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Fig. 1 Change of chest CT in nearly same level
A) Initial chest CT (day 86)
B) Just before tracheal intubation (day 134)
C) Large bulla was seen in dependent lung at day 134
D) The 23th day after tracheal intubation (day156)
E) Just before discharge from our PICU (day 204)
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Fig. 2 Progress in intensive care unit until removed arterial line cannula
CPAP : continuous positive airway pressure, NPPV : noninvasive positive pressure ventilation, PCV : pressure control ventilation

A) Preparation of B) Set up of the monitoring system
esophageal balloon catheter using bedside monitor
Bedside
monitor

Three-way 1 7
stopcock |

Balloon

X ’ 1mL syringe |

Esophageal
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Outer cylinder
of 18G infusion
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Connector cable of
Invasive blood pressure
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D Pressure transducer

Fig. 3 Our monitoring system of esophageal pressure measuring
A) Preparation of esophageal balloon catheter
Cut commercially available esophageal balloon catheter at (X) and connect to outer cylinder
of 18G infusion needle
B) Set up of the monitoring system using bedside monitor
Esophageal balloon catheter is connected to pressure transducer

68  May 30, 2017



(AEENED —TemH,0) L7 L7z720, Fisefi
WO G ALEEL W L7z BHORRMENETD
R T CI IR AREMIE L 19cmH,0 TH - 7255 #iit
BRI A W B & ARBENIED - 10cmH,0. 32cmH,0
W EA L7720, Mtz ikied 52 LI L7z, il
WM EIZESWTERET B iz > 774 7 ¥ X3,
SR A A% 0.35mL/emH,0/kg. 5 H BT 045mL/
cmH,0/kg. 8 HH T 050mL/cmH,0/kg ¥ Tt L7z
2 FNULOWFERIRD L o720 LA L, KL61E
& 4 HHT2373U/mL. 11 HH T 1,867U/mL (2%
Tl Miay 7547 v A0+4kdENED Hh
LoD T, B2 PHLIFE 10 HE (Hifw 143)
WCEEYIBM 24T - 720 Z DHIHE T PaCo, i& 93mmHg
A5 69mmHg ~MET L, 3% 16 HH (Hiliy 149) 12
MAEE AT 35 &, BEMRINIITEO— RS
70mL/kg (27 o 72 28 KM E 23cmH,0 (ABEN
J£ —3cmH,0) & A%< (PCV E— K. Fi0, 055, I
W E %% 60 [E1/4. PIP/PEEP 21/7cmH,0) HEHFE=
AR AT 5 N7z, BIARIN A R 5347 S pH 7.45. Pao,
137mmHg. PaCo, 54mmHg & tE % 8 7. fiikk
% H O 16 H H TIX KL-6 3 1,598U/mL (2T
L. #f% 23 HHE &BEER O CT (XHE Rk
INZRIEHEST 722 < IESUIT O3 A, S U OB, i E
EROYFER ROz (Fig.1D - 1E). #E 77 HH (His
210) 12 SIMV €— F, Fi0, 0.3, PIP 15cmH,0. PEEP
4emH,O. F%E PP %5 4 Il /53 (B S0 IRl %5 40 ~
50 [[/43). 7Ly ¥y —H¥R—bF (PS) 9emH,0 DI
W s g TIC ICU 2 BETE 72,

ERAHD F FHRIEAAT DN TW2DS, MERRA X
RBOBVH OOFEERIE, FHEZOMRE, #REFRILE
D720, A 13 H A T o 2 BIE T RAED
FERD DR EIE L BW L7, R 19 A
(H#5589) CEEFBMTEYS- 0251/ PEEP 4cmH,0.
PS 9cmH,0 O EFa% e TS, PRI 45 [|/5CTH
7Bk L7zs ICU BEERIO KL-6 1% 2,150U/mL. B
BEIEHT Tld 690U/mL T - 720

o % =

TA TR ERE A DR U 72 TR 7 W i
ZROABITBNT, ATHRIZEL % S5 7% 505
EOHEITEP CT20Is, BNV EFAL, Kl
JERNE > T T4 T ¥ A%BEITL %5 o Fif i ik

AL Jpn J Respir Care Vol.34 No.1

HEHCTEML, AfFBRREIELZ P TE

— W IZ IR B B 2 ENEHE O H i
. BIEORIE & F D < BEY) RSO E.
-0 AT 2 D FFAll . AN LW 2 & B O [ B D B
I A ) =7 ZOWETH 203V, AIEB]TIFREME
DOWME, I B IR ORENEOWE. B X Ok
EBRWiay 7947 v AORRNFHI 217 2 &
PERTH 72,

T REFAACAERE LR A TIIMIRZE 2D 2 &A%
LN, A DHRBRY ., NEHIFEO T H
Z03% FURHIZIE DA 1372 < AIEB O WA 4
EOBEIIAHTH S, LarLl, EREAICAEET
X, Mo DNA REICHDZ T X TAEL, 20
7eOMBOEAATEI DRTVEZEZLNTWS Y,
AIEGITIZHA M AT O T AW REGDE - 0TI %
D\ BT X B AR OB, #E D g AUl
Rl NI | S Y AR SP N K (W N ) /N
SRR SN RESD B

SETE S 2 L TSRO IELIE & il SUE A
LT o Tz, 72, MEEAEDOEED 1O T
5D KL6 DL LFRD. HFEITANGE % AT
SEZWEMEICELTX. 7T F—E% 30cmH,0 A
WCHIBR L7z & LT IRVIRGEE NI XL o THE L /W
FEME MG E 2 BB L) 228 9, MV EBIFRT
e BRI S N RRIE DL FACK & 2 A b L A DS
MHIE Y DPWESNT WD, AR TIRIFE LI O
FEME (IR T 205, 3RS & 2 2
ZROTVDEZ DD, WHEH &) mORiEz 42T
TBY., MCIERERA FLARDPho T ER
H5ZLHTES, Hili 134 OWEBEMO CT Tl &
MR E % T I HFRD b Izns, BRI AL ERE R
(acute respiratory distress syndrome : ARDS) Tl
B 7 B D H W, R ORAIEIZEHTE D
K& %5 L) Yoshida H DOFERRKEF & BE L T
BDhb L9 GENIC B 5 FilmkEk 5 0%
FECBE L Tid, AR S W 2 8 5 2 &
THEEGEMIZE > TI X D IRENTH 2 WHENE 10 23
IRENTWD, % ARDS % (P/F It <150mmHg
A2 PEEP=5cmH,0) 1k % F8HE -1 48 ¢ D
AR SEAE A3 90 HBRAAFR 2B Lz & v ) fidy 1Y
bH Do AREGITITREMIED LA L% %5 F Tt
KRR L7272, H5-HIHIEFEH16 Hi & w9 &

May 30, 2017 69



Terada Y, et al

WCRATE, ZORICEHEILOY . miEotE. KL-6
DT RO THEY, MifRERLIIE—EDOR R D
Sl EZ B, LIL, MR RS ICX 5/
TMET % E72 L T2 BB IE B ETE v, ik
FORMBEGIZLA2AERITETHEENLETH 5,
AIEBITIIRN AR TR o 7275, KRIERL#Y) 72 PEEP
WCED AL THIPRENZWHT 2 TRIZEETH S
EEZ 5,

AFEG ORI DOFHEIIE, ABENIE DR T
S EALEE W S Grasso 5D HEE?2 MW, &
BENEOHMHEEZFIHS % HETIE. ZOMAREEN
W= DNV — Y BREBIA LT FTAT Y ADEER
ZFRF L, FEYOWEY AT A2V FKAD
FHETIEERENREVEEZ 2N LTH S, LA L,
ZALEE F W72 0BT, Mg T & BEIPRT
DWLHREMIEAEL S WBEMia T34 7> 2D
WREIC—ETHAI LR 2RELTEY., H1HE
EDORRENH D Z L2 ERTHULEND S,

T2 ESHEICL, BEOR S ERTE% 25 ~
27cmH,0 & E z 2348 Zha A4 FIZEHEZ T 72
A T O TIE R Ve MR 351,
i DIRTER & AN — B B 5 BB NIE S
RIELSBEL TW W etEddH %, —, T
DPEIZB T AREF D L 9 IR EBAR VA1,
SOBENIE &R NIE 2SS AR TH —F L il ek
BH Y BRKKENEASEKEHE S L CTW 2R D B
%o

V. #& B

JE RIS D T3 70 WA Gz & SR IS5 ) %
Jiti 55 5 733 2 L 72 S R A AUAS SAE O FLIBAE B % Fe e
L7zo BB 2Mif5E 2B C720ic, BiEZ e L
oS & FEREM AR 2 TR L 720 BRI &
MRS ZATIRED 1 DL LTHHTH L EEZ
%0

ARE L DOYEE I, 36 [ HANFRHR B A 2 (2014 4R
KD B TRERELL,

EFEZ O COL & L THEEDOHNFEZITKE covidien 1 & 1 WF5E
BOHYH ). ZFOMOEZIIIHE SNz COTIZAR V.

70  May 30, 2017

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

2 EZ X
Akoumianaki E, Maggiore SM, Valenza F, et al : The ap-
plication of esophageal pressure measurement in patients
with respiratory failure. Am J Respir Crit Care Med. 2014 ;
189 : 520-31.
Grasso S, Terragni P, Birocco A, et al : ECMO criteria for
influenza A (HIN1) -associated ARDS : role of transpul-
monary pressure. Intensive Care Med. 2012 ; 38 : 395-403.
Chiumello D, Carlesso E, Cadringher P, et al : Lung stress
and strain during mechanical ventilation for acute respira-
tory distress syndrome. Am ] Respir Crit Care Med. 2008 ;
178 : 346-55.
Protti A, Cressoni M, Santini A, et al : Lung stress and
strain during mechanical ventilation : any safe threshold?
Am J Respir Crit Care Med. 2011 ; 183 : 1354-62.
Kilic S, Kose H, Ozturk H : Pulmonary involvement in a
patient with dyskeratosis congenita. Pediatr Int. 2003 ; 45 :
740-2.
Walne AJ, Dokal I : Advances in the understanding of dys-
keratosis congenita. Br J Haematol. 2009 ; 145 : 164-72.
FHzE—  BEENZO < -5 — KL6 oW T. AWk
BLAT. 2014 5 37 : 346-53.
Yoshida T, Uchiyama A, Matsuura N, et al : Spontaneous
breathing during lung-protective ventilation in an experi-
mental acute lung injury model : high transpulmonary
pressure associated with strong spontaneous breathing
effort may worsen lung injury. Crit Care Med. 2012 ; 40 :
1578-85.
Yoshida T, Torsani V, Gomes S, et al : Spontaneous effort
causes occult pendelluft during mechanical ventilation. Am
J Respir Crit Care Med. 2013 ; 188 : 1420-7.
Yoshida T, Uchiyama A, Matsuura N, et al : The compar-
ison of spontaneous breathing and muscle paralysis in two
different severities of experimental lung injury. Crit Care
Med. 2013 ; 41 : 536-45.
Papazian L, Forel JM, Gacouin A, et al : Neuromuscular
blockers in early acute respiratory distress syndrome. N
Engl ] Med. 2010 ; 363 : 1107-16.
Mojoli F, Iotti GA, Torriglia F, et al : In vivo calibration of
esophageal pressure in the mechanically ventilated patient
makes measurements reliable. Crit Care. 2016 ; 20 : 98.
Takeuchi M, Tachibana K : Mechanical ventilation for
ARDS patients—for a better understanding of the 2012
Surviving Sepsis Campaign Guidelines. Cardiovasc Hematol
Disord Drug Targets. 2015 ; 15 : 41-5.



AL Jpn J Respir Care Vol.34 No.1

Lung protective ventilation using esophageal pressure for respiratory failure in an infant with
dyskeratosis congenita

Yuki TERADAY, Muneyuki TAKEUCHI?, Kazuya TACHIBANA?, Yoshiyuki SHIMIZU?, Tomoki NISHIKIDO"

U Department of Anesthesiology, Nara Medical University

2 Department of Intensive Care Medicine, Osaka Medical Center and Research Institute for Maternal and Child
Health

¥ Department of Anesthesiology, Osaka Medical Center and Research Institute for Maternal and Child Health

Y Department of Respiratory and Allergy Medicine, Osaka Medical Center and Research Institute for Maternal
and Child Health

Corresponding author : Yuki TERADA
Department of Anesthesiology, Nara Medical University
840 Shijo-Cho, Kashihara, Nara, 634-8521, Japan

Key words : lung protective strategy, transpulmonary pressure, dyskeratosis congenita

Abstract

A 3-month-old girl was presented with severe respiratory failure. She showed strong inspiratory effort and
developed hypoxia on day 134 after birth, we determined the need for tracheal intubation. Following tracheal
intubation, we started to measure esophageal pressure and to calculate transpulmonary pressure. We permitted
hypercapnia while continuously using a neuromuscular blocker. When we temporarily stopped the neuromus-
cular blocker, she commenced arduous spontaneous breathing and maximum transpulmonary pressure increased,
contraindicating the cessation of the neuromuscular blocker. After tracheostomy, hypercapnia gradually im-
proved. When we withdrew the neuromuscular blocker again, maximum transpulmonary pressure did not in-
crease, indicating that it was now safe not to resume the neuromuscular blocker. She was discharged from the
intensive care unit on day 77 after tracheal intubation under mechanical ventilation. She was finally diagnosed
as dyskeratosis congenital after she discharged from ICU. We found transpulmonary pressure measurement to
be useful for respiratory management in this case.
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