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ABSTRACT

Background: Planter reflex is still an essential part of the neurological examination. The usual
plantar reflex involved bending of the big toe or no response. There is a positive Babinski signal
with corticospinal dysfunction, which involves big toe dorsal flexion and the accompanying fanning
of the other toes. It's one of the infant reflexes that disappers as the infant nervous system grows.
The plantar reaction is primarily extensive in stable, term neonates. Many have researched this
reflex's accuracy but very few studies have analyzed the various techniques of the planting reflex.
Objective: To assess the five different technique of eliciting the plantar reflex in newborn babies.
Materials and Methods: In this cross-sectional study, the eligible healthy newborn will be given
the different methods for the elicitation of the plantar reflex i.e. Oppenheim sign, Gordon sign,
Gonda’s sign, Chaddock sign, and Schaefer sign. During this procedure, we will record
the baseline RR, HR, and SpO2 before, and after the procedure. Three pediatric residents
of the different years will be selected for examining the newborn reflexes throughout the study
period.
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of the plantar reflex in the neonates.

Results: After completion of the study, we will come to know the negative likelihood ratio, negative
predictive value, positive predictive, specificity, positive likelihood ratio, and sensitivity of the
Oppenheim sign, Gordon sign, Gonda'’s sign, Chaddock sign, and Schaefer sign.

Conclusion: The study will probably give us information about the sensitivity and specificity of the
Oppenheim sign, Gordon sign, Gonda’s sign, Chaddock sign, and Schaefer sign for the elicitation

Keywords: Plantar reflex; neonate; babinski reflex.

1. INTRODUCTION

The plantar reflex is a polysynaptic superficial
reflex, intended to withdraw the stimulated part,
i.e., the foot from a potentially risky stimulus. It
was first explained by the neurologist Joseph
Babinski in 1899 in his paper reflexes cutane
plantaire. He mentioned in his paper that
stimulation of plantar inpatient with hemiplegia
and lower limb monoplegia on the healthy side
shows flexion of the toe at the metatarsal bone
and the same stimulus when applied to the
affected side (no voluntary response) it shows
the extension of toes at the metatarsal-
phalangeal joint. That’s why it is incorporated into
regular CNS examination [1-3]. The Babinski
reflex is easy to produce and needs no advanced
equipment. This also involves no active
involvement by patients so that patients who
cannot  participate in  the neurological
examination, even in them we can do these
reflexes [2-5]. The superficial reflexes are mainly
controlled by centers in the spinal segment L4 to
S2 cord segments. This research will determine
the sensitivity of the various techniques used to
generate the reflex of the plantar in a newborn
born.

1.1 Research Question

Do other methods (Gordan’s / Gonda’s ) are as
effective as a standard method for eliciting
Babinski’s response in Neonates?

2. AIM AND OBJECTIVES

Aim: To assess the five different technique of
eliciting the plantar reflex in newborn babies

Objective: To know the related factors affecting
the plantar reflex.

3. MATERIALS AND METHODS
a. Study Setting

This research will take place in Jawaharlal
Medical College & AVBR Hospital, Sawangi,
Wardha, the Department of Neonatology.
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b. Sources of Data

All healthy neonates.

c. Study population

After delivery, clinically stable newborn babies.

Inclusion Criteria: Full-term neonate with

appropriate for gestational age (AGA).
Exclusion Criteria:

Neonates, who will be present with cold
extremities  immediately  before the
measurement

Babies having neonatal meningitis or
cranial hemorrhage, obvious chromosomal
abnormalities, neurological,
cephalhaematoma. caput succedaneum.

d. Study Design

Cross-sectional study.

e. Time Frame / Duration

12 month.

f. Assessments and Examination

A detailed information sheet will be given to the
newborn parents in which the methodology of
plantar reflex will explain in their local language.
Demographic information will be collected for all

neonates (study cases), which include their age,
gender, and weight. All cases of study will

enquire about perinatal history (maternal
diseases, delivery method, APGAR score, history
of cyanoses or seizures) and clinical
examinations (including vital signs,
anthropometric measures, and CNS

examination).

e 3 pediatric residents of the different years
will be selected for examining the newborn

cases throughout the study period and
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intensive training for elicitation of the
plantar reflexes cases will be given by
pediatric neurologist. Cases will be
selected according to the inclusion criteria.
The three observers will document their
clinical examination findings separately.
Which includes all the five methods of
elicitation of the plantar reflex.

The residents will evaluate each child
independently, will be blinded and the
interval between the observer’s
examinations ranged between 2-4hrs.

g. Intervention

e In this study we take the normal term
neonates who are eligible according to the
inclusion criteria,
This is achieved by registering all births co
nsecutively. Elicitation of the plantar reflex

will be done 24 hours after birth. Birth
weights and modes of delivery will be

obtained.
e The GAs will be estimated using the
method of Ballard. A newborn s

considered an AGA if the weight of his
birth is somewhere between 10th and 90th
percentiles.

3.1 Standard Method of Elicitation of
Planter Reflex

In well-lit rooms with monitored, ambient
temperature for all babies will be checked.
the radiant warmers will keep the
temperature at 36,6 °C.

The patient is made to lie down in a supine
position.

Keep knee in flexed position and thigh in
an externally rotated manner.

Fix the ankle joint.

Stroke the lateral aspect of the sole from
the heel towards the great toe.

Stroke slowly, it takes 5 or 6 seconds to
complete the motion.

3.2 Stimulation

o Stimulates primarily the lateral surface of
the sole and the transverse arch up to the
middle metatarsophalangeal joint with a

single movement.

3.3 An Instrument Used for the Elicitation
of Reflex

Use thumbnail in newborn.
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3.4 Normal Plantar Reflex
e Adduction of the toes and plantar flexion of

the foot and toes.

Sometimes there will be flexion of the hip

and knee joint on the stimulated side.

3.5 Babinski’s Reflex-

Usually, in neonate there will be an
extension of the great toe along with other
toes on stimulation, it is also associated
with dorsiflexion of ankle along with flexion
of hip and knee joint this is known as
Babinski’response.

3.6 Other 5 Methods of Elicitation of
Plantar Reflex

Gordon sign (calf-toe sign): Pressure is
applied on the calf muscles or tendons-
Achilles by squeezing/pinching to produce
extensor plantar response.

Gonda’s sign / Allen sign (toe-pull reflexz:
in these distal phalanges of the 2" or 4"
toe is forceful pulled downwards.
Oppenheim  (shin-toe  reflex):  slight
pressure has been applied to the thumb
and index finger on the shin of the tibia
from above downwards. The response
occurs towards the end of the stimulus.
Chaddock sign: Skin around lateral
malleolus is stroked circularly.

Schaefer sign (Achilles- toe reflex): Deep
pressure or squeezing over the tendon-
Achilles tendon produces extensor
response.

f. Statistical Test

Data analysis is done with program STATA 12.
Numerical information is summarized using
standard deviations and means. The input and
review of data are carried out using the program
STATA. The proportions are evaluated using the
chi-square test and the means are compared by
student's t-test. For the determination of the
correlation coefficients between parameters, the
Pearson correlation test is used. The Sensitivity,
Specificity, Positive Predictive Value, Positive
Likelihood Ratio, Negative Likelihood Ratio will
also be determined. The P-value below 0.05 is
regarded as significant. We will use Kappa
statistics  for  obtaining the agreement
between the physical findings of the three
observers.
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3.7 Sample Size Calculation

The sample size is determined by keeping an
indicator of the newborn population 10000,
margin of error of 5%, indicator percentage of
0.50, and confidence interval of 95%, the
calculated sample size: 375.

4. EXPECTED RESULTS

After completion of the study, we will come to
know the negative likelihood ratio, negative
predictive value, positive predictive, specificity,
positive likelihood ratio, and sensitivity of the
Oppenheim sign, Gordon sign, Gonda’s sign,
Chaddock sign, and Schaefer sign. We will
compare the assessment of Babinski’s signs by
different methods. The interobserver agreement
will be done among the three pediatric residents
by using kappa statistics.

5. DISCUSSION

The Plantar reflex is a polysynaptic superficial
reflex, intended to withdraw the stimulated part,
i.e., the foot from a potentially risky stimulus. For
doing Babinski reflex there is no special
equipment needed and it is easy to perform. It
requires patients' active participation, as it is
difficult to perform in uncooperative patients [6-
9]. The superficial reflexes are mainly controlled
by centers in the spinal segment L4 to S2 cord
segments. Extensor plantar response (EPR) has
been found in approximately 5%-11% of a
neurologically normal population. The study was
done by Loo SF et al. [10] stated that it was
easily eligible, with 91.5% having 2 positive
Chaddock responses and 89.4% of them had
least two positive Babinski responses (P <
0.001). Moreover, they also found that the
pathological EPR was quicker to detect on
stimulation, in which 89.1% were able to draw
out when the stimulation reached mid-lateral sole
(P < 0.001). Around 94% of pathological cases
had persistent great toe extension throughout the
process (controls, P < 0.001). The recorded
plantar responses with spinal lesions with
Babinski's is extensor response (94.7% vs.
71.4%, P< 0.05), Chaddock's (89.5% vs. 64.3%,
P<0.05), and Schaef's (26.3% vs.3.6%, P<0.05)
and less likely with dorsiflexion. The researchers
concluded that the plantar reflex pathological
extensor is more replicable, easy to detect, and
extended compared to the physiology of the
extensor reaction.

The study conducted by Kumhar GD et al [11] on
1281 term babies without any neurological
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disease exemplifies the plantar response at
various stages of an infant's life. The plantar
response can be classified by the thumbnail drag
method as a flexor, extender, and equivocal. in
between right and left foot percentage of
extensor, flexor, and equivocal responses was
recorded and compared with the age categories.

Their study observed that the plantar is extensor
mostly in less than 6 months of age.

They also observed that the bilateral
extensor reaction was 79.4%, 67.8%, 32.5%, and
31.1% for the four age groups; the bilateral flexor
reaction of 0.3%, 5.1%, 26.6%, and 39.3%
respectively for the respective age categories.
Asymmetrical response in ceratin age group 20.7
percent, 25.3 percent, 40.3 percent, and 28.7
percent. Lastly, the author noted that normal
plantar reactions are predominantly extensive
during early childhood and the transition to
bending begins at 6 months of age.

The important sign to detect corticospinal tract
function/lesion is by Babinski sign. However, it
has been correlated with low interobserver
agreement rates due to differences in testing and
interpretation. Appasamy PT et al. [12] also
referred to the diagnostic importance of finger
and foot tappings for CST lesions. Appasamy PT
et al. Three participant classes have been
recruited. Group 1 was diagnosed in people with
CST lesions from both clinical and neuroimaging
exams; group 2 was a non-CST neurological
disease, and group 3 was natural. It revealed a
total Babinski sensitivity of 49.6%, and
specificities of 85.8%, while a total finger and foot
sensitivity of 79.5% and specificities were
85.8 % reported.

Also, the interobserver agreement between
medical students and neurologists was greater
as compared to the Babinski sign (Kappa = 0.45)
for finger and foot-tapping (Kappa 0.83).
Finally, they concluded that a successful and
effective clinical trial of corticospinal lesions is
finger and foot tapping. Furthermore, the
reliability and validity of the sign of Babinski are
less than the finger and foot tap test for
diagnosing the manifestations of corticospinal
lesions.

The study done by Rui Araujo et al. [13] on the
utility of the plantar reflex. The various methods
of plantar reflex were analyzed about
intraobserver agreement; sensitivity; positive
predictive value (PPV); and observational bias
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were studied. They reported that for all paired
reflexes the intraobserver and interobserver
agreements were poor. The observer's bias was
not shown. For the Babinski, sensitivity rose to
59.7%, for the Chaddock to 55.3%, and the
Oppenheim to 30%. For the Babinski, PPV was
70.3%, for the Chaddock 66.5%, and the
Oppenheim 61.3%. They found that the
observation agreement on the plantar reflection
was consistently poor.

A number of studies on neonatal health and their
neurodevelopmental aspects were reported [14-
17]. Few of the related studies were reviewed
[18-20].

5.1 Implications

e Plantar reflexis a reliable, sensitive
approach for assessing the functionality of
the nervous systems and lower extremity
motor pathways.

e Interpretation of the plantar response is the
most crucial step in predicting whether the
response is pathological or not.

e Assessment of the Planter Reflex is
important in the routine examination of
newborn infants when  considering,
neonatal developmental or neurological
problems.

6. CONCLUSION

The study will probably give us information about
the sensitivity and specificity of the Oppenheim
sign, Gordon sign, Gonda'’s sign, Chaddock sign,
and Schaefer sign for the elicitation of the plantar
reflex in the neonates.
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