EESEMNFMRERDE (BEIPRBEERFREE)
DIBARIRES

Evaluation of respiratory center function in congenital central hypoventilation syndrome
by monitoring electrical activity of the diaphragm

WRHEE LEFEH ', BA)IIAR?
1 RREFEMAKFRERT Y — LR HEE
2 A R

HRES

FERMEPRMHEIRGAEIREE (CCHS) MORHIZMDIZ(C. BIRRESHEE) (Edi)) EZFU >IN
CCHS DR thixikae 7 sl L. T DRSS EBIRTEd3H 25T Uz, 6 IOBETE. EdiE=FY D
(CRo T, BERIFICEBR(CIRD. NS TIPREES REN L8 U TEMRESEN R C 5 3RIRR
MEIET D, ELVD CCHS DERMSNBIRENIZ, AIRFT(CKD . Edi EZH U >IH CCHS OREAFZIIC
DIINB ENREENT,

A. TARBE®N

FRMPRMHEIRTAEIZEE (CCHS) (FFFIRFARDIERIVAEE (CKD. F(CHIREE (RS EET DK
BTHD. CCHS DEIET(E. EBIRRFICERGZE LS CO2 MAEERDN. TNUCH I DIFIREETE D
FERI|TINEBILET D &V DIFHNHDD. CCHS DIEFEZE(E PHOX2B B FEEDIRH (CKDITHhNS
H'. ERT 150 IFEE & W DSHFINERE TH D T EDBEGEFIRE(SED 2 ODIFEIIMREN R Z8.
SZUTICE#EE T DT MRV, EIRIEESAER(Ed) (FMEIRPIRO SHEFRMERE (CHE D SN B IREEHD
TéD. MIH COyRBE(CH T IIREERIRT B/, Edi TS >T 9 B & THIRFREEEE%R ST
licEd. SEIOMFROEMN(E. Edi EZ4YU>OH CCHS OIFRRigse &M c . CCHS Difig %
BIRTZ3H. ZiRFGIDZETHD.

B. HARSE

RSB TFARE(CKDEEZIN /RSN TS CCHS @ 6 Il (R#nhRIE 4) THD. FIREEZITH
JRVMRRET. Edi ZEEERFD SIEIRIFE TER LTz 30 AEEZSU> T L. SpO, EMFREFT(3H#ER CO, =
B (CAIE Uz, REERF CBBEAREFD Edi 28U, BEIREF DI CO2 IEE R (CxX 9D Edi D EF (AEdi/
ACO,) 7ZiRFF LTz,

C. HARER

FEERF Edi (X 14.0(10.3-21.0) pV T. BEIRES Edi (3 6.7(3.8-8.0) pV EREERF(CLEABRICAT LTL
1. BEBREF(C Edi BMET UEHRZ2 Uz, BEBRIFOAEdi/ACO, (F-0.1 pV/mmHg T. BEBREF(CMA CO,
AERUTE Edi (FEF UM DTz, REPRDOF SpO, (X 91.7%. #FR(F=)CO; (& 51 mmHg THD
Iz

D. BE

SED Edi EZFYUT(CLD T, BEREFIC Edi BMET LRz 2 LI CO REN LRI DN, =N
(CX T DIFIRARET3H D Edi D LR (FHEEZSFTERBMINBLET D, £U\D CCHS (HFRNMERSNBIRS
Nniz. BIERTIE. CCHS (CIIREIRZITUVVRNS Edi EZF YU > D &7V, BEIERF(C Edi METFLIZ. &0

101




SEEBIEREN' DD, UL, IFIREEZITD TV DIHE (FIFIRPXEEEDIEM /Ml (R TH D, IFIRE
H(CLo>TmH CO, REMEMECIRD E AT IR ICRRT 7z, MHIRPRIEEN R < &6 Edi (HMEAEIC
1325, Ffe. WIREEAREMFR CO. BENLERUICKWESH, & CO, MAE(CXT Y DIFIRPAROFEAEE L
Vo ORI, IFIREEZEITORMARET Edi ZEZ9U>J UL THED, MIRPRBEEEZ R CFHEics
TWBEEBZBND, o, NEDKDS(C Edi THIRPARZ A CEHE U AL, CORERXHHIHT
THD.

E. &R

Edi EZFU>T(CLD. CCHS OMIRREEEN M C . FENMBRENBIRSNZ. AARKICK
D, Edi EZA U IONEGCFREZITOROHDORMLEIRD XD, DFED CCHS OREZKTICDIRIND &
NREENZ, SR Edi EZYYS I K> TRIBROEIEER EZEST U TV At TH D,

F. HARRER

1. i@

Yamada Y, Hasegawa H, Henmi N, Tsuruta S, Wasa M, Kihara H, Kodera T, Kouyama T, Kumazawa
K. Evaluation of respiratory center function in congenital central hypoventilation syndrome by
monitoring electrical activity of the diaphragm. Pediatrics International 2020;60:473-4.

102



PEDIATRICS  Ofica souricr <@",
INTERNATIONAL FictiZboses W

Pediatrics International (2020) 0, 1-4

doi: 10.1111/ped.143| Check for

updates

Original Article

Evaluation of respiratory center function in congenital central hypoven-
tilation syndrome by monitoring electrical activity of the diaphragm

Yosuke Yamada, Hisaya Hasegawa, Nobuhide Henmi, Shio Tsuruta, Masanori Wasa, Hirotaka Kihara, Takayuki
Kodera, Toshinari Kouyama and Kensuke Kumazawa

Department of Neonatology, Tokyo Women’s Medical University Medical Center East, Tokyo, Japan

Abstract Background: A definitive diagnosis of congenital central hypoventilation syndrome (CCHS) is made by genetic
testing. However, there are only a few examinations that warrant genetic testing. Electrical activity of the dia-
phragm (Edi) reflects neural respiratory drive from respiratory center to diaphragm. We evaluated the function of
the respiratory center in CCHS by Edi monitoring.

Methods: Monitoring of Edi was performed in six CCHS cases without mechanical ventilation. The monitoring
time was 30 consecutive minutes from wakefulness to sleep. The TcPCO, or EtCO, and SpO, were recorded
simultaneously.

Results: The Edi peak during wakefulness was 14.0 (10.3-21.0) pV and the Edi peak during sleep was 6.7 (3.8—
8.0) uV. The Edi peak during sleep was significantly lower than the Edi peak during wakefulness, and patients were
in a state of hypoventilation. Although TcPCO, or EtCO, increased due to hypoventilation, an increase in the Edi
peak that reflects central respiratory drive was not observed. AEdi/ACO, was —0.06pV/mmHg. Maximum EtCO,
or TcPco, was 51 mmHg, and the average SpO, was 91.5% during monitoring.

Conclusions: We confirmed that Edi monitoring could evaluate the function of the respiratory center and reproduce
the hypoventilation of CCHS. The present study suggested that Edi monitoring is a useful examination in deciding

whether to perform genetic testing or not and it may lead to an early diagnosis of CCHS.

Key words congenital central hypoventilation syndrome, diagnostic method, early diagnosis, electrical activity of diaphragm,

respiratory center function.

Congenital central hypoventilation syndrome (CCHS) is char-
acterised by hypoventilation mainly during sleep due to a
congenital disorder of the respiratory center." The pathology
of CCHS is a disorder of the ventilatory response to hyper-
capnia in the respiratory center. Central respiratory drive, an
increase in the amount of ventilation, is not observed in
spite of hypercarbia. The main treatment in CCHS is appro-
priate mechanical ventilation preventing hypoventilation,
because there is no definitive therapy for the respiratory
center. The incidence rate of CCHS is 1/150 000 and CCHS
is diagnosed by exclusion of infectious, neurologic, meta-
bolic, and respiratory diseases, so we often have difficulty
in making a diagnosis of CCHS. Although a definitive diag-
nosis of CCHS is made by confirming PHOX2B gene muta-
tion, there are not many institutions for genetic testing.”
This situation is also a factor making the diagnosis difficult.
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We need examinations that warrant genetic testing for early
diagnosis.

Electrical activity of the diaphragm (Edi) is a myogenic
potential of the diaphragm. It is measured by a special catheter
that is inserted to the stomach like a nasogastric tube. It is
used as a trigger for respiratory support in “neurally adjusted
ventilatory assist” (NAVA) mode. It is also used for monitor-
ing the respiratory center function, because Edi reflects the
central respiratory drive in the respiratory center.> Maximum
and minimum Edi values during each breath are called Edi
peak and Edi minimum. The Edi peak relates to the volume of
each breath, a tidal volume increases in higher Edi peak.
There are a few reports that mentioned a decrease in Edi dur-
ing sleep, which led to a suspicion of CCHS.*® However, the
reports are just case reports and only refer to the Edi of cases
that were monitored with mechanical ventilation during sleep.
We need to consider that the function of the respiratory center
could be modified with mechanical ventilation and the lack of
central respiratory drive in response to hypercapnia is also an
important finding in CCHS. In this study, we investigated
whether Edi monitoring without mechanical ventilation could
evaluate the function of the respiratory center in CCHS and
reproduce the clinical state of CCHS.
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