16 with diaphyseal femur fracture

according to the cause of trauma:

Type of trauma

32-D/ 4.1 32-D/4.2 32-D/5.1 32-D/ 5.2
Cause of Simple Multifragmentary Simple Multifragmentary
trauma complete complete complete comlete oblique
transverse transverse oblique or or spiral
spiral
Fall 5 - 49 -
Fall from
height
10 1 10 2
Traffic
collision
19 - 16 2
Fall of a
solid object
1 - 3 -
other
6 1 12 -
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From the data above it has to be noted, that the main reason of
trauma in this age group is fall — 39% of the cases, and the second
most common one is traffic collision — 27% of the cases. The
majority of traumas (66%) were simple complete oblique or spiral
fractures (32-D/ 5.1) and the main reason of this type of trauma (as it
was in the age group from 2 to 5) were due to fall — 49 cases out of
90 (54%).

The graphical depiction of the number of the patients according to

the months is represented on the diagram below (diagram #5).

Diagram #5: The number of 6-16 aged patients according to the months
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(On diagram the horizontal axis represents months with numbers (e.g.
January-1; February-2; and etc.), whereas the vertical axis represents the

number of fractures in the corresponding month).

It is clear from the table and diagram above that number of fractures
were at their peak in summer, specifically more than quarter - 28%
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(similar to the 2-5 age group) of the annual fractures occurred during

the period of July-August.

All patients of the 6-16 age group were treated in a stationary
environment. According to the type of surgery the patients were
divided into two groups: 76 patients were treaded surgically and
underwent osteosynthesis of fracture with titanium intramedullary
elastic nails — “nail” group, whereas the rest 61 patients underwent
osteosynthesis with plates and screws (so-called “LCP” type plates) —

“Plate” group.

From the 76 patients of the “nail” group 7 weighted from 40 kg to 50
kg and 5 of them — more than 50 kg; the rest weighted less than 40
kg.

The average duration of surgery for the “nail” group patients was
52.5 minutes (from 30 min. to 100 min.), whereas the “plate” group
required 81.76 minutes (from 60 min. to 130 min.). The statistical
analysis showed a significant difference according to the duration of

surgery between these two groups (P < 0.0001).

The duration of surgery for both groups is depicted on the diagram

below (diagram #6):
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Diagram #6: Average duration of surgery of “nail” and “plate” groups
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(On diagram time in minutes is represented on the vertical axis)

None of the surgical interventions were accompanied by any

intraoperative complications.

The average delay of “nail” group patients at hospital was 3,45 days
(from 2 to 7 days) and 5,93 days — for the “plate” group patients
(from 4 to 12 days). The statistical difference between these two

groups was significant (P < 0.0001).

The average delay at hospital for both groups is graphically

represented on the diagram below (diagram #7):
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Diagram #7: The average delay at hospital for the “nail” and “plate” groups:

The average delay at hospital

8.0

5.93

"nail" group "plate” group

(The vertical axis on diagram represents the number of days)

After the fracture was healed patients were allowed partial weight-
bearing of the limb with the help of a cane or someone on average
after 5,42 weeks for the “nail” group (from 5 to 8 weeks), whereas
for the “plate” group it was on average 5,64 weeks (from 5 to 7

weeks). From this point of view there was no significant difference.

Diagram #8: Average onset terms of limb weight-bearing for the operated

limb of the “nail” and “plate” groups:

Average time before the limb weight-bearing of
groups, weeks
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5.42 5.64

o el
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(Vertical axis represents the number of weeks on diagram)

According to “Flynn’s criteria” the good, satisfactory and bad
outcomes of treatment are depicted on the diagram below — diagram
#9:

The frequencies of the good, satisdfactory and bad
operational outcomes among the groups

1.0
0.8 77.63% 77.04%
Egood
B satisfactory
bad

"nail" group "plate” group

There was no statistical difference of operational outcome between

the “nail” and “plate” groups according to statistical analysis.

9 patients of the “plate” group had a satisfactory outcome. 4 of them
experienced different types of pain before the onset of stepping. 4
patients had acquired 10 degrees of femoral varus deformity after the
surgery, which was corrected at the moment of plate removal and 1
patient had 12 mm. shortness of femur, which had no influence on
motility of patient. From the bad outcomes of the same group it has
to be noted, that 3 cases were accompanied by postoperative
infection of the soft tissues, which required a surgical treatment
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(rinsing and draining of soft tissues) in two cases, whereas the other
one case was treated with antibiotics. The rest of 2 bad outcomes,
both causes for the unknown reason experienced a recurrent fracture
(“refracture”) — In the case of one patient after approximately 11
weeks from osteosynthesis repeated osteosynthesis with titanium
elastic intramedullary nails was performed, whereas in the case of the
second patient fracture developed after 2 weeks of plate removal and
the patient correspondingly underwent repeated osteosynthesis with

titanium intramedullary elastic nails.

Concerning the satisfactory outcomes of the “nail” group patients,
out of 14 of them 8 experienced different types of pain and irritation
of the soft tissues, which was due to cut ends of the nails. 3 patients
had acquired approximately 10 degrees of varus deformity at the
moment of stepping and removal of the nails; all three of them were
corrected during growth in different extent. One patient had acquired
approximately 14 mm. shortness of the fractured femur at the
moment of stepping and the same finding consisted of 8 mm. at the

moment of nail removal.

We have to underline the fact that, irritation of soft tissues and pain
wasn’t seen in 15 patients (20% of the “nail” group patients), who

were administered “nail caps” during surgery on top of the cut nails.
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Concerning the bad results of this group, two patients complained
about pains while limb weight-bearing, which was caused by the cut
ends of nails and as a result the nails were removed surgically earlier
than expected — correspondingly after 3 and 4 months, however this
had no influence on the final outcome of the treatment.

One patient of this group was a 14 year old boy (weighting 53 kg)
who fractured his femur due to professional wrestling and underwent
osteosynthesis with 4 mm. diameter titanium intramedullary elastic
nails, without the use of “nail cap”. Postoperative radiograph
showed appropriate position of the fracture, whereas after 7 weeks
from fracture it showed about 20 degrees of varus deformity of
femur. The family of the patient denied violation of the ambulatory

regimen which was administered to the patient.

It has to be noted that the patient was one from the above mentioned
five, who weighted more than 50 kg. The rest of the patients weights
were represented with the following numbers: #1 patient — 55 kg.; #2
patient — 56 kg.; #3 patient — 58 kg. and #4 patient — 61 kg. All four
of the patients had good outcome of osteosynthesis. All four of them
had simple complete transverse fracture of the diaphyseal femur (32-
D/ 4.1).

None of the repeatedly performed implant removal had any

complications.
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The above represented data shows that in the 6-16 age group for the
purpose of correction of diaphyseal femur fracture none of the
existing surgical treatment excludes the probability of bad outcome,
while a patient may require a repeated surgical intervention;
Herewith based on our research data it is the most common in “plate”
group. Also the availability of less time required for surgical
intervention and hospitalization for the “nail” group, while the onset
of limb weight-bearing is approximately recommended after the
same amount of time in both surgical methods, it should underline
the unambiguous superiority of fixation with titanium elastic

intramedullary nails method.
Discussion of the results

According to the research, in Georgian population frequency of
diaphyseal femur fracture was considerably higher among boys than
girls. For the whole population of the patients this correspondence is
depicted so: boys/girls — 2,2:1. For the age group of 2 to 5 this
correspondence is in favor of boys — 2,6:1 , moreover for the age
group of 6 to 16 the correspondence is also in favor of boys — 1,9:1,
which also fits in for the research results of other populations. The
researchers’ explanation for this fact is the more physically active
way of life of boys. Also seasonal prevalence of femoral fracture
should correspond to increased physical activity, which is also

backed up by the researchers (34) and our data from this point of
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view comes in correspondence with scientific data — the peak of

seasonal prevalence is in the months of July and August.

According to the scientific data the etiological causes of traumatic
diaphyseal femur fracture varies according to the age groups. This is
furthermore verified with our research results; however, in our
population apart from some, child abuse is practically not seen as an
etiologic cause of traumas. For the age group of 2 to 5 of Georgian
population the most frequent reason of fracture is fall (50% of the
cases). The same mechanism is the main cause of trauma for the age
group of 6 to 16 (39% of the cases), also among the significant
causes of trauma there is fall from height (17% of the cases of both
age groups). With the increase of the age in addition to the
mentioned causes of trauma (fall, fall from height) the share of traffic
collisions as an etiological factor is increased; if for the age group of
2 to 5 it consisted 13% of the causes of trauma, for the age group of 6
to 16 it is 27%, but it is significantly lower than the results of the

research conducted on some populations.

Types of fractures according to the “AO classification” for the both
age groups were similar. For both groups the main type of fracture
was simple complete oblique or spiral (32-D/5.1) — 72% of the cases
(216 patients out of 299). 22% of the cases (66 patients out of 299)
were classified as simple complete transverse fracture (32-D/4.1).

Thus the most common type of femur fracture for both age groups
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Georgian population — simple complete oblique or spiral fracture was
mainly caused by fall and for the entire population the number was
117 cases out of 216 (54%).

According to the scientific data there are different types of treatments
used around the world for the diaphyseal femur fracture of children
under 6. All of them have good outcomes for the treatment of
pathology and the cause for it is the increase potential of fracture
healing and remodeling in this age group. However, there still is a
discussion going on about the superiority of a single type of
treatment according to the price, hospital delay and postoperative
care. The scientific data suggests the effectiveness of conservative
care treatment as well as the effectiveness of surgical method —

osteosynthesis with titanium intramedullary elastic nails.

Our research demonstrated, that all three above mentioned types of
treatment are valid for diaphyseal femur fracture of the ages 2 to 5
and the good outcome can be achieved with the use of all three of
them, however treatment with skeletal tension and then casting deals
with longer hospital delay, which according to the social and

economic needs of modern society becomes inconvenient.

Regarding the conservative method of treatment — reposition of the
fracture and the initial treatment with the casting, it can be used as a

treatment of choice in this age group. The main problem of the
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mentioned method is the home care of the patient, which is

uncomfortable for the parents as well as for the patients themselves.

According to our and international data, as the full alternative for the
treatment with the casting surgical intervention can be seen —
osteosynthesis with titanium elastic intramedullary nails, which also
ensures the good outcome of the treatment. In case of choosing it as
the treatment option home care of the patient becomes significantly
easier. The physical activity of the patient in bed, limb movement in
joint and sitting up is available 2 weeks after surgery. Also it has to
be noted, that compared to other types of treatment with the help of
surgery patient can start walking approximately a week earlier. The
main problem of this method of treatment — irritation of soft tissues
with the ends of the nails can be avoided with cutting the nails

shortly at the bone entrance.

The main choice of treatment for the 6 to 16 age group is surgical.
According to our data both methods of fixation — osteosynthesis with
titanium elastic intramedullary nails and use of plate and screws,
have good outcome and minimal complications. The statistical
comparison of these methods showed, that duration of surgery with
plates and screws was significantly longer than the one with titanium
intramedullary nails and also patient delay at the hospital was
significantly longer, which speaks is in favor of the method using

titanium intramedullary elastic nails. The fact that osteosynthesis
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with titanium elastic nails is technically mini-invasive intervention is
the advantage of the method compared to osteosynthesis with plate,
which involves large surgical incision and therefore deals with more

damage to the soft tissues and increased risks of the infection.

In this age group osteosynthesis with titanium elastic nails can be
used with patients, who weight more than 50 kg. Especially it implies
“stabile fractures”, which according to the “AO classification”

represents simple complete transverse fractures (32-D/4.1).

Regarding the main problem of osteosynthesis with titanium elastic
nails — irritation of the soft tissues with the cut ends of nails — it can

be solved by applying “caps” at the end of cut nails during surgery.

It 1s significant, that according to the flynn’s criteria comparison of
our data with the existing one shows, that surgical treatment with
titanium intramedullary nails can and should be used during
diaphyseal fracture of femur in Georgian population of both age
groups. Results (of surgical intervention) are comparable and in
addition the method according to the limb functional recovery,
hospital delay and postoperative care is trustfully more effective

treatment compared to the conservative types.
Conclusions

For the 2 to 16 age group children of Georgian population the

frequency of diaphyseal femur fracture among boys is significantly
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higher than girls and the correlation is 2,2:1 for the entire population.
The seasonal prevalence of trauma is established. Both of these
reference according to our and those of the existing data are based on
the increased physical activity.

The cause of trauma correlates with the type of fracture. In Georgian
population the most common type of fracture (according to “AO”
classification) is simple complete oblique or spiral, and the second
most common one is simple complete transverse fractures for the
entire population of patients. The most common cause of these types

of fractures is the mechanism of fall.

For the age group of 2 to 5 of Georgian population usage of surgical
method (osteosyntheis with titanium intramedullary elastic nails) is
more efficient than conservative types of treatment and is favored
according to functional recovery of patient and the easiness of home

care.

For the age group of 2 to 5 the prevention of the main complication
of osteosynthesis with titanium elastic nails — irritation of soft tissues

— is available with short cuts of the nail ends.

For the age group of 6 to 16 the main choices of treatment of
diaphyseal femur fracture are osteosynthesis with titanium
intramedullary nails and osteosynthesis with plates and screws.

Moreover osteosynthesis with titanium intramedullary elastic nails is
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favored because of the relatively small duration of surgery and small
hospital delay.

For the age group of 6 to 16 osteosynthesis with titanium elastic nails
can be used in patients weighting more than 50 kg, in particular

during the simple complete transverse fractures.

For the age group of 6 to 16 patients the prevention of the most
common complication of osteosynthesis with titanium elastic nails —
irritation of soft tissues — can be achieved with the use of “caps”

during surgery.
Practical recommendations

1. The results of the research create scientifically verified basis for
the national guideline formation.

2. The implementation of research results is recommended for
continuous medical education and programs of residency in
traumatology and orthopedics, in particular according to child’s
age and weight specialists and young physicians should be
trained in integrated medical approaches.

3. The results of the research should be considered by managers of
public health services according to the seasonal prevalence of
traumas, which will help the distribution of “annual” resources

for the required services.
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4. For the children aged 2 to 5 the optimal methods for diaphyseal
femur fracture treatment are osteosynthesis with titanium
intramedullary nails and standard casting(inclusive of only the
injured limb).

5. For the children aged 6 to 16, especially for the patients
weighting less than 50 kg the first treatment of choice is
osteosynthesis with titanium intramedullary elastic nails.

6. Scientifically verified guideline for diaphyseal femur fracture
treatment for the age groups of 2 to 5 and 6 to 16 is generated
(table #4)

Table #4: Guideline for children diaphyseal femur fracture treatment:

Patient age Methods of treatment

2to5 years 1. Immobilization with casting
2. osteosynthesis with titanium

Intramedullary nails

6 to 16 years 1. Osteosynthesis with titanium
('before the closure of apophysial intramedullary nails
Growth plate) 2. Osteosynthesis with plates and srews
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