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ABSTRACT

Background: In children with minimally displaced or non-displaced LHCF (lateral humeral condyle fractures), problems
such as non-union and displacement are frequently observed. Nevertheless, there is a dearth of writing on the subject in
the Indian context.

Aim: The purpose of this study was to determine the possible prognostic factors influencing the course of pediatric
humeral condyle fractures.

Methods: 178 individuals with a history of trauma who were admitted to the Institute during the specified study period
were evaluated for this investigation. Demographics, the side of the injury, the fracture's displacement, its treatment, its
further displacement, non-union, and other consequences were all recorded. Based on basic radiographs, the fractures
were categorized using Jakob's classification, and the displacement was measured in millimeters using lateral and
anteroposterior views.

Results: According to the study's findings, 20% of the participants had Jacob II and 80% had Jacob I, with a mean age of
6.2+2.8 years. 81% of the participants received non-surgical therapy, whereas 19% underwent surgery. Of the subjects,
27% (n=48) had complications. Non-union, lateral condyle hypertrophy, and alignment disruption were all significantly
correlated with higher initial displacement degree. A displacement of more than 1.5 mm was shown to require surgical
intervention.

Conclusion: Lateral humeral condyle fractures that are minimally displaced or non-displaced exhibit future displacement
and non-union. The degree of initial fracture displacement in these fractures is associated with non-union incidence, lateral
condyle hypertrophy, and alignment abnormalities. Surgical management is required for displacement more than 1.5 mm.

Keywords: Jakob classification, subsequent displacement, humeral condyle, fractures in children
INTRODUCTION

According to the widely recognized Milch's classification, LHCF, or lateral humeral condyle fractures, represent the
second most common kind of elbow fracture observed in juvenile subjects. However, creating a treatment plan is not
useful. Conversely, using Jakob's classification to inform treatment choices is beneficial. For patients with Jakob's type
III fractures, surgical treatment is recommended. Nonetheless, there remains disagreement on the best course of treatment
for Jakob's type I and type II fractures. Song's classification method has developed into a more recent and intricate
approach that requires surgical management for displacements greater than 1.5 mm.!

According to earlier research, all Jakob's type unstable fractures are caused by the stresses of the collateral radial ligament
and extensor muscles, and early surgical treatment is recommended. However, there are needless hazards associated with
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surgical treatment of fractures that would not heal or displace. Few studies in the literature, on the other hand, describe
non-operative therapy that relies on stabilizing cartilaginous hinges to stop additional displacement. In order to prevent
additional displacement and non-union, which could lead to a more aggressive delayed surgical strategy, other trials
reported initial surgical therapy.?

15% of mildly displaced fractures have been reported to have secondary displacement, while 14% of minimally or non-
displaced fractures show non-union when treated non-operatively. AVN (avascular necrosis) with fishtail deformity is one
of the other sequelae that are not unique to these fractures. These difficulties center on the necessity for precise guidelines
for managing these fractures and the clinical ramifications of improper treatment.>*

The current study's objectives were to determine the risk factors associated with non-union or secondary displacement,
evaluate the rates of complications related to non-operative and surgical management of Jakob's type I and II fractures,
and assess the rate of non-union and secondary displacement associated with non-operative management of these
fractures.

MATERIALS AND METHODS

The current retrospective clinical study sought to determine the risk factors associated with non-union or secondary
displacement, evaluate the complication rates associated with non-operative and surgical management of Jakob's type I
and II fractures, and determine the rate of non-union and secondary displacement associated with non-operative
management of these fractures. The Institute's Department of Pediatrics provided the study participants. Before each
participant participated in the study, their parents or guardians gave their verbal and written informed consent.

During the specified study period at the Institute, 1434 radiographs taken of pediatric participants following trauma were
screened. Each patient's treatment plan was created by the specialist physician who selected either CRPP (closed reduction
and percutaneous pinning) or splinting. Additionally, the longarm splint was used to immobilize every individual. All
participants were monitored and anteroposterior and lateral radiographs were obtained one week following the incident.

Weekly X-rays were taken, and immobilization was maintained for at least four weeks. Only in cases where range of
motion was deemed insufficient was standard physical treatment recommended.

Children under the age of fifteen who were diagnosed with minimally displaced or non-displaced lateral humeral condyle
fractures as Jakob's types I and II met the study's inclusion criteria. Subjects having Jakob's type III fractures due to the
initial management indication of surgery, as well as those with partial or subpar radiological assessment or incomplete
data, were excluded from the study.

178 participants who met the inclusion criteria were included in the study. Comprehensive information about each
participant, including demographics, mechanism, laterality, length of immobilization, type of fixation and reduction, time
to surgery, length of surgical operation, change in management, and complications, was obtained from the individuals'
prior medical records.

The maximum displacement of fracture in millimeters was measured using the original lateral and AP radiographs. After
that, fractures were categorized using Jakob's system.3 After a week following the injury, further radiographs were
obtained to look for any indications of subsequent displacement. After eight weeks of follow-up, non-union was defined
as the absence of fracture healing.

Radiographs were thoroughly examined at the final follow-up to assess any additional problems, such as lateral humeral
condyle hypertrophy, avascular necrosis (fish-tail deformity or sclerosis with delayed healing), or alignment difficulties
(cubitus varus/valgus). The lateral humeral condylar angle, radiologic carrying angle, and Baumann's angle were
measured in order to evaluate the elbow alignment. The complications of fractures treated surgically and non-surgically
were compared.

The chi-square test, Fisher's exact test, Mann Whitney U test, and SPSS (Statistical Package for the Social Sciences)
software version 24.0 (IBM Corp., Armonk, NY, USA) were used to statistically analyze data collected retrospectively
from study participants using ANOVA, chi-square test, and student's t-test. p-value of less than 0.05 was used as the
significance criterion.

RESULTS

The current retrospective clinical study sought to determine the risk factors associated with non-union or secondary
displacement, evaluate the complication rates associated with non-operative and surgical management of Jakob's type I
and II fractures, and determine the rate of non-union and secondary displacement associated with non-operative
management of these fractures. The current study evaluated 178 individuals with a history of trauma who were admitted
to the Institute throughout the specified study period.
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Demographics, the side of the injury, the fracture's displacement, its treatment, its further displacement, non-union, and
other consequences were all recorded. Based on basic radiographs, the fractures were categorized using Jakob's
classification, and the displacement was measured in millimeters using lateral and anteroposterior views.
There were 66 men and 112 females in the study, with a mean age of 6.2+2.8 years, according to demographic and illness
data. Low E and high E were the mechanisms of injury in 146 and 32 cases, respectively, and left and right laterality in
106 and 72 subjects.

There were 142 and 36 patients in type I and type II, according to Jakob's classification. The initial AP and lateral
displacements were 1.04+1.24 mm and 1.44+1.4 mm, respectively. In 144 and 34 cases, the initial course of treatment
was conservative and surgical, while 20 and 14 subjects underwent closed and open reduction, respectively. In two and
thirty-two individuals, respectively, screws and wires were used for fixation. The initial appointment was scheduled after
an average of 9.6+2.1 days, the immobilization period was 33.2+11.4 days, the consolidation period was 43.2+18.5 days,
and the follow-up period was 9.2+12.5 months (Table 1).

A significant result was observed for surgical follow-up, radiographical follow-up in Jakob type I and II and conservative
and surgical management, immobilization days in Jakob type I and II and conservative and surgical management with
p<0.001 when evaluating the parameters related to the fracture and their management in study subjects. For Jakob types
I and II, as well as conservative and surgical therapy, consolidation time and lateral humeral condylar angle (grade)
revealed non-significant results (p=0.11 and 0.06, respectively). Carrying angle produced non-significant effects in
surgical and conservative care (p=0.23) and significant results for Jakob's grade (p=0.04) (Table 2).

Regarding treatment change in 16 study participants, it was observed that the results were significant for Jakob's
classification, initial AP X-ray, and initial lateral X-ray (p=0.01, 0.04, and 0.03, respectively), but non-significant for
surgical/conservative management (p=1.00). Results for conservative/surgical treatment, Jakob's classification, initial AP
X-ray, and initial lateral X-ray for avascular necrosis in two participants were not significant (p=0.08, 0.14, 0.27, and
0.31, respectively).

Jakob's classification, the initial AP X-ray, and the initial lateral X-ray showed significant results in alignment problems
in 12 participants (p=0.03, 0.04, and 0.01). Jakob's classification, the initial AP X-ray, and the initial lateral X-ray all
indicated significant results for lateral condyle hypertrophy (p=0.04, 0.01, and 0.02). Results for secondary displacement
in 14 patients were not statistically significant. Only the initial lateral X-ray showed significant results in consolidation,
with p=0.01 (Table 3).

DISCUSSION

The current study evaluated 178 individuals with a history of trauma who were admitted to the Institute throughout the
specified study period. Demographics, the side of the injury, the fracture's displacement, its treatment, its further
displacement, non-union, and other consequences were all recorded. Based on basic radiographs, the fractures were
categorized using Jakob's classification, and the displacement was measured in millimeters using lateral and
anteroposterior views. The current study's design was comparable to that of earlier research by Song KS et al. (2007) and
Li XT et al. (2020), both of which reported study designs similar to this one.

There were 112 females and 66 men in the study, with a mean age of 6.2+2.8 years, according to demographic and illness
data. Low E and high E were the mechanisms of injury in 146 and 32 cases, respectively, and left and right laterality in
106 and 72 subjects. There were 142 and 36 patients in type I and type II, according to Jakob's classification. The initial
AP and lateral displacements were 1.04+1.24 mm and 1.44+1.4 mm, respectively. In 144 and 34 cases, the initial course
of treatment was conservative and surgical, while 20 and 14 subjects underwent closed and open reduction, respectively.
In two and thirty-two individuals, respectively, screws and wires were used for fixation.

The initial appointment took place after an average of 9.6+2.1 days, the average immobilization period was 33.2+11.4
days, the average consolidation period was 43.2+18.5 days, and the average follow-up period was 9.2+12.5 months. These
findings were similar to those of Edmands EW et al. (2021) and Bakarman KA et al. (2016), whose authors evaluated
participants with demographic and illness information similar to the current study.

According to the study's findings, a significant result was observed for surgical follow-up, radiographical follow-up in
Jakob types I and II, conservative and surgical management, immobilization days in Jakob types I and II, and conservative
and surgical management with p<0.001 when evaluating the parameters related to the fracture and their management in
study subjects.

For Jakob types I and II, as well as conservative and surgical therapy, consolidation time and lateral humeral condylar
angle (grade) revealed non-significant results (p=0.11 and 0.06, respectively). The carrying angle produced non-
significant results in surgical and conservative management (p=0.23) and significant results for Jakob's grade (p=0.04).
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These findings were in line with those of Bridges CS et al. (2023) and Silva M et al. (2015), who reported fracture
parameters and their care in children with condyle fractures similar to the current study.

Additionally, results regarding treatment change in 16 study participants were found to be non-significant for
surgical/conservative management (p=1.00) and significant for Jakob's classification, initial AP X-ray, and initial lateral
X-ray (p=0.01, 0.04, and 0.03, respectively). Results for conservative/surgical treatment, Jakob's classification, initial AP
X-ray, and initial lateral X-ray for avascular necrosis in two participants were not significant (p=0.08, 0.14, 0.27, and
0.31, respectively). Jakob's classification, the initial AP X-ray, and the initial lateral X-ray showed significant results in
alignment problems in 12 participants (p=0.03, 0.04, and 0.01).

Jakob's classification, the initial AP X-ray, and the initial lateral X-ray all indicated significant results for lateral condyle
hypertrophy (p=0.04, 0.01, and 0.02). Results for secondary displacement in 14 patients were not statistically significant.
Only the initial lateral X-ray showed significant results in consolidation (p=0.01). These results were consistent with those
of James V. et al. (2021) and Zale et al. (2018), whose study results for condyle fracture regarding Jakob's classification,
initial AP X-rays, and initial lateral X-rays were similar to those of the current study.

CONCLUSION

Within its limitations, the present study concludes that minimally displaced and non-displaced lateral humeral condyle
fractures show subsequent displacement and non-union. In such fractures, an association is seen in initial fracture
displacement degree to alignment disturbances, lateral condyle hypertrophy, and non-union occurrence. Displacement of
>1.5mm must be managed surgically.
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S. No Characteristics Values
1. Number (n) 178
2. Gender
a) Males 66
b) Females 112
3. Mean age (years) 6.2+2.8
4. Injury mechanism
a) Low E 146
b) High E 32
5. Laterality
a) Left 106
b) | Right 72
6. Jacob classification
a) I 142
b) 11 36
7. Initial lateral displacement (mm) 1.44+1.4
8. Initial AP displacement (mm) 1.04+1.24
9. Initial management
a) Conservative 144
b) Surgical 34
10. Reduction
a) Close 20
b) Open 14
11. Fixation
a) Screw 2
b) Wire 32
12. Initial appointment (days) 9.6+2.1
13. Immobilization (days) 33.2+114
14. Consolidation (days) 43.2£18.5
15. Follow-up (months) 9.24+12.5

Table 1: Demographic and disease data in study subjects

S. No Characteristics Values p-value
1. Surgical follow-up (n)
a) Jacob | 4 <0.001
b) Jacob II 28
2. Radiographic follow-up (months)
a) Jacob | 8 <0.001
b) Jacob II 40
c) Conservative 12 <0.001
d) Surgical 46
3. Immobilization time (days)
a) Jacob | 62 <0.001
b) Jacob II 82
c) Conservative 64 <0.001
d) Surgical 74
4. Consolidation time (days)
a) Jacob | 94 0.11
b) Jacob I1 106
c) Conservative 98 0.55
d) Surgical 108
5. Carrying angle (grades)
a) Jacob | 16 0.04
b) Jacob I1 24
c) Conservative 20 0.23
d) Surgical 22
6. Lateral humeral condylar angle (grade)
a) Jacob | 70 0.06
b) Jacob 11 76
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c) Conservative 68 0.04
d) Surgical 78
Table 2: Parameters related to fracture and its management in study subjects
S. No Parameter Factor p-value
1. Treatment change (n=16/178) | Conservative/surgical 1
Jacob I/II 0.01
Initial AP X-ray 0.04
Initial lateral X-ray 0.03
2. Avascular necrosis (n=2/178) Conservative/surgical 0.08
Jacob I/II 0.14
Initial AP X-ray 0.27
Initial lateral X-ray 0.31
3. Alignment disturbances | Conservative/surgical 0.07
(n=12/178)
Jacob I/II 0.03
Initial AP X-ray 0.04
Initial lateral X-ray 0.01
4. Lateral condyle hypertrophy | Conservative/surgical 0.34
(n=144/178)
Jacob I/II 0.04
Initial AP X-ray 0.01
Initial lateral X-ray 0.02
5. Secondary displacement | Conservative/surgical 0.13
(n=14/178)
Jacob /I 0.32
Initial AP X-ray 0.29
Initial lateral X-ray 0.41
6. Consolidation (n=174/178) Conservative/surgical 0.04
Jacob /I 0.32
Initial AP X-ray 0.07
Initial lateral X-ray 0.01

Table 3: Different variables in study subjects
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