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Abstract Objective  Otolaryngologic or ear, nose, and throat( ENT ) problems are common in children with Down
syndrome. In this retrospective study, we aimed to compare the sleep architecture and principal variables of polysomnography
( PSG ) between children with Down syndrome and other children without sleep-disordered breathing and Down syndrome, and to
determine the characteristics of sleep architecture and principal variables of PSG in children with Down syndrome. Methods  From
2005 to 2007, ten children with Down syndrome were enrolled in Down group( male:7 vs female:3 ). The median patient age were
8 years and 2 months old, with a range of 7 years and 8 months to 9 years and 11 months. With the median age of 8 years and 9
months, fourteen children with vocal nodule and six children with sudden deafness were enrolled in control group from 2004 to
2007. All children underwent overnight PSG monitoring. The children in control group with sleep-disordered breathing and Down
syndrome were excluded. The sleep architecture and obstructive apnea index( OAI ), hypopnea index( HI ), lowest oxygen
saturation ( LSa0, ), arousals index and leg movement index were compared between the Down group and control group. Respiratory
event and OSAHS were diagnosed according to the general criterion ( Draft of guidelines for the diagnosis and treatment of pediatric
sleep apnea hypopnea syndrome ( Urumqi ) published in Chin J Otorhinolaryngol Head Neck Surg in february, 2007 ). An apnea-
hypopnea index greater than Stimes/hr or obstructive apnea index greater than 1 times/hr and lowest oxygen saturation less than
92% were required for defining the presence of OSAHS. Chromosome karyotyping assay was used to dignose the Down syndrome.
Results (DThe two groups were matched for gender, age and body mass index( P >0.05 ), @ When compared with that of
control group, the stage | % ,Stage Il % , Stagelll % and StagelV% of Down group were not significantly different. The rapid eye
movement% ( REM% ) of the Down group was 11.3% while REM% of control group was 20.5% . The decrease of REM% was
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significantly different between the Down group and the control groupl Z = —=2.6,P =0.009 ) . (An increase of OAL, HI and leg
movement index and decrease of Sa0, in Down group were more significant than that in control group( median: 5.6, 3.8, 18.8, 61
versus median: 0.27, 0.63, 7.6, 94 X P <0.05 ) . The median arousals index of the Down group was 13.7 while that of control
group was 6.2, however, the difference of arousals index between the Down group and the control group was not significant( Z = —
0.441, P =0.659 ). @AIl Down syndrome children had respiratory pauses during sleep, 6 of them justfied the diagnosis of
OSAHS. Five of the 6 children were boys. Conclusions Sleep-disordered breathing could be observed in children with Down

syndrome. Baseline PSG was recommended in children with Down syndrome. However, larger and more detailed population studies

were requried to further define an association between OSAHS and Down syndrome( age,sex, etc. ).
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Tab 1 Demographical data of Down and control group

Down( n=10) 8.21) 7% 3 17.08%’
Control( n =20) 8.8 12 8 5.13

Notes:1 )Mann-Whitney U:Z = —0.753,P =0.452;2 ) Fisher's exact
test: P =0.702; 3) Mann-Whitney U: Z = —1.852,P =0.064
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Tab 2 Comparison of the sleep architecture between the

study and control groups

Stage 1 /M 12.3 10.1 -0.49  0.63
(Pys,Pys) (11.6,14.6) (4.3,17.8)
Stage Il /M 31 52 -1.76  0.08
(Pas . Pys) (30,47) (33.6,58.2)
Stage Il/M 9.3 5.9 -1.41 0.16
(Pys,Pys) (4.6,10.1) (4.0,8.1)
Stage IV/M 14 13.3 -0.18  0.86
(Pys,Pys) (4.6,33.2) (10.9,19.6)
REM/M 11.39 20.5 -2.60 0.009
(Pas,Pys) (7.4,20.2) (15.9,24.4)

Note:1 Jus control group
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Tab 3 Comparison of principal variables of polysomno-
graph between the Down and control groups

1.8a0, 0.61 0.94 —2.44  0.02
( min ,max ) (0.50,0.95) (0.90,0.95)

OAL/M 5.6 0.27 —4.42  0.00
(' min ,max ) (2,13.5) (0.11,0.59)

HI/M 3.8 0.63 -3.97  0.00
(' min ,max ) (1.7,16.3) (0.23,1.61)

A/M 13.7 6.2 —0.44  0.66
(' min ,max ) (4.6,23.3) (4.8,27)

LMI/M 18.8 7.6 -2.83  0.005

(9.4,81.6) (6.6,12.4)

( min ,max )

Notes: 1.Sa0, :lowest oxygen saturation; OAI( times * h~' ) :obstructive

apnea index; HI( times * h ™' ) :hypopnea index; Al( times + h ') :
arousals index; LMI( times + h™" ) : leg movement index. 1 ) Z-value

was calculated by comparing control group with normal group
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DERSH
Principal variables of polysomnograph of children
with Down syndrome and OSAHS
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Tab 4

1 0.50 13.5 15.2 23.3 81.6
2 0.55 13.5 16 18.5 80.2
3 0.56 11.5 4.9 14.1 21.8
4 0.62 5.7 4 13.7 19.8
5 0.50 13.4 16.3 16.8 79.2
6 0.60 5.3 3.6 13.5 17.8

Notes:same as tab3

oAy 2 (5 LA IR ST AT 5K 10 0 05 B W 15 7 £ 4
FiF. 6 BIEILE 5 Bl H



<122 -

3 1R
3.1 Down ZEAAENGPRRFAE I PR 32 B RFAE 0 5 BE B RS
PRI A RARS & TG P EE 2 208 . APk
W, Down Zi A BULAEAE SOB 2 T 10 A9 B, Shott 4511
Xt B 28 3 47 3 MR U R R Bk A B B (R 9T S AR Y
Down A AE B LIFAT T REIARDF 5, 45 KW, Down L5 5
MERILFARBOR AT D 45 AT % F N
e R B PO IR B R AR R R R IR A 25T
%o Donnelly 45 {9 RIFE A7 RIRE SIS
3.2 Down ZiA fEHULIEIR Z5 MG HE /5 AW 5% PSC #6:
MZE R LW IR Z5H9 53T, Down £5A SR JLAY REM I
B L 451 5 05t F 24 1 S8 B P < 005 ), TE 4 9 e IR &4 g
JLT Y SR BB 1 4 T TR T, MR 45 40 v 19 A B AH A
AR NREM IR A 395 A= 4 T BRE 55 S W A2 14 7
B9 2T, I REM BRI 5 00 28 R G009 & 5 A% U0 H
3, Down ZEAAEE L REM FEAK 5 % 71K MK 7T REAA 72
—ERFo
3.3 Down ZEAER LIS ERIEIRSHUN R IR
HA 7 TG HIZH 0T, Down 234 AE LIS AEAELL R 523
WA ] LSaO, 500 FRAL I2 3 NI, OAL HI K LMI 4504 R 41
BET . OALHIRIRY 2, @ik 13.5; HL iR &N 1.7,
T3k 16.3, 10 B Down ZEAHEHUILA 6 HliAE] T OSAHS
B WIHRAE , BT Down &3t A5 AL 8 L wh 77 76 4 455 A BIL %€
R P0G A, 32 45 2R 5 SCHlk o BT 0 9 45 SR AL, de
Miguel-Diez 25 BB S04 AHL B /NEE = 1 WA R BF5EXF
SAFENRIRIT WAL AR, 45 K W ,54. 6% 9 Down £5
A S LAFAE MR VR I 10 25 5L 5 Shott 25" AU BFFEHE OAL 13
I > 1K HE 273 BESE TR PCO, >45 mmHg 3% > 10%
FIBFFEI A PCO, > 50 mmHg, K& ( B ) Il 440 A B % T
0.92 7E ] 55 PSC A TEL5H, M 57% 1) Down £i A AER L
AR PSG KT 45 S A BELSE 1 R NI P I T 45 255 45 iE Y
WEHE . AP R YT, Down Z5 A AF B LRI LSa0, 48Xt
MR Wk R, BT, CA S sc e sl SR 0T, Ak
HIMIR S 235 e I T 6 , XoF 2% 2T R AZ BB 1 B3R - s £
FAUTI LB — Ak T A K S A R T O T
5 RO X SR AR, T L L 1 i W I 7 % 3% 51, i
FEREME B LR AR R . AP bR,
Down £ LMI #5040 FREH 235 T8 , AL B0 REAL T e L (EL
F5 FTCGEAT 0 X, AT RERIIF T X G B /0 A5 56 , B AT
HBEUE Down £ A ik SR LA 76 MR IR B2, (FLIE I IRA I
IR F-BEfb ., BFFE M0, Down 545 fiF 8 L 14 W R 0 )% 35
BLOE S BT /N 4R 0 L % B bk L, AR RS A A
OSAHS £ Down ZE{51E 6 Bl JLHr 5 611 55 1, 378 A X
Tk AR K e 1B D, TR WUE 18

Shott 45 VI BF S HE— 4545 H,69% H9 Down £ 43 1iE i
JUR GRAC AR A S8 LA IR 5] R {ELAE 69% AT 54% 1 i1

Chin J Evid Based Pediatr March 2008, Vol 3,No 2 H

JLAT PSG 50 5 ZE A R A I IR R A A 1y BRL R, AT
36% 44 SR PSG 455, EWFIE AR 1, 4 Down ZEAAIE R
JUHA A 58 7o Vg L 5 1P B DI WA B 5 215 T 2 AR %, ELAC B
Xt NI 155 R Py 4 38 5 5 LA 0% 22 [ ) S D Mk e 2, R BUAE
3 ~4 % 1Y) Down ZEAAER L HHLIEAT PSC R dy, AWF5E
WL 10 B ILHATA 2 614 F15F 5K 11 0P8 K 018 8 5
R, H AR OSAHS 12 4 B G I KA1 33X 7 1 1Y
FURARBFESE R B R Down £ 45 A 8L A0S IR 21 1 52 7
55T L 051 P I IR T 25 L 1) R

ARMFTE BIAS JE Z AL TS AR B D, Tovk b AT
AT, INTCEEIM T 45 A OSAHS B Down £i A1k R LHY
PEBRR 2 AU R 2 M BRI 5 PSC RS I 48 B 22 A A
AHIEMEST

ZEXH

[ 1 JFink GB, Madaus WK, Walker GF. A quantitative study of the
face in Downs syndrome. Am J Orthd, 1975,67( 5 ):540-553
[ 2 JAllanson JE, O’ Hara P, Farkas LG, et al. Anthropometric
craniofacial pattern in Down Syndrome. Am J MED Genet,
1993,47(5):748-752
[ 3 IMorales-Angulo C, Gallo-Teran J, Amara N, et al
Otorhinolaryngo logical manifestations in patients with Down
syndrome. Acta Otorrinolaringol Esp,2006 ,57( 6 ):262-265
[ 4 IMitchell RB, Call E, Kelly J, et al. Ear, nose and throat
disorders in children with Down syndrome. Laryngoscope,2003,
113(2):259-263
[s ]Filzgerald DA, Paul A, Richmond C, et al. Severity of
obstructive apnoea in children with Down syndrome who snore.
Arch Dis Child,2007,92( 5 ):423-425
[6 ]Dyken ME, Lin-Dyken DC, Poulton S, et al. Prospective
polysomnographic analysis of obstructive sleep apnea in Down
syndrome. Arch Pediatr Adolesc Med,2003 ,157( 7 ):655-660
[ 7 IDahlqvist A, Rask E, Rosenqvist CJ, et al. Sleep apnea and
Down$ syndrome. Acta Otolaryngol,2003,123( 9 ):1094-1097
[ 8 ISchechter MS. Section on Pediatric Pulmonology, Subcommittee
on Obstructive Sleep Apnea Syndrome. Technical report:
diagnosis and management of childhood obstructive sleep apnea
syndrome. Pediatrics, 2002;109( 4 ):69
[ 9 JEditorial Board of Chinese Joural of Otorhinolaryngology( 14&
F LA L TR G A 2523 ), Chinese Medical Association
Council of Otolaryngology( H1 4 B 2 23 H- B A MR} 2% 43 23 ).
Draft of guidelines for the diagnosis and treatment of pediatric
sleep apnea hypopnea syndrome
( Urumgi ). Chin J Otorhinolaryngol Head Neck Surg( RNz
WA Sk SAMEL ) ,2007,42( 2 ):83-84
[ 10 JRechischaffen A, Kales A. A manual of standardized
terminology, techniques and scoring system for sleep stages of
human subjects. Washington DC: Public Health Service, U. S.

Government Printing Office,1968.1-8



BP cmmir)ings 2008 E3 5@ nme s

[ 11 JEmese, 362 BN, B4 S mIRESHA ST,
RPN Erﬁﬁﬁﬁ 2004.76-96
[ 12 TGO, 32 BT, . 2 MR E e R S e, b

a0 NRAEEE AL, 2004, 142-143

[ 13 ‘Shott SR, Donnelly LF. Cine magnelic resonance imaging:
evaluation of persistent airway obstruction after tonsil and
adenoidectomy in children with Down syndrome. Laryngoscope,
2004 ,114( 10 ):1724-1729

[14 :Donnelly LF, Shott SR, LaRose CR, et al. Causes of persistent
obstructive sleep apnea despite previous tonsillectomy and
adenoidectomy in children with Down syndrome as depicted on
static and dynamic cine MRL. Am ] Roentgenol, 2004, 183
(1):175-181

. 123 -

polygraphic findings in 108 children. Sleep, 2003,15;26( 8 ):
1006-1009

[ 16 IShott SR, Amin R, Chini B, et al. Obstructive sleep apnea:

Should all children with Down syndrome be tested? Arch

Otolaryngol Head Neck Surg, 2006 ,132( 4 ):432-436

[ 17 JGozal D, Daniel JM, Dohanich GP. Behavioral and anatomical

correlates of chronic episodic hypoxia during sleep in the rat. J

Neurosci, 2001 ,21( 7 ) ;24422450

[ 18 JGozal E, Row BW, Schurr A. Developmental differences in

cortical and hippocampal vulnerability to intermittent hypoxia in

the rat. Neurosci Lett,2001,305( 3 ):197-201

CYschi B3 2008-01-10 &8l A 3] : 2008-02-22 )

[ 15 ‘de Miguel-Diez J, Villa-Asensi JR, Alvarez-Sala JL.. Prevalence ( ARGt - BRviAE )

of sleep-disordered breathing in children with Down syndrome:

SNR2E/N LAFFERFARASWESGRERD

F AR R 2 2 I A O 2 T R 53 23 /N J LTI 27 R 0 A 55 Lk 4 /N JUF RIE SR 90 27 A 23 UM T 2008
48 N AIE BT AT ST IR AESC

TIESC A 25 < 4% il JL B AT RIE 2206 A OG O SERIRIIR R PSS A 3505 DA L A AL AT 2 L SE 80 A 2 2 W R YT I TR
SIS . OJLHEFFIGEEA AL RIS W R B 5 QNG 151 AT 48 A9 Flﬂnh‘cm:ifr‘iﬁa‘r'~®‘r§'ﬁﬂ¥ﬁﬂﬁ%ﬁ$ gt
HEALTRIT s @5 FIITHERE G 00 2 IR B RS s @ T B L A 9% AL E T 7 ) 2 R e R RS Rl R R ik i ©
KA LEA AT PR LA BRI R R, 45 G5 R Sy il VA YT AT RIS B IR SR 45 s D HoA R G
R 114 JITJUE 5 5046

TIESCEOR AR ATF R R AITITER S, FE WA B BRI 2 S5 AE 4 3553 500 ~ 800 5% ), word SCR4#5
Ko 3R U T-HEPEEERS , BRAS : erkeganbing. 2008@ yahoo. com. eno 4 fENUF A o A5 H 07 WE g k4% 2. & SCAT
FEA AR AE o PULAEREESIE SO 1 R K 12 50 iy T MR 2 M A T & . 3 45 0 B8 TR b ik (1K R A B C By 8 ) T
B E-mail, DT R JEATICR o ANREAE 0 THEPRS R 20 . LT HUARER 183 5 Wil 4 200032, 52 B K27 JLRHBE Bif%
e oy = £ AR, HBIE 13788960918 % 6503, 2B SCHEASHE H M 2008 427 A 15 H

EoB2E/ILEREEETB2E/N LIS ASIWESGERD

o AT R 2 25 LR AT 12 M 22 B3 25 8 v [ B e AR ST W 25 /N J LI RE I 2 46 b 2% A 278 T 2008 4 5 H 10 ~ 14 HAE
JN A 5 = 4 LR AT RS T A /N JLIRRE A AR 2L o TR [ 9 AN A L R L R S A SR [
HEAT T REPIEE , I ALV AR R USRI DR SC LA IR 24 3, SMG-AE SCER FOE AN

TESC % OMIRERRE B2 < /1N JLIBIRE A Bl 5 1 PRI 72 A I S e 7 R T 100 0 2 S R E R B 5 R
AL R UGS T ) @ fE# A JL I 391 T- B0 @ JL A0 3 ATy 555 A9 WF 98 C AN 22 ZhE . I A h
BHRESRIRIT 5 TP @JLA JIBih HEA S AH R R SR 5 06 PRATF 98 R T B 9 20 SRR 55 ) @ LT 77
EERE SHEEILEE REUI, S BRI TR HEE B 0T 25 90 T A R 2 LR B T 2% 5 A
S5 ) ;@ H bR R YL LB 22 RGBT RIBT IR 5 R Z 01 5%

TESCEER OIS SN L HA R BIFTE RIS . @RAEMNAIF LR, T H . ik 3 000 7L 4
SR 800 T LA I EEAS 163, S 1 word SCRYFTED 4L B A9 7 ik (B R AIES IR A6 U L SO 100 FAA R —
FERE TR o @18 ST 38 3e A W 1 B 27 7 =X 3 R I 2 UAESC 5 ) & R PRI ZEMEAH cxh69 @ 126. com FIE A

AR tangmude@ 126. com ; i 32t WS J=y 43R5 B S BFEE 45, S 27 itk - )R8 ) PN T R KR B RSk LB 2 5 ) R AR E A
RS2 D22 R AT, R B AT 510055, Gie SCE H 39124 2008 43 A 31 H @A RE . @Fi6 0 Wil S0 201,
QOB EHER T HRPIEHFT E0r . @R A KK RHRTE BRILL,020-83865225 ; [ AfH,020-83819335,





