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Diagnostic classification and clinical aspects of floppy infants
in the neonatal and pediatric intensive care units
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Beyong Il Kim, M.D., Yong Seung Hwang, M.D. and Jung-Hwan Choi, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Purpose : The purpose of this study is to make a diagnostic classification and discuss a diagnostic
strategy of floppy infants by investigating clinical, neurological, electrophysiological, and genetic
analysis of infants admitted to intensive care units with the complaint of hypotonia.

Methods : A retrospective study was performed from Jan. 1993 to Dec. 2005 in neonatal and
pediatric intensive care units of Seoul National University Children’s Hospital. Clinical features and

Results : There were 21 cases of floppy infants admitted to intensive care units. Final diagnosis
was classified as centra (7 cases[33.3 percent]), peripheral (11 cases [52.4 percent]), and unspecified
(3 cases [14.3 percent]). Among the central group, three patients were diagnosed as hypoxic ische-
mic encephalopathy, two patients as Prader-Willi syndrome, one patient as chromosomal disorder,
and one patient as transient hypotonia. Among the peripheral group, four patients were diagnosed as
myotubular myopathy, three patients as SMA type 1, two patients as congenital myotonic dystrophy,
one patient as congenital muscular dystrophy, and one as unspecified motor-neuron disease. Motor
power was above grade 3 on average, and deep tendon reflex was brisk in the central group.
Among investigations, electromyography showed 66 percent sensitivity in the peripheral group, and
muscle biopsy was all diagnostic in the peripheral group. Brain image was diagnostic in the central
group, and Prader-Willi FISH or karyotyping was helpful in diagnosis in central group. Morbidity
and mortality was more severe in the peripheral group

Conclusion : Classification of diagnosis by clinical characteristics in this study, and application of
investigations step by step, may provide an effective diagnostic strategy. (Korean J Pediatr 2006;
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tine kinase(CK), WA} ©]’¢ FAHneonatal screening test/
tandem mass, ammonia, lactate/pyruvate), 94>z}
= CT, ¥IMRID), 3}, 2743 HE FHAKnerve conduction study
[NCS1/electromyogram[EMG]), 92 AL Prader-Willi
syndrome FISH, survival motor neuron(SMN) %z} A&
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=

[SMAD, &% 2%, 4443 2ela 44 =% 4 28
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Table 1. Final Diagnosis of Floppy Infants

Diagnosis Number(%)
Central
Hypoxic-ischemic encephalopathy 3
Prader-Willi syndrome 2
Chromosomal disorder 1
Congenital hypotonia with favorable outcome 1
7(33.3)
Peripheral
Spinal muscular atrophy type 1 3
Muscle disorder
Congenital myopathy—-Myotubular myopathy 4
Congenital muscular dystrophy 1
Congenital myotonic dystrophy 2
Unspecified motor-neuron disease 1
11(52.4)
Unspecified
Arthrogryposis multiplex congenital (14.3)
Total 21

Table 2. Characteristics of Each Group

Central Peripheral Unspecified
(n=7) (n=11) (n=3)
Affected family member 0(6) 3(11) 0(3)
history
Perinatal history
Decreased fetal movement 0(1) 3( 5) 0(0)
Polyhydroamnios 0(0) 3( 5) 0(0)
TUGR 4(7) 3(11) 3(3)
Breech 2(4) 20 4) 0(1)
C-section A7) 9(11) 2(3)
Maternal age(yrs) 30.2(6) 31.6(9) 32.3(3)
(SD*458) (SD*45) (SD*45)

Postnatal history
Male/Female ratio 4/3 9/2 2/1

Birth weight(g) 2,334 2,840 2,480
(SD*381.9) (SD*811.5) (SD*170.9)
Gestational age(wks) 39.33 3757 38.28
(SD*1.01) (SD*3.09) (SD=*1.00)
Apgar score at 1 min(1-3) 0@3) 5(9) 0(1)
Apgar score at 5 min(1-6) 0@3) 6( 9 0(1)
Meconium staining 0(7) 2(11) 0(3)
Respiratory distress 3(7) 8(11) 0(3)
Resuscitation 0(7) 8(11) 0(3)

Numbers indicate positive results.

Numbers of parenthesis( ) indicate the number of investigated.
Maternal age, birth weight, and gestational age were describ-
ed by average with standard deviation(SD).
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Table 3. Physical Examination of Each Group

Central  Peripheral  Unspecified
(n=7) (n=11) (n=3)
Microcephaly 0 3 1
Dysmorphic face 3 5 2
High arched palpate 1 5 2
Funnel chest 2 4 0
Cryptoorchidism 2 7 0
Frog leg position 1 7 1
Arthrogryposis 2 5 3
Joint hyperlaxity 1 0 0
Numbers indicate positive results.
Table 4. Neurologic Examination of Each Group
Central Peripheral Unspecified
(n=7) (n=11) (n=3)
Facial involvement 1 0 0
Tongue fasciculation 0 2 0
Muscle power 3.2 2.9 2.0
(SD*0.95) (SD%0.99) (SD%0.89)
DTR negative/weak/brisk 3/1/3 6/5/0 2/1/0

Numbers indicate positive results.
Grading of muscle power was from 0 to 5. Average of muscle
power was described with standard deviation(SD).

Table 6. Hospital Courses of Each Group

Central Peripheral Unspecified
(n=7) (n=11) (n=3)
Admission day after birth 9.6 319 19.0
(SD*5.2) (SD*345) (SD*11.3)
Intubation cases 0 8 3
Intubation duration(days) 0 59.2 62.3
(SD*92.6) (SD*53.9)
Feeding difficulty 3 9 4
Admission duration(days) 154 82.0 69.0
(SD*9.3) (SD*86.8) (SD*51.7)
Mortality cases 0 0 0
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Hypotonia and/or Muscle
weakness in infancy

4

Meurologic examination

| Peripherat? | 0 ¢
a
Serum CK -

Metabolic screening
EMG/NCS

Clinical history Central ? - ‘ Brain image with EEG

PWS methylation analysis
with/without FISH
Karyotyping

4

Adequate gene test if
indicated Abnormal -

(ex. DM1 gene)

Muscle biopsy with enzyme &
immunchistochemical
stainings with adequate gene
test (ex. SMN gene, MTM1
mutation...)

Fig. 1. Summary of diagnostic strategy of floppy infants
suggested by this study. Modification was done from the
article by Chae et alSl)(quotation is approved by authers). Ab-
breviations : EEG, electroencephalography; PWS, Prader-Willi
syndrome; CK, creatine kinase; EMG, electromyogram; NCS,
nerve conduction study; DMI1 gene, dystrophia myotonica 1
gene(myotonic dystrophy gene); SMN gene, survival motor
neuron gene; MTMI1 mutation, myotubular myopathy gene

(myotubularin gene) mutation.
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