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[HE] B# AR ARE R (PEEP) AKSEXT 2 PP 18 Z5 A AF (ARDS ) £ 34 5 1AL 37 R 10045 H
S IIRERSE ., AE R NTREME SRR ik R 2013 4R 1 A 1 HE 10 7 1 HYLWEE AR EREHAE
BEARHMERE R ARDS B35 WEEATR PEEP K-V F I8 1127 B J1 2% il A S d pn i A2 1 s 2R
FHE 51 223541 (CTCD ) A R Mg b 2 bk 0 i 3t 32, I TR <HE 8 (BHD) . £55R LA 35 il ARDS % Ak,
# PEEP /K F-H1(6.4 + 1.0) emH,0(1 emH,0=0.098 kPa) 2= F (14.5 + 2.0) emH,0 J&7 , FR & E A H5 B0 i il s
(mmHg (1 mmHg=0.133 kPa):324.7 + 117.2 k. 173.4 + 95.8,1=5.913, P=0.000); i W JE (PIP) 3B 5 JE
(Pplat) K vt Bk (CVP) 37 B9 2 755 (PIP (emH,0):34.7 £9.1 H 26.1 £7.9, 1=4.222,P=0.000; Pplat
(emH,0):30.5 = 8.4 £ 22.2 £7.1,1=4.465,P=0.000; CVP(mmHg): 12.1 + 3.5 [, 8.8 +2.2,1=4.723,P=0.000];
I m HB .0 2R (UK /min:85.5 + 19.1 Lt 82.7 + 17.3,1=0.643, P=0.523 ) FI°F-2 3 Ik (mmHg: 73.5 +
12.4 It 76.4 = 15.1,1=0.878, P=0.383 ) L K Kk v sl Jik it 35t 3 J32 (e 4 109068 78 B ( Vimax, em/s ) : 91.26 + 17.57
It 96.64 + 18.71,1=1.240,P=0.219; &5k E (Vmin,em/s):31.54 + 7.71 L 33.87 = 8.53,1=1.199, P=0.235;
- P43 (Vmean, em/s) : 51.19 + 12.05 [ 54.27 £ 13.36, t=1.013,P=0.315), AZHIIHA 18 #il£% BHI<1.0,
7 i 1A T 4 RN R A W2 PEEP 341, BHI {E %A R (0.78 £ 0.16 Lk 0.86 £ 0.19, t=1.905, P=
0.061). £5i&  HIFERIT NG IR L RGN EEE ARDS FBE AR Bl A7 AR i i 8 1F S5 TRe TR,
PERE— M HE R 1 PEEP Jf A2 — 40 Ik 4 E shil A5 ohfe.
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[Abstract]  Objective To explore the influence of different positive end—expiratory pressure (PEEP) levels on
cerebral blood flow (CBF) and cerebrovascular autoregulation in patients with acute respiratory distress syndrome
(ARDS). Methods A prospective study was conducted. Moderate or severe ARDS patients admitted to Department of
Critical Care Medicine of Jiangxi Provincial People's Hospital from January 1st, 2013 to October 1st, 2013 were
enrolled. The changes in hemodynamics, respiratory mechanics and gas exchange under different levels of PEEP were
observed. CBF velocity of middle cerebral artery (MCA) was measured using transcranial Doppler (TCD), and
breath—holding index (BHI) was also calculated. Results 35 patients with ARDS were included. The oxygenation index
(0I), peak inspiratory pressure (PIP), plat pressure (Pplat) and central venous pressure (CVP) were markedly
elevated (Ol (mmHg, 1 mmHg=0.133 kPa): 324.7 + 117.2 vs. 173.4 £ 95.8, t=5.913, P=0.000; PIP (emH,0):
34.7£9.1 vs. 26.1 £ 7.9,1=4.222, P=0.000; Pplat (cmH,0): 30.5 + 8.4 vs. 22.2 + 7.1, t=4.465, P=0.000; CVP
(mmHg): 12.1 £3.5 vs. 8.8 £2.2, 1=4.723, P=0.000] when PEEP was increased from (6.4 + 1.0) emH,0 to
(145 +2.0) emH,0 (1 emH,0=0.098 kPa). But no significant difference in the heart rate (beats/min: 85.5 + 19.1 vs.
82.7+17.3, 1=0.643, P=0.523), mean arterial pressure (mmHg: 73.5 + 12.4 vs. 76.4 = 15.1, 1=0.878, P=0.383)
and CBF velocity of MCA [peak systolic flow velocity (Vmax, em/s): 91.26 + 17.57 vs. 96.64 + 18.71, t=1.240, P=
0.219; diastolic flow velocity (Vmin, em/s): 31.54 +7.71 vs. 33.87 +8.53, t=1.199, P=0.235; mean velocity
(Vmean, em/s): 51.19 +12.05 vs. 54.27 +13.36, t=1.013, P=0.315) was found. 18 patients with BHI <0.1 at
baseline demonstrated that cerebral vasomotor reactivity was poor. BHI was slightly decreased with increase in PEEP
(0.78 £0.16 vs. 0.86 +0.19, 1=1.905, P=0.061). Conclusions Some of moderate or severe ARDS patients without
central nervous system disease have independent of preexisting cerebral autoregulation impairment. However,
independent of preexisting cerebral autoregulation may not further be impaired when a high PEEP was chosen.

[Key words] Acute respiratory distress syndrome;  Positive end—expiratory pressure;  Cerebrovascular

autoregulation;  Cerebral blood flow
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SR A 255 F (ARDS ) 42 DU IR 48U Il SiE
TR SR IR vy, KR R R B i I P
IR E AR BRI, R Tk S A Y
B ISR DE FE (PEEP ) RE 8 25 6 il 760 42 5K, 2t ol 3%
ARDS & E A —Fh FJ A, (A& PEEP
AT B2/ i DK (3L, 3980 P P it 25, DT 571 ke
Fi5 PN (TCP) R 14 1 (CPP) B , e A3 1l E
S I LS A LA ) SAE T D RE ) Ao it
2% fiii 22 3% 8 (TCD ) K 1 ARDS 8 2 K i v 3 ik
(MCA ) figi IfiL 37 3 £ (CBFV ), 8 5 A #8 5 (BHI)
A T AR PEEP AT AR afi 7t A i 145 1 sk
WA RZm, AR
1 &ERE5HEZE
11—k RFTREME SN T iE,
201341 H1HZE10 A 1 HAET A NRERE
i B2 25 BHE B i EEE ARDS B2, ARDS 2 W7 &
SRS EAIMARE S, 4R R 45 T S
PIMGE S HEBRARE AR <15 % IR IR B F 2
P P PN o A7 PR A T R R B I 2 A ) 5
AN 7 375 75 22 5 BN KA 5 AR AR 2

BN e e 2 (s e oy ] I BN VU (e LS
R T A s KR P2 E s Rl 2 15
1.2 A9k ABEAREITE SRR W3 b5 (1CU )
P2 MU SR FE oA / FRIRYT , ST TIERR AN
T YR A L AR R IR B S0
1.2 BEFR /RO NIAE 1 ~ 4 mg-kg ' -h! Al
AR 1 ~ 2 mg/h #R KR, f Ramsay PF43i4 2
3~47%1,

1.2.2 MUAGES ik 2E B / 1 (A/C) B R
B, W AEE (V) 8 mlzke, FRAIF A R 30 emHL0
(1emH,0=0.098 kPa) , &35 - W A5 A 50 ik 1l — 48
Atk 5y & (PaCO,) 4E 45 7F 40 ~ 50 mmHg( I mmHg=
0.133 kPa). M AZEHE B (FiO,) Bl a5, DL SE 3L 3))
JiK I 4843 . (Pa0,) >70 mmHg. %125 [E PB840 I
WAL, T fih %, fik 2 AL 2 L/min,

1.2.3  PEEP 3E#f: U ALIBTH PEEP KA 5
RiE , A A ¥E PEEP-FIO, 4 (55 1)1E#¢ PEEP,
PR A B SR A o B B v (ST S i il 422
ik 590 TRIR 4 h S50 1K

®1 %41 PEEP-FIO,

£z i
PEEP(emH,0) 5 5 8 8 10 10 10 12 14 14 14 16 1818 ~24
FiO, 0.30.40.40.50.50.6 0.70.7 0.70.80.90.909 1.0

1 PEEP HFPARIE R, FiO, MW AR ;1 emH,0=0.098 kPa

1.3 WEIFR bR KTk
1.3.1  IMish A0 Fra B A e sh ik
A, E AN MP30 RO L W B WS- 2 5l
Ik (MAP) 03 (HR )48 L3 3h J1 2748 45 -
1.3.2 MU 2 dabn Wi . S8 B R /AR
771 PB840 I W AL W I <1 0 s (PIP) KB F- 65
JE (Pplat) S5 Bt 1 243845 o
1.3.3 SRS HedGbn . H Bk E S A Hh ik
I, o 6 SEE AR 28 B ] GEM 3000 IS5 HH
MZE Pa0,, PaCO, MRSt R, IHITHAS
55 (Pa0,/Fi0,) .
1.3.4  TCD WL J7vk . BE-FRMNFH RN L.
KM GE Vivid 3 #4235 il it W AR4, FH 2 MHz
RS B OOUMEGz ,  HASAUN MCA S
L K CBFV, ic 5% MCA Y48 I (8 7 & (Vmax ) |
FEPIRIAEEE (Vmin) P23 (Vmean ) ; [A] B i
MR e 28 Bz AR RS . DURE AL S 19 PEEP
KPR, #EHIEA 4 ~5 min, 7Eid5% CBFV
J& A B SR SRR B YRR AR | R AL 15
B REF 15 s, IR CBEV, SR 5152 W
W% 3 min, & 3 G BCE{E , #2 Sloan ZE12) )y
%115 BHI,
BHI= [(Vbh—Vr) /Vr) x 100/T

A, Vbh S BEAR T 4 0H , Ve S S #0611
ST, T RS (AR s ) o

FiR i PEEP J5 , 3% Lk 77 i R & MCA
A Vmax. Vmin. Vmean, 1751850 5114 BHIL,
1.4 SGiitegoetr. @i SPSS 15.0 et itk 4k
PEALER EZAS A B ATIEL « bR 22 (x + ) Fom,
K K8 5 A TE 28 3 A s LA A 85 (a4 550
[M( O, QU) ]%é% 9 ﬁ’fﬁﬁ%ﬂ*{ﬁgﬁ;})<o-05 NESH
iR .
2 # R
2.1 A ABEREZR YUK AR5 IR 34T 35 6] ARDS
BN ZE, Horp B 19 6], Lotk 16 45 45k
20~65 %, F1(43.4 £ 11.7)% ;1 EE ARDS 3% 26
i), F B ARDS B35 9 4] 2vkA: 3oy S8 PE(d R
WAF4y 258 T (APACHE 1T )3E43(28 +9)43,
2.2 PEEP XJARIEHANGHLAR ) 24 B 52 (3 2)
A AL PEEP KV PEEP JERIME > 8] 22 %4
Giit2EE L (P=0.000), KE#&E PEEP B30, PIP,
Pplat 28] 4525 (1 P=0.000), PaO,/FiO, Wi$& & T
1 f5Z£ (P=0.000); i A[A PEEP 7K - (1) PaO,.
PaCO, ¥ TCH 1284k (3 P>0.05).
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# 2 A PEEP /KFXT 35 BIARDS S5 R SCHANHUC A HE PR OS2I (R £ 5)

i) 1% (f51]) PEEP(cmH,0) Pa0,(mmHg)  PaCO,(mmHg)  PaOy/FiO,(mmHg) PIP(cmH,0) Pplat(emH,0)
WAL PEEP 35 64+10 88+ 15 455+63 1734+ 95.8 26.1+7.9 222+7.1
W J5 fefd: PEEP 35 145+2.0 93 +21 478 +8.7 3247 £117.2 34.7+9.1 30.5+8.4
IZiN 21.431 1.146 1.267 5913 4222 4.465
P1y 0.000 0.256 0.209 0.000 0.000 0.000

H: PEEP SAIFAKIEH , ARDS R 2 HEITFIRE A L5 B AE , Pa0, Jysh kil 5053, PaCO, S sk il — S kB 53, PaO,/FiO, A A 84K, PIP
AIENEE, Pplat FEETE 1T emH,0=0.098 kPa, 1 mmHg=0.133 kPa

£ 3 A[F PEEP /KX 35 5l ARDS (B35 ML 8l 127 S 28 i 225 M P8 bR A9 5200 (R + )

ingLE] H% ()  HR(IK /min) MAP(mmHg) CVP(mmHg) Vmax(cm/s) Vmin(em/s ) Vmean(cm/s) BHI
LT SEATE PEEP 35 82.7+17.3 76.4 £ 15.1 88+22 96.64 + 18.71 3387 +8.53 54.27 +13.36 0.86+0.19
A4 5 fefd: PEEP 35 85.5+19.1 735+12.4 12.1+3.5 91.26+17.57 31.54+7.71 51.19 = 12.05 0.78 £0.16
tfH 0.643 0.878 4723 1.240 1.199 1.013 1.905
P 0.523 0.383 0.000 0.219 0.235 0.315 0.061

L PEEP UK IETE , ARDS i 2 RN 30 £5AAE , HR .053R , MAP N33 i, CVP g F# kK, Vmax , Vmin, Vmean S K

TSIk D (T SR IR BHI B4 %85 1 mmHg=0.133 kPa

2.3 PEEP XL sh J124F1 CBFV (M (£ 3): 5
Hefilh PEEP W%, Hfd: PEEP Ity HR \MAP %57
YIRGE T 2F 5 X, oL kR (CVP) B T
(t=4.723,P=0.000) ., fiiFF PEEP ¥ /ill, Vmax, Vmin,
Vmean 334 PEEP B4 i FRE, H2E 5357045001
2278 (¥ P>0.05), YA R PEEP /K- X} ARDS
HF MCA 1y CBFV JCH] 520,

2.4 PEEP XJ BHI (5200 (£ 3):35 il & A 18
B 8 FLhl PEEP 7K1 BHI (B < 1.0, £ 7 i il &
EraR I iVE R AR, BEZE PEEP AYBE N, 35 il ARDS
SR BHI (B EREE AT B B R, A 25 g it X
(t=1.905,P=0.061),

3 it .

ARDS J& 1CU PN 8 35 A A A DL, e
SRR A R 42 K H A 201k P W 25 B AE (SARS)
HINT Fl H7N9 & it /B iid 7, ARDS B2 S EUR
FACT- R E B 7 S BEE 241 PEEP REFA
REEATI PR 4300, Bl R B A 2, H PEEP AT FH&
FEE IR ASC AR Iy PR R ARG PN P k2 M e ok It [ 37
S8 oA 0 JAE S, DA T P R PN e S i T B ¢
A AT HERZ 0 i L7 AU A ShfE Sy Diag s 2,

i 100457 1 S0 98 45 Dy B ) A 3 E P T sl ik i
JE B CPP 7E— 5 3t [l N & A2 i 722 ISP ATS e DR 45 i 358
ML B 1A ARG, J&— P By 2k &P i i 45
P I ZECRAPRILR] 224 i 4 SF-1 ALBK 71 32 AN [)
M7 1855 BE R 5% PaCO, 7K B 5200 2250 TCD BB 27
PPN 4R K R A IR T O, ARSI 5 R K sl ik
MR, 2 A B A0 45 F R T 51 S )
Fii L3 A8 Ak, 1A BHT, FH 140 7 g 1L 38 s g v, F
A5 I 148 B shyE 55 T EE ), Vernieri 25 BVAN 2 B

AR e BR, BHI > 1.0 156 BH 15 1185 &7 46 52y M R
U, A BHI T RS2 80080 ks 75 2B T A A e o, =
{2 FE L) T PR

AWFFE B ,35 i ARDS B hAy 18 1] K
BHI {H < 1.0, $& 7 fii 1 5 &7 4 B o7 1 R A%, A7 78 ki
M4 A B RESZ 45 . Schramm 25 558 1 W -F
P19 B P8 B (MX) & 90, 55% 1) ARDS B % MX >
0.3, A 7ERK N4 A sh A1 D RE T B, S AIF 98 1Y 45
WAL, ARDS B3 UK INAT A shiE 15 Dhig %
(4 SR B R N A (R R FRATTZE I R T A, B
X FARAIMANBNG ARDS B3, A E
DN £ 5 A i 0787 1 Bl T T Rg, SR A
oG 1075 F shiE 5 DI, B 20K CPP (R ER7E—E
BB PN, DAk B R0 8 R AE M AN B

Caricato 55 P5H 1E X 21 2 3Z HUAGE P
SRR AIG AEE &L, ¥ PEEP 7KF-(H 0 34 fin £
12 emH,0, AR CBFV, (HARFE BoR , % T
FEARTELEMN B ARDS B, ¥ PEEP /KFh
(6.4+1.0) emH,0 3% (14.5 £ 2.0) emH,0,CBFV 3f:
AN P —E e 78, BHI BIA R, (H22 5950
goiteEm X, RIS X PG A shETy Ui
IEHFESEZ WA ARDS B35, H— S HIXT e
PEEP Jf AN St — 040 35 i 1l 487 1 shii 15 D

g ERTR, A RS IR A R SN
R E R ARDS B, ARE AR WG F 5l
P DIRE T B e — AR R 9 PEEP, 7] B
AN —AE BB A shETIRE. IR T
VE AR N A A ShE 1 DI REAZ 11 ARDS &
B IV I DAL LR KT, DAk B & A 4k
RAEMGER L A ARG R D



FPE G FR AR S 2014 4E 5 45 26 55 5 ] Chin Crit Care Med, May 2014, Vol.26,No.5 .

338 -

KT ARDS [ BRI [ Sk 1 D RE T R
AR AR, b5 22 A REEA TR AR ST
HAESE

S 30k

[1]

(2]

[10]

[11]
[12]

[13]

AR A B gy AEIN R / SR 0 2R AR
ZWIRNAIT R (2006) [)]. 1 fa H0 SR EE “% |, 2006, 18
(12):706-710.
Pelosi P,Rocco PR,de Abreu MG. Use of computed tomography
scanning to guide lung recruitment and adjust positive—end
expiratory pressure [ J]. Curr Opin Crit Care,2011,17(3):268—
274.
Lu Q, Vieira SR, Richecoeur ], et al. A simple automated method for
measuring pressure—volume curves during mechanical ventilation
[J]. Am J Respir Crit Care Med, 1999,159(1):275-282.
Reinhard M, Neunhoeffer F,Gerds TA et al. Secondary decline of
cerebral autoregulation is associated with worse outcome after
intracerebral hemorrhage [T]. Intensive Care Med,2010,36(2):
264-271.
Schramm P,Klein KU, Pape M, et al. Serial measurement of static
and dynamic cerebrovascular autoregulation after brain injury [J].
J Neurosurg Anesthesiol ,2011,23(1):41-44.
ARDS Definition Task Force. Acute respiratory distress syndrome:
the Berlin Definition [ ] ]. JAMA,2012,307(23):2526-2533.
W%. ARDS W FMARERIOMES B X [J]. EeSE-E,
2012,33(9):10-11.
Lim SC, Adams AB, Simonson DA, et al. Intercomparison of
recruitment maneuver efficacy in three models of acute lung
injury [J ]. Crit Care Med,2004,32(12):2371-2377.
ARPEEE SRS, AN A SR SR X S IR A £ A R AR
SR TS ] TP EBRIZS S, 2005,7(9) : 1189-1191.
Sloan MA, Alexandrov AV, Tegeler CH, et al. Assessment :
transcranial Doppler ultrasonography: report of the therapeutics and
technology assessment subcommittee of the american academy of
neurology[]}. Neurology,2004,62(9):1468—1481.
VPIESE , XA IS . I8 H b 1 ae I 280 ], e
MhiZehRHRE,2010,26(8) : 756-758.
W, BT I R R I S AL .
Rz R4, 2007,40(6) : 380-382.
Imai Y, Kuba K, Penninger JM. Lessons from SARS: a new
potential therapy for acute respiratory distress syndrome (ARDS)
with angiotensin converting enzyme 2 (ACE2) [J]. Masui,
2008,57(3): 302-310.
Perez—Padilla R,de la Rosa—Zamboni D,Ponce de Leon S,et al.
Pneumonia and respiratory failure from swine—origin influenza A
(HINI) in Mexico [J]. N Engl J Med,2009,361(7): 680-689.
UL RS SR PRZE , A5, T HINT 7 8% A T A s PR A A
RSfe B R AT ], rh Evh v PR 25 5 2ok, 2011,18(5):
142-145.
Jaber S, Conseil M, Coisel Y, et al. ARDS and influenza A
(HIN1): patients' characteristics and management in intensive
care unit. A literature review [J]. Ann Fr Anesth Reanim,
2010,29(2): 117-125.
Gao R,Cao B,Hu Y,et al. Human infection with a novel
avian— origin influenza A (H7N9) virus [J]. N Engl J Med,
2013,368(20):1888-1897.
ESHEE  VFEL I AR, S5 I AOR IE RO A I 1 25 5 A
IS sk A ARG 2 B RIFSE LD . v B e g S 2

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

2004, 16(7):399-402.

Chiumello D. Bedside ulirasound assessment of positive end
expiratory pressure—induced lung recruitment [J]. Am J Respir Crit
Care Med,2012,185(4):457,458.

Talmor D, Sarge T, Malhotra A, et al. Mechanical ventilation guided
by esophageal pressure in acute lung injury [J]. N Engl ] Med,
2008,359(20):2095-2104.

Dellamonica J, Lerolle N, Sargentini C, et al. PEEP-induced
changes in lung volume in acute respiratory distress syndrome. Two
methods to estimate alveolar recruitment [J . Intensive Care Med
2011,37(10):1595-1604.

A, ST AT S AR SR TE K P il 52 5K
MR R s T2 s [ ] b A e SRR
2008,20(10):588-591.

Sorrentino E, Budohoski KP, Kasprowicz M,
thresholds  for
autoregulation in traumatic brain injury
2011,14(2):188-193.

AT, B H- BRGSO 25 1 BRI
F4 g LS T oA R P R i A QR ) [0 ], b v g
BE45 G a Bk, 2013,20(1):9-12.

L, TKTR. VRO 220 Mo 00 R i 1475 A6, I 3 P s AR
WRFEL) . Rz SRR, 2007,23(7):486-489.

3B ML H S DI RE R SRR () ] BT B AR B
2011,34(2): 136-138.

Kodaka R, Itagaki Y, Matsumoto M, et al. A transcranial doppler

et al. Critical
indices of cerebral

[J]. Neurocrit Care,

transcranial ~ Doppler

ultrasonography  study of cerebrovascular CO, reactivity in
mitochondrial encephalomyopathy [J]. Stroke, 1996, 27 (8):
1350-1353.
Lavi S, Egbarya R, Lavi R,et al. Role of nitric oxide in the
regulation of cerebral blood flow in humans: chemoregulation versus
mechanoregulation [J]. Circulation, 2003,107(14):1901-1905.
Markus HS,Harrison MJ. Estimation of cerebrovascular reactivity
using transcranial Doppler, including the use of breath—holding as
the vasodilatory stimulus [ J ]. Stroke, 1992,23(5) :668-673.
Gropen TI, Prohovnik I, Tatemichi TK, et al. Cerebral hyperemia
in MELAS [J]. Stroke, 1994,25(9):1873-1876.
Vernieri F,Pasqualetti P,Passarelli F, et al. Outcome of carotid
artery occlusion is predicted by cerebrovascular reactivity [J].
Stroke, 1999,30(3 ) : 593-598.
AR R, GF. 22 e SR A R A
HBETHE AR T ()], A 5F 2505 ,2011,18(5):
282-285.
Schramm P, Closhen D, Felkel M,et al. Influence of PEEP
on cerebral blood flow and cerebrovascular autoregulation in
patients with acute respiratory distress syndrome [ J]. J Neurosurg
Anesthesiol ,2013,25(2):162-167.
Steiner LA, Pfister D, Strebel SP, et al. Near—infrared spectroscopy
can monitor dynamic cerebral autoregulation in adults [J].
Neurocrit Care,2009,10(1):122-128.
Czosnyka M, Brady K, Reinhard M, et al. Monitoring of
cerebrovascular autoregulation: facts, myths, and missing links [J .
Neurocrit Care,2009,10(3):373-386.
Caricato A, Conti G, Della Corte F,et al. Effects of PEEP on
with  head
subarachnoid hemorrhage: the role of respiratory system compliance
[J]. J Trauma,2005,58(3):571-576.

(i 1393 :2013-11-11)

(OR3CHikH - )

the intracranial system of patients injury and



