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Analysis of risk factors related to pneumonia after clipping of aneurysms in patients with aneurismal subarachnoid
hemorrhage

WANG Feng, YAO Sheng—tao, WANG Xiao—qiang, YU Guo—qing, GAO Yang, WANG Xiao—jiang. Department of Cerebrovascular
Disease, Affiliated Hospital, Zunyi Medical University, Zunyi 563000, China

[Abstract] Objective To analyze the high risk factors related to pneumonia after clipping of aneurysms in the patients with
aneurismal subarachnoid hemorrhage (aSAH). Methods Of 114 patients with aSAH who underwent the clipping of aneurysms from
January 1, 2017 to December 1, 2018 in our department, 36 had postoperative pneumonia (PPA) and 78 not. The factors related to PPA
were statistically analyzed. Results The univariate analysis showed that the factors related to PPA included the hypertension history,
preoperative Hunt— Hess grade and Fisher grade, intraoperative aneurismal rupture, decompressive craniectomy, operation duration,
intraoperative bleeding volume, intraoperative transfusion of blood and hemoglobin level and plasma albumin level on the postoperative
day (P<0.05). The multivariate logistic regression analysis showed that the risk factors related to PPA included the preoperative Hunt—
Hess grades 4~5, large volume of bleeding during the operation and low level of hemoglobin on the postoperative day (P<0.05). The
receiver operating characteristic curve calculated that the more volume of intraoperative bleeding than 325 ml, and the lower plasma
hemoglobin level than 106 g/L. on the postoperative day were the discriminant threshold for the occurrence of postoperative pneumonia.
Conclusion The preoperative Hunt— Hess grades 4~5, more volume of intraoperative hemorrhage than 325 ml and lower plasma
hemoglobin level than 106 g/L on the postoperative day may indicate an increase in the incidence of PPA in the patients with aSAH
undergoing the clipping of aneurysms.

[Key words] Aneurysmal subarachnoid hemorrhage; Postoperative pneumonia; Aneurysm clipping; Risk factors

PP By Ik R A SR R S EURR MR R M
(subarachnoid hemorrhage , SAH ) 1Y) 3= 2L iU [A] | J&—Ff
TR ALY T MR B 2 A A v 2R R Y
5%, -3 R AFRE AR 55 % e A RIZ W oR
TR, [ AR IR AT I KA T A3,
BEEH TG BER BT ARBORAY S & 2
TR A P S DK IR SR P AR B8R B e,
A I AAE R N T8 77 A ™ E S !, FeroR
J5i il % (postoperative pneumonia, PNA ) /& A 545 =

doi:10.13798/].issn.1009—153X.2019.10.004

PR B : 563000 5 JH 38 S, 3 SCEE R R 2 I B e i 1 795 -
(FE W T/ RV 8 15 ERe W)

SEIVE W57 , E—mail: ZMCYST@163.com

o AR SCER IS A w24 Bl ko I e AR IS kA
PNAE@ﬁBﬁI%,ﬁII VU SEYIE A

1 ARSI

11 Ao at & G0 ARRHE : WIRRIZ W7k 151 P i 24 3l ik
o I AT I ARTATTY o HEBRARE : QAR RAEAE N
R S MFRIERRE ; QPR 4, HEEE20174F1 H 1
H 2 2018 4F 12 A 31 H IF /i A ARIGIT AT 5 b
F14) i P e 4 8 g 114 481

1.2 PNA éﬁﬁ&ﬂr\«ﬁ il FH R [ 2018 4E-CAR S5 Jili 4 14
it FnE il L S8 LTV HERE R A R 1% 38 [ 5 5 B
%%*@ﬁ@””%AN@EﬁﬁFL&HW%
1.3 AR FadF iR A WL 5



—590—

R I R A2 MR 24k 2019 4F 10 H 2 24 4555 104] Chin J Clin Neurosurg, October 2019, Vol. 24, No. 10

ML S 8 PR X AR T Hunt—Hess 732 AR I
Fisher 734¢ T ARB ] \FARTIE JERMGIRA A
Hh I AR R Sl BROR R R R I 2 R e
AR ARG MLELLE FKF XA EAKFER R

L4 it F 47 RISPSS 25.0 \IFHAT400T s 455
IE AT GOR ] avts TR s RITRH R MEZ IR
logistic 81543 B 46 45 fe 6 PR 2% 5 Al 152 3808 TAR Ry
fi (receiver operating characteristic , ROC) fiZ 5301 A
B K 37K iEa=0.05

2 % R

2.1 PNA R £ % 114479 ,36 %1 (31.5%) & PNA,
2.2 PNA e B & L E logistic FIHSMHT &L, &
1L 97 5 AR HT Hunt—Hess 73 2% 4~35 2% . R {i Fisher
SR 3~4 G AR BRI R R B U T
ARB ] A R R AR P I RSS2 R AT AR
KA ARJE R HE HKF5 PNAFHIE (P<0.05, 35
1), ZHZE logistic [IF5047 & L, R 7l Hunt—Hess
GG 4~5 G AR IR RS S R ML & K
I/ PNA B S fE R P 26 (P<0.05, % 2) o

23 ROC ¥ &5 Ar&s % R ilid 325 ml AR S5

F 1 BN ANSKEFMRARGEEMKEREZEN
EAE 2 logistic BT 45 R

fER N2 Jili 4 41 etz 21
T () 13(36.1%)  40(51.3%)
AEIE>60 % (7)) 16(44.4%)  23(29.5%)
W AR s (f5]) 11(30.6%)  24(30.8%)
I R (1) 6(16.7%)  11(14.1%)
W PRI s (f51]) 1(2.8%) 5(6.4%)
e I S (43 22(61.1%)"  29(37.2%)
AR AT Hunt—Hess 732% .
4-528(1) 19(52.8%)°  10(12.8%)
ARA Fisher 434 3~4 2L (f])  18(50.0%)"  17(21.8%)
b5 A (461)) 5(13.9%) 5(6.4%)
—WRALBRZA BRI () 4(11.1%)  10(12.8%)
Al (1) 5(13.9%)° 2(2.6%)
AR R E e () 16(44.4%)"  2(2.6%)
A Hh g I (1) 23(63.9%)"  12(15.4%)
A i (ml) 487.5+328.9" 206.4+134.2
FARM ] (min) 204.9+71.0° 228.676.2
I NFEPNIER = .
KoL) 101.7£142°  119.5+14.9
ARJE ¥ RAEAKT-(gL) 30.5+4.3° 34.0+ 3.6

e AR R A RE L, * P<0.05

MR MLLHE 17K F-<106 o/L 2 PNA Y 5 43 3] 1) 5
8, WK1,

3 3t it

T FIE P A AE B 1 3 kIR PR A 22 LS i — e
BRI T E S TR AR S KR o iR
FHT R v gl ik sl kgg B P B R it i v it o3 20 ik
S, PNA S FF e A AR 5 8 UL AT , 38 nAS R i
Jei BORAEEE PRI i A o P e 24 3 Dk g I P e PR R
J& PNA EA I ER &R, vR IR IRIAI T RS 2%
REAERF ST , PNA & A R 2 i M s R M TR
7 L, W% BhAE 209%~27%" ", A< SCPNA % 4=
N 31.5% , 8 ik sck, R IEF AR IR
M, AR T LA A ATRYT, FEF AR I R kA
R, ATRE S TR SR L i 24 e

AL Z P E logistic 18] 15 43 #7 45 3 878 AR Hi

2 MABANEFBRARE S £MREREZER
& FE &K logistic I3 HER

R ATS PIH  HEH(95% 8 (FIXE)
e I35 5 0.227  2.604(0.550~12.316)
AT Hunt-Hess 73255 0.026  6.258(1.250~31.320)
AA Fisher 7348 15 0.507  1.756(0.332~9.280)
AR gl ke i 4 0.189 7.885(0.361~172.012)
AR J i 0.103  5.391(0.711~40.906)
PG RETTH I 0.989  1.015(0.133~7.716)
AR il 2 0.008  1.008(1.002~1.014)
FARIT[A] 0.923  1.000(0.992~1.009)

0.920(0.871~0.972)
0.964(0.796~1.168)

AJFHRIMLE AR 0.003
A HRAEHAKF- 0711

mER

1 - T
Bl Kb hSfRE SR hia kg RPH ARG M
K RAAETALA ROC W E T4
Ao b A 325 ml RJE 4 R 4k 6 /K-F<106 ¢/l 2 R
Bl K8 T AE ) B AR



I R 2 2B %8 2019 4F 10 H 26 24 55 10 Chin J Clin Neurosurg, October 2019, Vol. 24, No. 10

-591-

Hunt—Hess 73-9% 4~5 9% A H LK R G 24 K0
Z1HR KPR PNA B ST A 56 R 38 J2 i P 1 2R 5
Jik 988 JF fi5i e DA R J5 PNA & A B 1l o7 e |6 TR &
Hunt—Hess 7345 FH T 1A SAH i A A #2451 72
B, 4~5 B T Re 5™ 5, AT S B IR A R
AL RMAILZ B, [ 5 e ™ S et 4 B 98F L
N Ke G e A, ARTHE N PNA 9 & A LT 20, R
H R R AR LR R R AR S Bk i R
o B INIA T, AR S ML 8 KA, 38 i 1.
2R IR T, S S50 Ao 2 AR 224 B ot o 22
A o R I AL, DU S I PNA & Az e
RN E N1 WG i T A R 30 S e i N A A = |
Rk BT b v T 2 0 1 - TG BB 4 R i e iE 32
FRKHE B AR NI B B9 41 i i i 21 25
VR > 100 o/L AT B R/ PNA BN BT (1) &
AR ARSCROC 25 R R AR5 4 Kl 418 H
9106 g/LJ& PNA (AR B A E . Bk, Rrh A8
g I, 2 5 10021 3K L 7E 106 /L LA L, AT RE SR
PNA 1A 854t .

RN KT AT ARG YT ) 5 N LB kR L AT
Hunt-Hess 732 4~5 24 AR 11>325 ml AR5 24K
MLZLH <106 g/L 17~ & PNA &A= XU 0

(&% k]

[1] Macdonald RL, Schweizer TA. Spontaneous subarachnoid
haemorrhage [J]. Lancet, 2017, 389(10069): 655-666.

[2] Petridis AK, Kamp MA, Cornelius JF. Aneurysmal subara—
chnoid hemorrhage [J]. Dtsch Arztebl Int, 2017, 114(13):
226-236.

(4] EZRDAEHAZWA PG TR S Z R E SR
PEWR 5T J M2 97 48 S L], v 5Tk 2 4
,2016,13(7) : 384-392.

[5] Chen S, Li Q, Wu H, et al. The harmful effects of subarach—
noid hemorrhage on extracerebral organs|J]. Biomed Res Int,
2014, 2014: 8584-8596.

[6] Laban KG, Rinkel GJE, Vergouwen MDI. Nosocomial infec—
tions after aneurysmal subarachnoid hemorrhage: time
course and causative pathogens [J]. Int J Stroke, 2015, 10
(5): 763-766.

[7] Dasenbrock HH, Rudy RF, Smith TR, et al. Hospital—-
acquired infections after aneurysmal subarachnoid hemo—
rrhhage: a nationwide analysis [J]. World Neurosurgery,

2016, 88: 459-474.

[8] Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance
definition of health care—associated infection and criteria for
specific types of infections in the acute care setting [J]. Am
J Infect Control, 2008, 36(5): 309-332.

(9] AT DR R e S e i 32 58 DU i 2% B 2 T
AL B4 2 4. RS il 9 Sy AN & 3R], R
AN RIS A4, 2018, 11(1) : 11-19.

[10] Cui JB, Chen QQ, Liu TT, et al. Risk factors for early—onset
ventilator— associated pneumonia in aneurysmal subarach—
noid hemorrhage patients [J]. Braz J Med Biol Res, 2018, 51
(7): 6830.

[11] Ahmed SI, Javed G, Bareeqa SB, et al. Endovascular coiling
versus neurosurgical clipping for aneurysmal subarachnoid
hemorrhage: a systematic review and meta— analysis [J].
Cureus, 2019, 11(3): €4320.

[12] Kitamura Y, Nomura M, Shima H, et al. Acute lung injury
associated with systemic inflammatory response syndrome
following subarachnoid hemorrhage: a survey by the shonan
neurosurgical association [J]. Neurol Med Chir (Tokyo),
2010, 50(6): 456-460.

[13] Zhong W, Zhang Z, Zhao P, et al. The impact of initial sys—
temic inflammatory response after aneurysmal subarachnoid
hemorrhage [J]. Turk Neurosurg, 2017, 27(3): 346-352.

[14] Luostarinen T, Lehto H, Skrifvars MB, et al. Transfusion
frequency of red blood cells, fresh frozen plasma, and
platelets during ruptured cerebral aneurysm surgery [J].
World Neurosurg, 2015, 84(2): 446-50.

[15] Stein M, Brokmeier L, Herrmann J, et al. Mean hemoglobin
concentration after acute subarachnoid hemorrhage and the
relation to outcome, mortality, vasospasm, and brain infarc—
tion [J]. J Clin Neurosci, 2015, 22(3): 530-534.

[16] Seicean A, Alan N, Seicean S, et al. Risks associated with
preoperative anemia and perioperative blood transfusion in
open surgery for intracranial aneurysms [J]. J Neurosurg,
2015, 123(1): 91-100.

[17] Hizir U, Recep D, Recep A, et al. Effects of ischemic phre—
nic nerve root ganglion injury on respiratory disturbances in
subarachnoid hemorrhage: an experimental study [J]. Arch
Med Sci, 2013, 9(6): 1125-1131.

[18] Ogs A, Ibrahim GM, Alotaibi NM, et al. Anemia after aneu—
rysmal subarachnoid hemorrhage is associated with poor
outcome and death [J]. Stroke, 2018, 49(8): 1859-1865.

(2019-05-18 it , 2019-09-05 & [1])



