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Abstract

Objective: To describe the clinical characteristics of congenital central hypoventilation syndrome
(CCHS) with pulmonary hypertension. Methods: We retrospectively analyzed a patient with CCHS
who presented with pulmonary hypertension and review of the literature. Results: The patient
presented with pulmonary hypertension at the time of first hospitalization, and echocardiogram
revealed enlarged right ventricle and atrium, in spite of activity measures including mechanical
ventilation and supportive treatment, the patient had persistent cyanosis and dyspnea, the patient
proceeded with genetic testing. A genetic research was performed by polymerase chain reaction
for CCHS screening, which showed the mutated allele of PHOX2B gene, confirming the diagnosis.
After non-invasive positive pressure ventilation treatment, the patient thrived with normal
growth and development. Conclusion: The present paper illustrates that the most effective and
common method of treatment for CCHS is non-invasive bi-level positive pressure ventilation.
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HE

HH: REXEREHRERE LS AE(CCHS) IR RERI . SH REITHIAIR. ik athag16T
RBEERLIETT AT ISRk R K CCHS BLB IR RBERL, HEATIORE S S8 B ILBIRA B LAR3)
FKFEAE IR, ARG HRRE TREMEREAERFIER, ZTHHES, RETRERNLH R,
{ELRE LR 18] 9 25 R R FPRGE iR e RRUMLAE A\ B 67T, S0 IRV A AR PR AL R e S R ) | v 22455
RER, BRAMER R AR AR AN AT SRR, TEEIETEREKRN, PHOX2BERFER
7, &6 B JLIRKEIRERRN S RSB R R ET R RESRSGEIE, SXAIEREIAIRGT
J&, BILMSIRKE S TREE, SMTERFEARE, EEREVREE. 4id: CCHSBLETLANK
FIERBESET R EESERE.
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1. 5|18

5 KM PR HX A 8 S, 4% & 11E (Congenital central hypoventilation syndrome, CCHS)/& —Fh 3 L 1) YLt ik
PRI, 120 R I R R I B LIS BRRGS INE 28 I B 3@, M AEREIR N 2 LB A 2, 5l
TR TURE A/ B AR EUMLAE 55, B TG B IE Hol SR V897 120 A ST B —, AR SCHRIE 1) 72 — 51 LU 3l ik
R A RER I R AR B R SR L, AT R AT, 3 — P kI R T $e it Ja R
PEHIX PEAIE LR SR Im R R I 12 W 20T I

2. wmBIHRE

BB, THS K, CXUR K 10 R, XUIREG I AEIERK 5 %, InE 1 R ABi. HBILRFEN
MRS =r=, RAFEr, HAEMTE 4.55 kg, BFZAAME, TCHREMEER . EEYE <O RKA 4
NI AEBCIRIT 10 K, WS E B, ABEER: R 36.1°C, O3 118 /4y, WU 30 Wk/4), I
111/74 mmHg (14.8/9.7 kPa), f&H 10 kg; [ WA A MM BEAEFRFLE 92% /s PHAETE, FEPHIR AT,
WRIR T AR A B RERRG B TE B e S tH L, kUG, BT XA, XCIRIGZKMY, WRES 78 10 RUIIR
BNE—E, PP, R RS s DA X RS, ORFIEIREL, WA, i, %
RS R T S 2, IRBKIX S — OB Tt IEIERE, fildk, AT 4.5 cm, BN T ARfL L,
JERER KNS B8R FAE DU, RAESI TR, XU KM, JRomiE . N BE 2 R s R B i
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2+, JREA 1+ MEHEMRAMEL .48 x 10° /L (B3HVuR 4~10 x 10°/L), ML EA 139 gL (%A
110~170 g/L), ML/ 248 x 10°/L (%5 100~300 x 10°/L), FEki4iH 39.6% (%6 Hl 50%~70%);

C R 3.72 mg/L (Z75 16 H] 0~8 mg/L). APt J5 B &R (R IR) 2~ REE L 2+, JREEE 1+, HEE 1.004,

LA AL 27. /0. JEESE R RO, IHEERENS R, HERUK: @A O EIRA L 30 x 23 mm,
e B B 65%, FEhRKIE /1 75 mmHg (4 2(B). & 2(C))e AFEJE PEER . BRBIACE, HigEom,
WRSEKIR R IE6 YT s 2 IRE A SRS s Z 8 A0 5 TR 3h T 38~88 mmHg Z[A], %43 i)
T 53~169 mmHg [8]. PR3ZHEIEN Q2 R, OILbs) 0.73, BUMSEERE 2 . BRI 2(A)).
NBE 7 /N BB LTI S AR SR SRR & 60%, Tt R e, ORPEE 80 /5, EHRTINELA, Al
MEGAZ [FITE 90%LL b, oA TF 4 100 /53, e B CAAUS SANTEE PRI ERIE R 22 70% 76 4 o AT Bk
S (PRVC ), FHLE QRS 7ROR 100 K/55, FHFE 95%LL b, B FIPRGEER, 58 R
MISEUGHNL. B 5 PR AR B 4 HETE 95% /A4, (HESE A2, H— P wbmd, M
FEARKHTA S 12,301 pg/ml, FEEREAHEG . BERE. MUkt “O” WMEIER: ANCA. HLLBR
Poik. gk, BRSEYWITRE: ME CT 202 34 I Tk A4z, DR, o
T A IR fis /> SRR, HLAE 2 T AT WK o PR AR 75 L sl R A D5 A E 36K, e 2 5 Il 5 B 66%,

PASP 52 mmHg. & JLRE FE )5 HBEbEViiEI7 . MG PRI IE R gL . RAEIRE " R E B 3 K. Bt
3 HJE, BB “mzmg 1A, . FEERY ARG, ABEYH RBUhE, T SRR T AR
16 85% LA, M RESNIE 74 mmHg. AR E 51 mmHg, FHUMGES, WMAMRIRIER, BF
MRS BRSSO 6 /N 5 i) L 8 A R A T TR BRI R H I T ke e, S HLRT B 70%~80%, FRIR |
Mls 3 RIGHEJLRMAE, BRI, WRE 3 K. BEEEIETRRBENZR PHOX2B £ 3 542 T
766~780 fEAEZR G RAS, S EL BNAMRF Y A256-A260 1775 57 H B 5 (p.A256_A260dup), 3L FE H A 20/25
(B 1)e S5 LG RIS R I 45 R 12 A S R I AR PG LR B AE . LRGP A2 5 /L, B
A T HEHRI ToOSUK P IE @S, O FIUR PRIk E 155697, e bV . 45 71 5 FFRAL
BT A BRI OB R S WA AR R, WAk ) RS 36 mmHg, 8 oRCo i H
SOEE (A 3)s HEihEIbE v .

O;.:n ) N'e}jd F}?d Sample: M86-101126KOD_Phox2b_E3FSEQ_R-7F-P180607050A
ZU - - - s - - - 480 - 490
c 6 G C 4 6 ¢C T 6 6 A6 6 ¢c ¢ T 6 6 ¢ T 6 ¢ T 6 6 T G & C
‘ Vel N
1A = 3 7 i P - .
by | RER HE |dis/| BER Wil | AR
A NM5 i P4 PRI/ Y .
=i (GRCh37/hgl9)| A& N WX | A A EUR A / 770 | kIR
Chr4:41747988_| c.766_780 A256 A2 Se R A AR PRI S 4R Bk
PHOX28 NM_003924.3 | €DS3 | x| P20 T s
m743002 | dup |- K A P s e T Bl E TS
1B

Figure 1. (A) Sequencing map of children; (B) Gene test results in children with PHOX2B gene; C.766_780dup
(p-A256_A260dup) heterozygous mutation, the type of mutation is the expansion mutation of alanine repeat sequence coding
for exon PHOX2B, resulting in 20 alanine repeats of PHOX2B amplified to 25 repeats, genotype 20/25

B 1. (A) BIL—RUFE; B) BILEFEKNLERIZTR PHOX2B EE; ¢.766_780dup (p.A256_A260dup)EER,
KL AR K PHOX2B /N EFREAEHRES FIY RRE, SH PHOX2B B 20 MARMESY 53 25 MNEE,
EHEAH 2025
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Figure 2. (A) The chest X-ray cardiogram showed a marked increase with a cardiothoracic ratio of about 0.71, and the tex-
ture of both lungs was increased and blurred; (B) Echocardiogram showed tricuspid regurgitation and estimated pulmonary
artery pressure of 77 mmHg; (C) Four-chamber echocardiographic view of the patient indicates right atrium and right ven-
tricle enlargement

2.(A) BILARB A OREARIER, (LRIEEL) 0.71; WATSERES . &RH#]; (B) A LHERREFEZRBER,
B ENBKE F1 77 mmHg; (C) BILBA LHEMECYIHRRNGBEAEKR

Figure 3. (A) Chest radiographs of children after treatment indicated a cardiothoracic ratio of about 0.55; (B) Echocardio-
gram suggests that pulmonary artery pressure is estimated at 36 mmHg; (C) Four-chamber echocardiographic view of the pa-
tient indicates that the size of the atrioventricular cavity is basically normal and the right ventricular wall is hypertrophic

3.(A) AT ERBIIEEZMARMOIEEL 0.55; (B) BEOHERRENAENIKE S 36 mmHg; (C) BJLEAL
HEMECERRTEEEANERREES, GEEOIEE

3. itig

Je KA AR VAR IE S LR A AE R — D IR 5 e ik BRI ALT, 1200 10 BB EUREE N paired-like
homeobox gene 2B (PHOX2B) [1][2], {2 RET. HASHI. GDNF. EDN3 £3£[X 52435 thn] 3 CCHS Ik
A:[3] CCHS FIARIRALHITT RE A A B TR A0 5 8 SZ 28 B R 1T B, 3 B sl AT 5 850
TR L E AR AEUILAE & — R A AR IR B 25 A E » CCHS U &% T332 LI, b8y )L Bl s ,
BRI R SO BRI B R R A, BRARESESA L, SIS, o, MThEEER . ZmEE
WIRER D [4], BERUEZE, 2ECE)URFHEITEIETI[5] [6] [7]; EAMRIERR /B ) L TE 80K IF
WAIRYT, HAFIEI A s B W s T HAth 7 R 9T I R (8]

CCHS H AR BISWibsfE N [9]: 1) Fp8 A7 78 1) B ARIR 245 38 A 2 K =i R IfLAE (PaCO, > 60
mmHg); 2) FERTE 1 SEN I 3) BRAMaT S0 8 AR I RO s 2 ML ThRE RS 4) oo
JUE S R IR I o TR T 2 BUR LI AR R AN L Y, 35y B8 LM A . FRIRRRRs . I IURE . W0 &
PESE[10] [11] [12]MFR RS VISR S . A B LEHS I AZE 2 KM Ftish ik s e S5 PR R B
FLE 75 0 B B R BRI B Ak 7138 I/ J0 o ik 25/ M S, 2% B8 E AR AL IE Fd <A 2 91 k2 [13] [14].
CCHS LI RIERZAE, W5 iR1E; MG PRIE BRI ™ 5 [ PR X, 5 A1 2 AR A v A
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S RV 4G ILIEE (74 S5 J LR R 451207

CCHS HA MM F iR AN, PHOX2B ERGmEHIEASHANEAREL T, KK—%H 20 4
WNRREEFHARN, RN 20205 HiZFEF RN T SN AR ELY RN RARE X L%
oAy, HAh PR E R R AR B ML R 20/25. 20/26 A1 20/27 [15]; A& JLEE K ALA 20/25
NE WLRAF R 7 —, [H A E PHOX2B 2 K RS N2 CCHS M2 Wikl 2 —[1] [16], K e
PRBEZI I AR R A I o 4 R BRI S 45 A AE T L TR0« IR e RV AR 22 R Gele T (0 Chiari
W5TE) WUEFRA R MRIVURRSESE, IR TR (5 BAH R B RS £ T LAMT 40 %000, (H4k R BURE S L5 B 7R IR
TR U i 8 S BAG T E

CCHS HH Ptk SR RAFTE, MHIWGRRI . B 7R, 30 B @i 2677 3L
RAE, AR ARSI, (BRI R L Lh BB 8 IR SR A
SEDIFIERES LARIXUKFIERESM A EES. ABEIL2E, ERy7shikes kI EB, F
MRS 25 T JCBIRUKFIE @67, 6 AN H JEMshik 1B 2105 (5 3(B)), b5 Z AR IEH K/
(K1 3(C))s B A F 7Ol LLIE R (K 3(A)), AR R4EFRRTE IE VO B, R R AR EUIURE 2538 <A 2
T BARTANNUK T IF R IESIAIT il CCHS LR E I BArFs, SRfizmis &k T )L, BE2
AR /N, IAEZ, BIRREAXTIZR VGRS, 1% K Z AR 1 ) 1E @ <G 7 A,
SEOZREE B HIZR— 212, IRIREE ARG 2 Fpingik B LK B2 L IE R
AT RS, DA LA E, RS

B oW
IR BIRE TR LS R [R5 SO L RIS & 3R A4 A THR 3 E 5 Im R Bk
SE
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