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Introduction: This cross sectional study was done to establish normal values of range of motion (ROM) of
elbow joint. Since normative values for elbow flexion passive range of motion (PROM) and extension
limitation of the elbow joint in neonates are not well-documented in literature, the present study was
undertaken.

Methods: The PROM and extension limitation of elbow joint measured using universal goniometer. It was
based on 160 elbow joints of neonates.

Observations And Results: The mean elbow flexion PROM was 159.3 degrees in neonates. The extension
limitation was 19.2 degrees in neonates. The results of the present study showed that there was no
significant statistical difference of PROM and extension limitation between male and female neonates and
between right and left elbow joints.

Conclusions: The findings of the present study will be helpful to the clinicians, therapists and researchers
as ready references to PROM and extension limitations of elbow joint in infants. Since there was no
statistically significant difference between right and left knee joint, in the presence of a lesion of one elbow
joint, the movement on the healthy side of the joint can be used for routine comparison with the affected
limb. In the presence of bilateral lesion, the present data can be used for comparison. The advantage of
using these data is that, they provide the best available estimates of normal elbow joint PROM and
extension limitation.
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The full-term newborn comes into this world after 38 to 42 weeks of fetal development which has been
influenced primarily by genetic coding and nervous system maturation. The neonate has had minimal
experience with extra uterine environmental factors (such as gravity, sound, and light). These will now begin
to have a potent effect on development.1

The full-term neonate is gravity controlled, with many random extremity movements but little independent
control of any part of the body. Posture is dominated by flexion of the extremities. The elbows, hips, knees,
and ankles have strong flexor tone which causes recoil of the extremities into flexion when passively
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extended.2, 3. Von Hofsten (1990) suggests that the arm movements of a neonate are often coordinated with
visual fixation on a target and thus beginning of eye-hand coordination.4 In neonates elbow, wrist, and
finger movements of flexion and semi extension occurs, but rarely is full elbow extension or full shoulder
external rotation seen.

Limitation of elbow extension is physiologically normal in infants and the term that is often used to describe
this condition is elbow flexion contracture (EFC). However, the term ‘“contracture” usually refers to a
pathological condition, which is not the case in the pediatric population when limitation of elbow extension
is within the normal ranges.5 Early diagnosis of an abnormality would seem to have certain implications on
early treatment. Physical therapists are increasingly being asked to evaluate developing infants.

The measurement of passive joint range of motion in infants and children differ from adult values,6,7,8 and
that specific sequential changes in the range of joint motion occur during the first 15 months of normal
development.7,8

Goniometric measurements of joint range are used clinically with infants to aid in detecting pathological
joint and muscle conditions, to assess and document changes in response to therapeutic regimens, and to
provide useful information about muscle tone and motor development. For example, in assessing newborns,
the popliteal angle and the amount of passive dorsiflexion are both used as indices of gestational age.2, 9,10.
In the pediatric population, the assessment of range of motion (ROM) can contribute to early detection of
hidden pathologies, 11,12,13 therefore the knowledge of normal limits for ROM of the extremities is
important in young subjects. The inter-tester reliability of goniometry was higher for upper extremity
motions than lower extremity(r =.86) The intra-tester reliability for flexion and extension of the elbow joints
was high (r = .91 to .99). Intertester reliability was also high (r = .88 t0 .97)14

Understanding normal motion, strength, and physiologic flexion will assist with the diagnosis of pathology.
The main focus of this study understands the normal examination and values to appreciate an abnormal
finding.

The cross-sectional study was done in the Neonatal unit of Paediatric department and Obstetric department
of Dhiraj General Hospital, Piparia, The project was started with official referral from department of
Paediatrics of DGH.

All neonates were screened by the Paediatrician and subjects were recruited for the study after checking for
selection criteria. The neonates with Small for gestational Age (SGA), Medical illness, Neurological
orthopaedic and genetic disorder were excluded.

Total 146 Full term neonates (Neonates with gestational age >37 weeks) were screened and from that 80
neonates included in this study who met the selection criteria as well as the willingness of parents were
considered.

Prior to the measurement, the infant’s medical records were checked for Apgar scores and Neuro-motor
behaviour assessment to rule out those who have serious complications which are likely to affect the further
development. Infants with similar Apgar scores were included in the study.

The neonate should be in an alert, non crying state, if neonates are crying vigorously the recording will be
difficult and unreliable. For all measurements, infants were placed in a supine position with their heads
maintained in midline to diminish any effects of neonatal neck reflexes, such as the asymmetrical tonic neck
reflex (Fig). As the head position can alter muscle tone; eliciting asymmetrical tonic neck reflex,so that head
turning during the examination is prevented .

The “International SFTR (SFTR: Sagittal, Frontal, Transversal Rotation) Method of Measuring and
Recording Joint Motion” was used for goniometric measurement of the elbow joint.International SFTR
Method of Measuring and Recording Joint Motion 14, 32 refers to the assessment of joint motion byusing a
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standardized approach based on the international neutral zero method and different basic planes designation.
SFTR: S = Sagittal; F = Frontal; T = Transverse; R = Rotation.

A standard plastic goniometer (180°) was used to measure joint range of motion. The elbow range of motion
was measured with the Neonate in supine lying position and the shoulder was stabilized in neutral position
along the side of the body. The axis of the goniometer was placed at the lateral aspect of the elbow. The
stationary arm was aligned parallel to the lateral side of the arm (humerus) and the movable arm was parallel
to the lateral side of the forearm (radial), if needed the arm was placed on a soft roll for proper alignment.
Then the elbow joint gently passively flexed and extended. The angle formed at the elbow was recorded.
Both right and left side of elbow flexion-extension limitation range of motion was tested and recorded with
the same method. The value for right elbow flexion noted as RTFL and for left elbow flexion as LTFL. The
value for right elbow extension limitation noted as RTEXTL and for left elbow extension limitation as
LTEXTL.

Fig.2 Measurement of elbow extension

Each subject was coded and all data were statistically analyzed with the SPSS 20.0 statistical package in a
password protected computer. Mean difference scores and standard Deviation of these scores were
calculated for each variable. The Kolmogorov-smirnov goodness of fit Test was used for normal distribution
of the data. The Pearson’s correlation coefficient was calculated to assess the relationship between Birth
Weight (BW) and Elbow Passive range of motion (Flexion and Extension limitation)

A significant level of p=0.05 was set for all analysis.

The independent t- test was used to find the difference between male and female as well as between right
and left side of the elbow passive range of motion.
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Result was obtained after measurement of 80 full term neonates (160 elbow joint - right and left side).
Total 122 full term neonates were born during the duration of December 2012 and January 2013.
Table 1- The mean and SD of demographic data was mentioned

Variables Mean | SD
Gestational age 37.87 | 1.18
Chronological age 296 | 1.85
Gender

Male 39

Female 41

Mode of delivery

Vaginal 51

LSCS 29 0.33
Birth weight 2.71

Low Birth Weight 24

Normal Birth Weight | 56

APGAR

1% min 7/10

5"min 9/10

Table 2- The Mean and Standard Deviation (SD) of all Elbow ROM

Variable | Minimum | Maximum | Mean SD
RTFL 140 152 147.12 | 3.03
LTFL 140 152 147.22 | 3.14

RTEXTL 14 30 19.5 2.97

LTEXTL 14 30 19.5 2.97

(RTFL-right flexion, LTFL- left flexion, RTEXTL- right extension limitation and LTEXTL- left extension
limitation)
Graph 1 The Mean Score and SD of Elbow joint Range of Motion
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The Kolmogorov- Smirnov Test for normal distribution shows that all the data of EIbow Range of Motion
are fall in normal distribution
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Graph 2 Normal distribution curve and KS test p value
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The significance value of each measurement is listed below the graph (i.e. KS TEST p =)

The independent t-test was used for comparison of elbow flexion and extension limitation in right and left

side of elbow joint.

Table 3 comparison of right and left side of elbow flexion range of motion

MEAN [SD [T -Value | p Value
RIGHT | 147.12 | 3.03
FLEXION [LEFT | 147.22 | 314 | °4 0.83
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Graph 3 Comparisons between Right and Left EIbow Flexi
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It shows that there is no significant difference between flexion of right and left side of elbow joint.

Table 4 Comparison of Right and Left side of Elbow Extension Limitation
Range of Motion

MEAN | SD T-Value | p Value

EXTENSION
RIGHT | 1950 | 2.97
LIMITATION LEFT 1950 | 297 0.00 1.00

Graph 4 Comparisons between Right and Left Elbow Extension Limitation
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It shows that there is no significant difference between extension limitation of right and left side of elbow
joint.

The independent t-test was used to compare the difference between male and female elbow joint range of
motion.

Table 5 Comparison of Right Elbow Flexion between Male and Female

Right Elbow |\ o \N I sp | Tovatue | P
Flexion value
MALE 14713 | 2.78

FEMALE 14712 328 | 009 |010
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Graph 5 Comparisons between Mean Right Elbow Flexion in Male & Female
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This shows that there is no significant difference of right elbow flexion between male and female

Table 6 Comparison of Left EIbow Flexion between Male and Female

Left EIbow Flexion | MEAN | SD | T-Value | p-value
MALE 147.33 | 2.87
FEMALE 147.12 | 3.40 029 0.11

Graph 6 Comparisons between Mean of Left Elbow Flexion in Male & Female
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There is no significant difference of left elbow flexion between male and female.

Table 7 Comparison of Right Elbow Extension Limitation between Male and Female

Right Elbow p-
Extension Limitation | EAN | SD | T-Value | o e
MALE 19.79 3.48
FEMALE 19.21 2.40 0.86 0.12
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Graph 7 Comparisons of Mean of Right Elbow Extension Limitation in Male & Female
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There is no significant difference of right elbow extension limitation between male and female.

Table 8 Comparison of Left EIbow Extension Limitation between Male and Female

LEFT Elbow

Extension Limitation | Ve | SP T-value | p-value
MALE 19.79 3.48

FEMALE 19.21 2.40 0.86 0.12

Graph 8 Comparisons between Mean of Left Elbow Extension in Male & Female
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This test shows that there is no significant difference of left elbow extension limitation between male and
female.

The Pearson’s correlation analysis was used to find any relation between Birth Weight (BW)and Elbow
Joint Range of Motion

Table 9 Pearson’s correlation analysis between Birth Weight and Right and Left Elbow Flexion — Mean,

Standard Deviation, coefficient correlation (r), p value

Variable MEAN | SD | r-value | p-value
BW 2.71 0.33

Right | 147.12 | 3.03 | 0.023 0.83

Left | 147.22 | 3.14 | 0.029 0.80

Elbow Flexion
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Graph 9 Scatter Plot for Correlation between BW and ELBOW FLEXION
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Table 10-Pearson’s correlation analysis between Birth Weight and Right
Limitation — Mean, Standard Deviation, coefficient correlation (r), p value

and Left Elbow Extension

Variable MEAN | SD r-value | p-value
BW 2.71 0.33

Elbow Extension | Right | 19.50 2.97 0.43 0.00
Limitation Left | 19.50 2.97 0.44 0.00

Graph 10- Scatter Plot for Correlation between BW and ELBOW EXTENSION LIMITATION
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Scatter plot for correlation between BW and Right and Left Elbow Extension Limitation — Significant
moderate correlation between BW and Elbow Extension Limitation (right and left)

The goal of this study was to establish normal values of elbow joint motions in neonates that could be
reproduced and used clinically. Joint range limitations at the elbow in newborns have often been referred to
as "contractures” or "deformities,""but the characteristic elbow joint limitations observed in newborns do
not necessarily reflect pathological conditions as these terms imply.

The term "extension limitation™ rather than "flexion contracture” was therefore used in this study to describe
the lack of full passive extension at the elbow in neonates. Values reported as "elbow flexion contracture™ in
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the studies by Harris and colleagues*®and by Hoffer™ represent the same angle as the values reported as
"elbow extension limitation™ in this study.

Hoffer reported elbow flexion contractures ranging from 0 to 30 degrees, but he did not include mean values
in his study,™while the mean of elbow extension limitation reported in the present study is 19.50. Neither
any study had reported the normal elbow flexion values in full term neonate, though it has equal importance
to know in orthopedic disorders like Arthrogryposis multiplex Congenita, and Brachial Plexus injury.

The reliability of goniometric measurements being affected by the testing procedures.*”*® several sources of
error such as incorrect identification of bony landmarks, faulty testing positioning and inaccurate placement
and reading of the goniometer will affect reliability. *’

Results show that there was no difference between Right and Left Elbow joint Rang of Motion (ROM). In
comparison between right and left elbow flexion t value (-0.21) and p=0.84 and In Comparison between
right and left elbow extension limitation t value (0.00) and p=1.00 which indicates that the right and left side
elbow joint ROM is same.

Also there was nodifference observed between Male and Female Elbow joint Range of Motion.In
comparison between male and female right elbow flexion the t value (0.009) and p=0.10, In comparison
between male and female left elbow flexion the t value (0.29) and p=0.11, In Comparison between male and
female right elbow extension limitation the t value (0.86) and p=0.12, and In Comparison between male and
female left elbow extension limitation the t value (0.86) and p=0.12 which proves that the elbow joint ROM
is same in male and female.

Schwarze DJ, Denton JR had also found thatthere were no difference between right and left values of lower
limb joints as well as boys and girls had essentially the same values. Both studies support the result of
present research though it was done on upper limb (elbow) joint.

A significant correlation was found in this study between Birth Weight and elbow joint range of motion.
This correlation indicated that there was more elbow extension limitation in neonates with increased weight
at birth.

The elbow extension limitation at birth was noted as 10 to 30 degree in full term neonate. Results of this
study are consistent with other reports describing elbow extension limitations at birth of0 to 30 degrees.*>**

The 80 full-term neonates were assessed in the study and the passive ranges of motion of elbow joint (elbow
flexion and elbow extension limitation) were assessed. Results revealed mean of elbow flexion was 147.12
and the mean of elbow extension limitations was 19.50. There was no significant difference noted between
right and left side range of motion of elbow joint. Also the male and female had essentially same value. The
birth weight and elbow extension limitation shows significant moderate correlation.
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