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General movements 

• Human fetus and young infant 
• A repertoire of distinct movement patterns which are carried out 

spontaneously 

• One set of these movement patterns are the so called
General Movements(GMs) 



General movements

• Complex

• Frequent

• Sufficient length

• Changes in the normal quality of GMs are a reliable indicator 
of brain dysfunction 



• Early recognition → intervention and treatment

• A quick, non-invasive, non-intrusive, cost-effective



Sensitivity and Specificity

• Sensitivity: average 94.5% 

• Specificity: age-dependent (spontaneous recovery)
• 3 months postterm : 82-100% 

J, Ped 1997; 130:704-7 1 1., Early Hum Dev, Special Issue 1997.



GM and Brain US

• 3rd month 

• Application of both techniques → increase the possibility of 
right prediction 

Sensitivity Specificity

Assessment of GMs 95 96

Brain US 80 83

J. Ped 1997; 130: 704-7 11, Lancet 1997; 349: 1361-1363.







Early Detection and Diagnosis 
Recommendations From Best Available 
Evidence





Fetal Behavior



Fetal behavior

• Patterned from the beginning : 8 weeks of postmenstrual age

• First movements at 7.5-8 weeks PMA : sideward bending of 
the head 

• Startles and complex general movements(GMs) → Isolated 
limb movements 



PMA 10 weeks

• 3cm sized

• Startles

• General movements (GMs)

• Hiccup : diaphragm→ respiration

• Isolated limb movements

• Isolated head movements

• Jaw opening 



The first occurrence of human embryonic/fetal movement 
patterns during the first trimester.



PMA 12 weeks

• Rich repertoire of sponataneous endogenously generated movements

• Startles

• GMs

• Hiccup

• Breathing movements

• Isolated arm and leg movements

• Side-to-side movements of the head

• Ante- and retroflexion of the head

• Opening and closing of the fingers

• Jaw movements

• Yawning 



PMA 14 weeks 

• Sucking and swallowing 

PMA 20 weeks

• Eye movements → retinal cell diversity 



Fetal eye movement

• 16주 : slow eye movement

• 20주 : rapid eye movement

• 23주 : fetal blinks

• Fetal eye movement : important for amacrine cell 
development → rods, cons 



Fetal limb movement patterns recorded by means of dynamic magnetic resonance 
imaging

Grasping the umbilical 
cord (27wks’ gestation)

Extended index finger 
(27wks’ gestation)

Alternating leg movements 
(19wks’ gestation)

Dev Med Child Neurol. 2021 Oct;63(10):1142-1148



General Movements 



Developmental course of GMs



General movements

• Involve whole body in a variable sequence of arm, leg, neck 
and trunk movements

• Wax and wane in intensity, force, and speed

• Gradual beginning and end

• Rotations along the axis of the limbs 

• Slight changes in the direction of movement 

→ fluent, elegant, and complexity&variability



• Fluency

• Variability : sequencing, speed

• Complexity : spatial variation of movement, 
frequent changes in movement direction

• Unpredictable 

General movements 특징



• Fullterm- first two months postterm

• Small to moderate amplitude and by slow to moderate speed

• Ellipsoid form 

• Rotation of hands : sign of complexity

• Gradual beginning 

General movements

• Writhing movements



General movements

• Flat posture

• Fast, wide movement 

• Larger amplitude

• Lifting of the pelvis

• Trunk movements, shoulder and hips rotate to the trunk 

• Less complex movement (adaptation, not because of brain injury)

• Preterm



Abnormal GMs during prenatal~ first two months postterm age 

• Impairment of nervous system → GMs lose complexity, 
variability 

• Poor repertoire (PR)

• Cramped-synchronised (CS)

• Chaotic (Ch)



Poor repertoire GMs

• Preterm, term, early postterm age

• Sequence of the successive movement components is 
monotonous

• Movements of the different body parts do not occur in the 
complex way

• Predictive value : low

• Normal/Abnormal/Absent fidgety movement 



Cramped-Synchronised GMs

• Preterm age onwards

• Rigid movement, lack the normal smooth and fluent 
character 

• All limb and trunk muscles contract and relax almost 
simultaneously 

• High predictive value of spastic cerebral palsy 



Chaotic GMs

• Movements of all limbs are of large amplitude and occur in a 
chaotic order without any fluency or smoothness

• Abrupt

• Preterm, term, early postterm age

• Rare 

• Often develop cramped-synchronised GMs



Neurons

• Proliferation, migration and programmed cell death

• 출생 후 8배 증가



Early development

structure

function

structure



Activity Dependent

• Variable movements in moderate speed are essential for 
programmed cell death and for synapse elimination

• Reduced activity : delays synapse elimination

• Increased activity : accelerate synapse elimination



PTA 3-4개월

Period of major 
transformations

Visual and auditory orientation, antigravity postures, visual tracking and 
following in different directions of the space, interactive smile, 

vocalization and social interaction, change from writhing to fidgety GMs

ONTOGENETIC ADAPTATION TO THE 
NEW ENVIRONMENT



Developmental course of GMs



Fidgety Movements 

• small movements of moderate speed and variable 
acceleration, of neck, trunk and limbs, in all directions

• continual in the awake infant, except during fussing and 
crying 

• 6 weeks postterm but usually occur around 9 weeks and are 
present until 20 weeks(corrected age for preterm infants)



Fidgety Movements 

• Initially, isolated events (score: + or +/- )

• Gradually increase in frequency (score: ++) 

• And then decrease once again (score: + or +/-) 

• Superimposed on other movements, or other movements 
may occur during the pauses between FMs, or both. 



Fidgety movements judged as abnormal

• Absent (F-) 

• FMs are never observed from 9 to 20 weeks postterm

• Abnormal (AF)

• look like normal FMs but their amplitude, speed and 
jerkiness are moderately or greatly exaggerated. 





Pattern recognition
Gestalt perception

• Inter-scorer agreement : 
93% 

• Kappa = 0.88



When to observe ?

Active sleep (REM) Awake calm

Active awake, some 

crying

Deep sleep 및 crying 

→ 부적절

• Older than 36weeks 
: open eyes, irregular 
respiration, present 
movements, absent crying 
(active wakefulness)

• Younger preterm infants 
: bouts of activity



Video Recording
: Camera position

• Mid-sagitally or laterally from above

• See the infant’s face 



Infant’s position

• Supine position

• Incubator> filmed naked or wearing a nappy only

• Postterm> dressed lightly and comfortably



Duration of the recording 

• Depends on the age of the infant

• Sufficient number of GMs for reliable judgement

• Preterm and term infants: ~ 1 hour

• Older infants: ~10 minutes



What should be avoided? 

• Fussing, crying, drowsiness

• Sucking posture 

• Prolonged hiccuping

• Distracting objects or persons (parents, examiner)
: colourful blanket, mirror

RECORDING



What should be avoided? 

• Tiredness (< 45 min)

• No reference

• Poor visual Gestalt perception

OBSERVER



Selection of GMs

• Replay at high speed 

• Identify 3 sufficiently long examples of GM

• Several recordings of the preterm period 

(abnormal GMs are consistently abnormal over one recording)



Trajectories

• Longitudinal recordings : Repeatedly assessed until 20 weeks

• No snapshot assessment !

• Consistency or inconsistency of normal or abnormal findings

• 2-3 recordings of preterm period

• 1 recording at term or early postterm age

• At least 1 recording between 9-15 weeks postterm : FM (-) →
once more















Summary 

Diagnostic value of GMs

Developmental course of GMs

Pros and Cons 



Developmental 
course of GMs
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