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Abstract

Objective: Motor development is at the forefront of evaluation of neurodevelopmental functions in the first 6 months of life. Significant spontaneous movement
patterns of infants are called general movements. General movements are rough and complex movements involving the entire body. Prechtl qualitative assesment
of general movements (GMA) can be performed in the first 20 weeks. It has been reported that GMA can identify motor problems with 98% sensitivity. Our aim
is to investigate the specificity and sensitivity of GMA in our series by comparing the results of GMA and neurological evaluation.

Materials and Methods: Eighty infants who were less than 20 weeks old were included into the study. All infants were assessed with both neurological
evaluation and video recording for the GMA at the Spastic Childrens Foundation of Turkey. As a standard technique; video recording was obtained in the GMA
room of comfortably dressed infants when they were not sleepy or restless in the GMA room for 3-5 minutes in the supine position. The assessments were based
on the corrected age for the preterm infants.

Results: The GMA and neurological evaluation results were found to be incompatible with each other in only 8 of 80 infants. A total of 90 video recordings were
made of the 80 infants. Our study revealed that GMA can identify the motor problems with 95.8% sensitivity and 87.5% specificity.

Conclusion: Our study demonstrates that GHA may be an independent method that can identify motor problems during infancy. This study has an importance
because it is one of the few independent studies that was completed by a differentiated cerebral palsy center, where GMA is applied as a standard method.

Keywords: Prechtl qualitatif assesment of general movements, neurological assessment, sensitivity, specificity, infant

Oz

Amac: Hayatin ilk 6 ayinda nérogelisimsel olarak degerlendirilebilen iglevlerin baginda motor gelisim gelir. Bebeklerin belirgin spontan hareket paternine genel
hareketler denir. Genel hareketler biitiin bedeni iceren kaba ve kompleks hareketlerdir. Ilk 20 haftada uygulanabilen ve bebegin genel hareketlerini degerlendiren
Prechtl kalitatif genel hareket analizinin (GHA) %98 sensitivite ile bebekte motor problemleri yakalayabilecegi bildirilmistir. Amacimiz GHA i¢in video ¢ekimi
uygulanmis olan bebeklerin, GHA degerlendirme sonuglar: ile norolojik degerlendirmelerini kargilastirarak GHA’nin 6zgiilliik ve duyarliliZint kendi olgu
serimizde aragtirmaktir.

Gere¢ ve Yontem: Tiirkiye Spastik Cocuklar Vakfi'nda 20 haftasini doldurmamig GHA i¢in video ¢ekimi yapilmis ve nirolojik olarak degerlendirilmis 80
bebek ¢aligmaya alinmistir. Standart olarak GHA igin rahat giydirilmis uykulu ve huzursuz olmayan bebekler supin pozisyonda 3-5 dakika siire ile GHA odasinda
videoya alinmigtir. Degerlendirmelerde preterm bebeklerin diizeltilmis yaglari esas alinmigtir.

Bulgular: GHA ve nérolojik degerlendirmenin sadece 8 bebekte birbiri ile uyumlu olmadig: bulunmustur. Calismamizda 80 bebege yapilan toplam 90 cekim
ile kendi serimizde GHA’nin motor gelisim problemlerini %95,8 duyatlilik ve %87,5 zgiilliikle ortaya koydugunu gostermektedir.

Sonug: Calisgmamiz GHA’nin standart bir yontem olarak uygulandis, farklilasmig bir serebral palsi merkezi tarafindan yapilmig az sayidaki ¢aligmadan biri
olmasi agisindan 6nem tagimakta ve GHA nin erken bebeklik doneminde motor problemleri ortaya koyabilecek bagimsiz bir yontem olabilecegini gostermektedir.
Anahtar Kelimeler: Prechtl kalitatif genel hareket analizi, norolojik degerlendirme, duyarlilik, dzgiilliik, siit cocugu

Address for Correspondence/Yazisma Adresi: Nihan Hande Akgakaya MD, Spastic Childrens Foundation of Turkey, Istanbul, Turkey
Phone: +90 533 541 36 33 E-mail: nhakcakaya@gmail.com ORCID ID: orcid.org/0000-0001-8414-4017
Received/Gelis Tarihi: 10.04.2018 Accepted/Kabul Tarihi: 24.09.2018

©Copyright 2019 by Turkish Neurological Society
Turkish Journal of Neurology published by Galenos Publishing House.

63


https://orcid.org/0000-0001-8414-4017
https://orcid.org/0000-0002-6970-0959
https://orcid.org/0000-0002-4721-8053
https://orcid.org/0000-0003-3818-0396
https://orcid.org/0000-0002-9349-565X

Turk J Neurol 2019;25:63-70

Introduction

Neurodevelopmental evaluation is performed to determine
whether there is a condition that decelerates, stops or regresses
the development of infants and children due to any etiologic
reason. Many tests have been developed for this purpose. However,
the major limitation of these tests is the limited skills that can
be tested in the newborn period. It has been reported that the
Prechtl Qualitative Assessment of General Movements analysis
(GMA) detects motor problems in the first 5 months of life with a
sensitivity of 98% (1).

In the first 6 months of life, motor development is the leading
skill that can be assessed in neurodevelopmental function. Any
injury affecting the nervous system, such as infection, hypoxia or
bleeding, or any hereditary disease may have an effect on motor
development. The association of injury and hereditary disease
is not uncommon in clinical practice. Regardless of the cause
affecting motor development, early diagnosis, treatment, and
prompt initiation of rehabilitation are important. Infants with
neurodevelopmental risk factors should be monitored with regular
intervals.

GMA, which isan evaluation system based on motor movements,
is defined as a standardized, non-invasive, comfortable, cheap, and
reliable method (1,2). As a standard, GMA is the process of video
recording a comfortably dressed, awake, and soothed infant for 3
to 5 minutes in the supine position (3). Recorded movements are
evaluated according to the age (weeks) of the infant (3). In preterm
babies, these movements should be evaluated by considering
corrected age (3). The corrected age is calculated according to 40
weeks of gestation, but births between 38-42 weeks of gestation
are considered term (4).

Babies have a distinct spontaneous movement pattern called
(GMs) “general movements” (3). GMs are observed in fetuses as
young as 9 weeks postmenstrual age (5). Normal GMs are gross
and complex movements, involving the whole body. It involves
the movements of the arms, legs, neck, and trunk with variable
sequences and these gross movements can last several minutes
or longer. The intensity, force, and speed of normal GMs show
fluctuations (gradual beginning and end). In addition to the
sequences of extension and flexion movements of extremities,
rotations that cause slight changes in the direction of movement
are also observed. These ‘variable movement complexes’ are fluent
and elegant (6). Deterioration, attenuation, chaotic nature or
disappearance and/or longer than normal for age of normal GM
patterns indicate brain dysfunction (3,6,7).

The aim of this study was to retrospectively investigate the
GM results and neurologic evaluations of infants who underwent
video recording for GMA, and to investigate the specificity and
sensitivity of GMA in our case series.

Materials and Methods

Participants

The Spastic Children’s Foundation of Turkey (TSCV) is a
center that accepts patients from throughout Turkey for the
rehabilitation of risky infants, cerebral palsy, and developmental
disorders. Infants who had undergone GMA video recording,
who were <20 weeks of gestation, and had neurologic evaluations
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between March 2016 and March 2018 were included in the study.
The corrected ages of preterm infants were taken as a basis.

GM Video Recording

All video recordings were performed in a standard way with
comfortably dressed, awake, and calm infants in the supine
position while not preventing the observation of the infant’s
movements. The recording room is bright, at room temperature,
and stimulant-free. Recording was performed with the baby alone
and for a minimum of 5 minutes. During the recording, infants
were monitored through an observation window, where they could
not see the person who was making the recording.

GM Analysis

In order to prevent biased GMA interpretation, video
analysis was performed by physiotherapists who did not perform
physiotherapy to the infants and who were certified for the
assessment. The GMA reporting assessment period was not longer
than 45 min at a time and normal GMs according to age were
watched in between the assessment sessions. The definition of
GMs and its variability by months and pathologic conditions are
explained below.

a) Definition of GMs and Pathologic Movement Patterns

The infant’s known prominent spontaneous movement pattern
is called GMs, as we have noted previously (3). GM patterns
are diversified as primary and secondary. In infants without
neurologic dysfunction, the primary GM pattern continues until
about the end of the 8th week postterm, which is then followed
by a secondary pattern. The primary GM pattern is referred to as
‘writhing movements’ (WMs), and the secondary GM pattern is
called ‘fidgety movements’ (FMs) (3).

The curling movements that are observed during term age and
until the end of the 8th week are referred toas WMs. They are defined
as small-to-moderate amplitude, slow-to-moderate speed, and
typically elliptical movements. Fast and large extensor movements
may occasionally break through, particularly in the arms. There
are 3 groups of movement patterns that are considered abnormal
during this period: ‘poor repertoire’, ‘cramped-synchronised’,
and ‘chaotic’ GMs. Poor repertoire describes monotonization
of components of a sequence of successive movements and less
complexity of movements of the different body parts as seen
in normal GMs (8). Synchronised cramps are contraction and
relaxation movements in the limb and trunk muscles, which are
simultaneous, rigid, and lacking fluency (8). Chaotic movements
are movements of all limbs with large amplitude that occur in a
chaotic order without any fluency (9).

At the age of 6 to 9 weeks postterm, the character of GMs is
in a spectrum ranging from WMs to FMs (10). FMs are circular
movements of small amplitude and moderate speed and variable
acceleration of the neck, trunk and limbs in all directions. They
may be concurrent with other gross movements, such as kicking,
and swiping of the arms. As long as the infant does not focus
on something, they are continual in the awake infant. FMs may
continue until up to 15-20 weeks postterm. The absence of FMs
or abnormal FMs is considered as pathologic FMs (3). In absent
FMs, FMs are never observed from ages 6 to 20 weeks postterm. In
abnormal FMs, the amplitude and speed of FMs are moderately or
greatly exaggerated (8).
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Medical Evaluation

A detailed medical history was taken, and physical and
neurologic examination were performed as standard. Corrected
age was calculated using the following formula: corrected age
= postnatal age - (40 - gestational age). The data obtained were
identified according to a holistic approach.

Results

Participants

A total of 80 infants, 39 girls and 41 boys, were evaluated
medically. A total of 90 recordings were made, 59 of these were
aged between 9-20 weeks and 31 were aged less than 8 weeks.
Ten infants were recorded both at the age of less than 8 weeks and
between 9-20 weeks of age.

Neurologic Findings and Diagnoses

The diagnosis and major neurologic findings of 80 infants are
presented in Table 1. The neurologic evaluations of 32 infants
were found to be within normal limits in accordance with their age
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weeks. Thirty-one infants had pyramidal findings. Of these infants
with pyramidal findings, four had only left-sided involvement,
three had involvement in the lower extremities, and the others
had widespread involvement. In 17 infants, the major neurologic
finding was hypotonia.

Regarding the distribution of diagnoses in infants, there were no
medical problems in 27 infants. Four of these infants were admitted
for routine follow-up, and the remaining 23 were referred as risky
infants due to premature birth. The tests could not be completed
in four of the 53 infants with neurologic deficits. All of these four
infants had a history of twin pregnancy and preterm birth.

In the other 49 infants with neurological deficits, 28 were
found to have brain lesions due to premature birth or birth
complications. All of these infants except 2 were born as preterm,
one with a congenital heart anomaly and one with hypoxic ischemic
encephalopathy (HIE) due to sudden death of the mother. The
primary etiologies that caused neurologic deficits in 28 infants
were as follows: periventricular leukomalacia (PVL) (15/28),
hypoxia (12/28), intraventricular hemorrhage (IVH) (4/28), and
lobar hematoma (1/28). Seventeen of the remaining 21 infants were

Table 1. Age range, general movement analysis results, major neurologic finding and diagnosis of infants

Age range* Sex  General movement Major neurologic finding  Diagnosis Note
analysis result
1 <8 weeks 17 Cramped-synchronised Wldesp TS feppriiezl PVL, HIE PN premature R
involvement preeclampsia
2 9-20 weeks M Absent FMs Hypotonia Syndromic DMMD Trlsc?my 2.1 N . .
Consanguineous marriage
13  9-20 weeks F Absent FMs Widespread pyramidal HIE Difficult birth
involvement
Widespread pyramidal . . .
14 9-20 weeks M Absent FMs . Syndromic DMMD No molecular diagnosis
involvement
I5 9-20 weeks M Absent FMs Wldesp g2l oy il PVL, HIE 29 weeks premature birth
involvement
<8 weeks Poor repertoire and
16 and 9-20 F aAbsent FMs Hypotonia Syndromic DMMD  Trisomy 21
weeks
17 9-20 weeks M Absent FMs Wldespread pyramidal PVL, HIE 31 weeks premature birth
involvement
I8 9-20 weeks F Abnormal FMs Pyramidal gnd . Microcephaly AP4M1 gene mutation
extrapyramidal involvement
19  9-20 weeks F Absent FMs Hypotonia Syndromic DMMD  Trisomy 21
110 9-20 weeks Absent FMs Hypotonia Syndromic DMMD 10p deletion
§ . . Epileptic . .
111 9-20 weeks F Absent FMs Hypotonia B No molecular diagnosis
. Hydrocephalus,
112 9-20 weeks M Absent FMs Hypotonia neural tube defect
113 <8 weeks F Poor repertoire Wldesp e el PVL 26 weeks premature birth
involvement
114 9-20 weeks F Normal FMs No pathologic finding Risky infant 29 weeks premature birth
<8 weeks . . .
115 and 9-20 F Foorepenoic and Wldespread pyramidal PVL, HIE 26 weeks premature birth
Absent FMs involvement
weeks
116  9-20 weeks F Normal FMs No pathologic finding Risky infant 27 weeks premature birth
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Table 1. Continued

Age range* Sex

117  9-20 weeks F

118 9-20 weeks F
119 <8 weeks M

120 9-20 weeks M

121  9-20 weeks F
122 9-20 weeks M
123 <8 weeks M
124 <8 weeks M
125 9-20 weeks F
126 <8 weeks F

127  9-20 weeks M

<8 weeks
128 and 9-20 M
weeks

129  9-20 weeks M

130 9-20 weeks F

131 9-20 weeks F

132 9-20 weeks F

133  9-20 weeks M

134 9-20 weeks F

135 9-20 weeks F
136 9-20 weeks M
137 9-20 weeks M
138  9-20 weeks M
139 9-20 weeks M
140  9-20 weeks F

141  9-20 weeks M

142 <8 weeks F

143 <8 weeks F

General movement
analysis result

Absent FMs

Normal FMs
Poor repertoire
Absent FMs

Absent FMs

Absent FMs
Normal WMs
Normal WMs
Absent FMs

Poor repertoire

Absent FMs
Normal WMs and FMs

Normal FMs

Absent FMs

Absent FMs

Normal FMs

Normal FMs

Absent FMs

Normal FMs

Normal FMs
Normal FMs
Absent FMs
Normal FMs

Normal FMs
Normal FMs
Normal WMs

Poor repertoire

Major neurologic finding

Widespread pyramidal
involvement

Pyramidal involvement in
the lower extremity

No pathologic finding
Widespread pyramidal
involvement

Widespread pyramidal
involvement

Hypotonia
No pathologic finding
No pathologic finding
Hypotonia

Widespread pyramidal
involvement

Hypotonia
No pathologic finding

No pathologic finding

Widespread pyramidal
involvement

Widespread pyramidal
involvement

No pathologic finding
No pathologic finding

Pyramidal involvement in
lower extremities

No pathologic finding

No pathologic finding
No pathologic finding
Hypotonia

No pathologic finding

No pathologic finding
No pathologic finding

No pathologic finding

Pyramidal involvement on
the left

Diagnosis

HIE, congenital
heart anomaly

PVL
None
PVL

Syndromic DMMD

Syndromic DMMD
Risky infant
Risky infant
Syndromic DMMD

IVH (grade 4)

Syndromic DMMD
Risky infant

Risky infant

PVL

PVL, HIE

Risky infant
IVH (grade 1)

Hydrocephalus +
shunt

Risky infant

Risky infant
None
Syndromic DMMD

None

IVH (grade 1)
Risky infant

Risky infant

Lobar hematoma
(right parietal)

Note

Truncus arteriosus + aortic
insufficiency + bilateral
peripheral pulmonary
artery stenosis + conduit
failure

28 weeks premature birth
Risky infant, 31 weeks

premature birth

26 weeks premature and
430 gr birth weight

De novo 21q deletion and
14p duplication

No molecular diagnosis
32 weeks premature birth
32 weeks premature birth

2p deletion
29 weeks premature birth

Trisomy 21
28 weeks premature birth

26 weeks premature birth

27 weeks premature birth

28 weeks premature birth

26 weeks premature birth

Risky infant, 28 weeks
premature birth, twin
pregnancy

32 weeks premature birth,
twin pregnancy

32 weeks premature birth,
twin pregnancy

28 weeks premature birth
Routine control

Trisomy 21

Routine control

Risky infant, 30 weeks
premature, twin pregnancy

30 weeks premature, twin
pregnancy

31 weeks premature birth,
twin pregnancy

31 weeks premature birth,
twin pregnancy
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Table 1. Continued

144

145

146
147

148

149

150

151

152
153
154

155

156

157

158

159

160

161

162

163

164

Age range*

<8 weeks
and 9-20
weeks

9-20 weeks
9-20 weeks
<8 weeks
9-20 weeks
<8 weeks
and 9-20
weeks

<8 weeks
<8 weeks
and 9-20
weeks

9-20 weeks

<8 weeks

9-20 weeks

<8 weeks

<8 weeks

<8 weeks

<8 weeks

9-20 weeks

9-20 weeks

9-20 weeks

9-20 weeks

<8 weeks
and 9-20
weeks

<8 weeks
and 9-20
weeks

Sex

General movement
analysis result

Poor repertoire and
Absent FMs

Absent FMs

Absent FMs

Cramped-synchronised

Absent FMs

Poor repertoire and
absent FMs

Poor repertoire

Cramped-synchronised
and absent FMs

Absent FMs
Poor repertoire

Absent FMs

Poor repertoire

Normal WMs

Normal WMs

Poor repertoire

Abnormal FMs

Normal FMs

Normal FMs

Absent FMs

Normal WMs and FMs

Normal WMs and FMs

Major neurologic finding

Widespread pyramidal
involvement

No pathologic finding

Hypotonia
Hypotonia

Widespread pyramidal
involvement

Widespread pyramidal
involvement

Widespread pyramidal
involvement

Widespread pyramidal
involvement

Widespread pyramidal
involvement

Hypotonia (minimal truncal)

Widespread pyramidal
involvement

No pathologic finding

No pathologic finding

Pyramidal involvement in
the left arm

Widespread pyramidal
involvement

No pathologic finding

No pathologic finding

No pathologic finding

Widespread pyramidal
involvement

No pathologic finding

No pathologic finding

Diagnosis

IVH, shunt, HIE

Risky infant

Syndromic DMMD
Syndromic DMMD

IVH (grade 4),
shunt, PVL

IVH (grade 4),
HIE

PVL

HIE

PVL

Syndromic DMMD

IVH (grade 3),
PVL, HIE

IVH (grade 2)

None

IVH (grade 1)

None

Risky infant

Risky infant

Risky infant

Note

34 weeks premature birth,
twin pregnancy

28 weeks premature birth,
twin pregnancy, recording
in the 9th week

Trisomy 21
Trisomy 21

26 weeks premature birth

30 weeks premature birth,
uterus anomaly

26 weeks premature birth

29 weeks premature birth,
placental detachment

27 weeks premature birth,
preeclampsia

Trisomy 21

27 weeks premature birth,
preeclampsia, resuscitation

25 weeks premature birth,
twin pregnancy

Risky infant, 25 weeks
premature birth, twin
pregnancy, Lung bleeding
and PDA surgery

34 weeks premature
birth, twin pregnancy,
examination in progress

34 weeks premature
birth, twin pregnancy,
examination in progress
27 weeks premature
birth, twin pregnancy and
preeclampsia

Routine control

33 weeks premature birth,
twin pregnancy

33 weeks premature
birth, twin pregnancy,
examination in progress

27 weeks premature birth,
twin pregnancy

27 weeks premature birth,
twin pregnancy
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Table 1. Continued

Diagnosis

Risky infant

Risky infant
Risky infant
IVH (grade 1)

Syndromic DMMD

Syndromic DMMD
+ IVH (grade 2)

None
Risky infant

IVH (grade 3),
PVL

IVH (grade 2),
cystic PVL

Risky infant
Syndromic DMMD
HIE

Syndromic DMMD

Risky infant

Note

34 weeks premature
birth, twin pregnancy,
examination in progress

34 weeks premature birth,
twin pregnancy

30 weeks premature birth
due to infection, recording
in the 9th week

Preeclampsia and ITUGR

31 weeks premature
birth due to cervical
insufficiency

Trisomy 21
29 weeks premature birth
Routine control

27 weeks premature birth
due to uterine anomalies

29 weeks premature birth

30 weeks premature birth,
triplet pregnancy

Difficult birth and short-
term respiratory distress

5p deletion
Sudden death of mother
Trisomy 21

Short-term respiratory
distress at birth

Age range* Sex  General movement Major neurologic finding
analysis result
Pyramidal involvement on
165 9-20 weeks F Absent FMs
the left
166 <8 weeks M Normal WMs No pathological finding
167  9-20 weeks F Absent FMs No pathologic finding
168  9-20 weeks M Normal FMs No pathologic finding
169 <8 weeks F Poor repertoire No pathologic finding
170 <8 weeks M Poor repertoire Hypotonia
I71  9-20 weeks F Absent FMs W1despread et
involvement
172 9-20 weeks F Normal FMs No pathologic finding
< e Poor repertoire and
173 and 9-20 M abnormal FMs No pathologic finding
weeks
174  9-20 weeks F Absent FMs Left dc?mm'ant widespread
pyramidal involvement
Dominant pyramidal
175 <8 weeks M Cramped-synchronised  involvement in lower
extremities
176 <8 weeks M Normal WMs No pathologic finding
177 <8 weeks I Poor repertoire Hypotonia
178 9-20 weeks M Absent FMs W1despread pyramidal
involvement
179  9-20 weeks F Absent FMs Hypotonia
<8 weeks
180 and 9-20 M Normal WMs and FMs ~ No pathologic finding
weeks
*Corrected age is calculated in premature births. F: Baby girl, M: Male, WMs: writhing movements, FMs: fidgety movements, PVL: Periventricular leukomalacia, IVH:
Intraventricular hemorrhage, HIE: Hypoxic ischemic encephalopathy, DMMD: Delayed mental and motor development, IUGR: Intrauterine growth retardation

found to have syndromic mental and delayed motor development.
One of the 17 infants had a history of concurrent IVH. The others
had epileptic encephalopathy (n=1), primary microcephaly (n=1),
and hydrocephalus (n=2).

GMs Results in Infants

Regarding a total of 31 recordings in infants less than eight
weeks of age, four infants had cramped-synchronised GMs, 16
had poor repertoire GMs, and 11 had normal WMs. The chaotic
pattern was not observed in any of the infants. A total of 59 GM
analyses were performed in infants aged between 9 and 20 weeks
of age. There were normal FMs in 20 infants and abnormal FMs in
3 infants. Thirty-six infants had no FMs.

Five out of 10 infants who were recorded both at the age of less
than 8 weeks and between 9 and 20 weeks of age had poor repertoire
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GMs in the first evaluation, whereas four infants had absent FMs,
and one infant had abnormal FMs in the second evaluation. One
infant with cramped-synchronised GMs in the first evaluation had
absent FMs in the FMs period. The remaining four infants were
evaluated as having normal WMs and FMs according to their age
weeks.

The GM assessments and neurologic evaluations were not
compatible in 8 infants. Of these 8 infants, three were evaluated
only at the age of less than 8 weeks, four were evaluated only
between 9 and 20 weeks of age, and one was evaluated twice.

Discussion

To date, studies about GMA have been performed on cerebral
palsy (CP), which described motor problems. It has even been
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reported that GMA is a diagnostic tool for CP (7). However, the
fact that the etiology of motor involvement in infants has never
been discussed is causing a limitation. In the literature, GMA is
defined as a method used to make inferences about the presence
of a motor deficit as well as its persistence and degree (11,12). For
example, data that infants with cramped-synchronised GMs in the
WMs period have an increased rate of persistent motor deficits or
CP development compared with those evaluated as poor repertoire
GMs have been included in the literature (12). In our study, our
aim was not to have a neurodevelopmental predictive approach with
GMA or to investigate its relationship with CP. The aim of our
study was to determine the compatibilty and reliability of GMA
results with neurologic evaluations in our own patient group.

In our patient group, 46 (95.8%) of 48 infants whose neurologic
examinations were evaluated as pathological were found to have
pathologic GM assessments. In the remaining two infants whose
neurologic evaluations were incompatible with the GM results,
GM results were evaluated as normal although both infants had
marked tonus increase and pyramidal irritation, one in the lower
extremities and one in the left arm.

Of 8 infants with incompatible neurologic evaluations and GM
results, although the neurologic examinations of the remaining 6
infants were normal, the GM evaluation was pathological. Two
infants had recordings during the WMs period, 3 had recordings
during the FMs period, and one had recordings during both
periods. The two infants in the FMs period were in corrected
postterm 9 weeks in which these movements started. These two
babies could not be recorded again. Twenty-eight (87.5%) of 32
infants who were evaluated as neurologically normal had normal
GMA.

The GMA has the highest neurodevelopmental sensitivity at
the postterm 8-20 weeks period (11). However, it should be kept in
mind that the FMs pattern could be delayed up to 9 weeks and start
to disappear after 15 weeks (3,10). The repetition of recordings of
infants at weeks 8 and 9 may prevent false assessments of GM due
to differences in the transition periods of movement patterns and
may increase its reliability. Our study showed that GMA revealed
motor development problems with 95.8% sensitivity and 87.5%
specificity in a total of 90 recordings in 80 infants.

The FMs period has been shown to be more specific in terms
of motor involvement. In a study evaluating neurologic outcomes
in 130 infants, the FMs period was found to have a sensitivity
of 96% and a specificity of 95% (8). In this respect, when we
look back at our study, 23 of 57 babies evaluated in the FMs
period were evaluated neurologically with normal limits, and
four were pathological with GMA. Two of these four babies
were in the 9th week, the period of movement pattern transition
from WMs to FMs. Thirty-three of 34 infants with a neurologic
deficit were evaluated as pathological with GMA. In our series,
the sensitivity and specificity for the FMs period of 9 weeks and
above were found as 97% and 90.4%, respectively. Therefore, the
qualitative documentation of the assessment of FMs of infants
aged 9 weeks or more is diagnostically more valuable. The medical
evaluation equivalent of GMA is a systematized inspection
method. Therefore, it is not surprising that GMA correlates with
neurologic examinations. The high sensitivity and specificity rates
emphasize the importance of inspection. The examination is only
part of the medical evaluation, and the semiological approach to
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diagnosis should be longitudinal, not cross-sectional, in the period
of infancy where the plasticity is too dense. GMA is much more
valuable in predicting the diagnosis in longitudinal analyses, but it
can never be used as a diagnostic tool alone. Therefore, introducing
a systematized part of the examination as a diagnostic tool (7) is
not semiologically appropriate and may cause medical errors.
This method, depending on the practitioner and as a qualitative
evaluation, can be used as a screening method to determine the
presence of motor problems due to any etiologies.

Despite the neurodevelopmental predictive information about
GMA in the literature (2,7,11,12,13), it is important to note that
the etiology, the nature, and location of the lesion in the CNS
are important while conducting a neurodevelopmental study on
motor involvement. Making a diagnosis of CP in a patient does
not reflect a real medical diagnosis. The etiologies leading to CP
such as placental insufficiency, preeclampsia, HIE, and IVH are
true medical diagnoses. Motor involvement of these diagnoses can
sometimes be predicted depending on the degree of radiologic
involvement, but motor involvement may not always be seen.
Again, from the etiologic point of view, the motor involvement
of different diseases may be similar, while the prognosis and other
accompanying findings (such as epilepsy, hearing loss, intelligence
level) may be very different. No known diagnoses associated
with motor problems of varying degrees according to type such
as metabolic diseases, chromosomal abnormalities, epileptic
encephalopathies and primary microcephaly, may not be predicted
by GMA, cases should not be evaluated with a single perspective
such as motor or neurological. A holistic approach is essential
for the implementation of treatments in which the advantages
of motor and cognitive plasticity can be optimally combined
by combining all of the genetic, environmental, and individual
medical properties.

From the diagnostic point of view of our study, it is seen that,
out of 49 infants with neurodevelopmental problems, 28 had brain
lesions and 21 had disorders primarily related to genetic factors.
Twenty-six of 28 infants were preterm for various reasons. These
results show that genetic factors have an important place in the
etiology of neurodevelopmental problems in early infancy as well as
preterm births. If there is no pregnancy complication in premature
infants with neurodevelopmental problems, intrauterine and
genetic problems in particuler should be considered first, and
these patients should be referred to a medical genetics department.

As it can be understood from the references, this method has
become widespread over the years and the publications in the
scientific literature have been by the same group since 1997. Our
study is important because it is one of the few studies conducted
by a differentiated CP center where GMA is used as a standard
method. It also shows that GMA may be an independent method
for detecting motor problems in early infancy.

Conclusion

It should be noted that GMA is a cross-sectional assessment test
and can only assess for risk of motor development. It can be used
as a method in neurodevelopmental screening of infants because
of its high correlation with neurological examination. It can be
used in combination with other methods in diagnosed infants or in
infants with neurodevelopmental retardation. All infants who are
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at risk should be considered medically for an early diagnosis with
a holistic approach.
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