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Abstract:    Objective: To explore the relationship of postoperative cognitive dysfunction (POCD) in one-lung ventila-
tion (OLV) patients and regional cerebral oxygen saturation (rSO2). Methods: Twenty-nine male and twenty-one fe-
male cases of OLV received thoracic surgery, with American Standards Association (ASA) physical status being at 
Grades I–III. Neuropsychological tests were performed on the day before operation and 7 d after operation, and there 
was an intraoperative continuous monitoring of rSO2. The values of rSO2 before anesthesia induction (t1), at the be-
ginning of OLV (t2), and at the time of OLV 30 min (t3), OLV 60 min (t4), the end of OLV (t5), and the end of surgery (t6) 

were recorded. The intraoperative average of rSO2
 ( 2rSO ), the intraoperative minimum value of rSO2 (rSO2, min), and 

the reduced maximum percentage of rSO2 (rSO2, %max) when compared with the baseline value were calculated. The 
volume of blood loss, urine output, and the amount of fluid infusion was recorded. Results: A total of 14 patients (28%) 
in the 50 cases suffered from POCD. The values of mini-mental state examination (MMSE), the digit span and the digit 
symbol on the 7th day after the operation for POCD in OLV patients were found to be significantly lower than those 
before the operation (P<0.05). The values of MMSE and vocabulary fluency scores were significantly lower than those 
in the non-POCD group (P<0.05). The values of rSO2 in the POCD group of OLV patients at t2 and t3 and the values of 
rSO2 in the non-POCD group at t2 were found to be significantly higher than those at t1 (P<0.05). The values of 
rSO2, %max in the POCD group were significantly higher than those in the non-POCD group (P<0.05). When the value of 
rSO2, %max is more than 10.1%, it may act as an early warning index for cognitive function changes. Conclusions: POCD 
after OLV may be associated with a decline in rSO2. 
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1  Introduction 
 

After surgery and anesthesia, many patients  
notice a decline in cognitive function, especially 
memory. This condition is called postoperative cog-
nitive dysfunction (POCD), and it is present for 
weeks or months after surgery (Rasmussen, 2006). 

POCD is detected by administration of a neuropsy-
chological test battery. The first major study of long 
term POCD in humans reported an incidence of 
25.8% one week after surgery and 9.9% after three 
months (Moller et al., 1998). 

Studies on POCD have focused on the impact of 
increasing age or poor education, as well as periop-
erative factors including the type of surgery. Accu-
mulated evidence suggests that POCD is linked to 
surgery (Hong et al., 2008). One-lung ventilation 
(OLV) is widely used in operations in the Department 
of Thoracic Surgery. This non-physiological ventila-
tion can put the ratio of ventilation and blood flow 
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into imbalance, which increases the pulmonary flow, 
resulting in hypoxemia, ventilation perfusion imbal-
ance, pulmonary ischemia-reperfusion, and other 
physiological disorders, and can lead to the release of 
various cytokines and trigger systemic inflammatory 
response. However, it is unknown whether these 
factors are associated with POCD. 

Proposed interventions to modify these factors 
include monitoring of regional cerebral oxygen satu-
ration (rSO2) (Casati et al., 2005; Slater et al., 2009). 
However, evidence is lacking on any association  
of intraoperative rSO2 with patients’ outcome and 
POCD using structured cognitive testing. Transcra-
nial near-infrared spectroscopy (NIRS) provides a 
non-invasive method to detect rSO2. Recent studies 
have shown that the development of POCD has a 
significant relationship with the levels of rSO2 in 
patients undergoing coronary artery bypass graft 
(CABG) (Olsen et al., 1996; Murkin et al., 2007). 

This study was performed on patients with OLV. 
The objective of this study was to evaluate the pre-
dictive value of intraoperative rSO2 in relation to the 
occurrence of early (1 week) POCD in an elderly 
population with this kind of operation using a com-
plete array of neuropsychological tests. It was hy-
pothesized that there would be a relationship between 
the severity of rSO2 and POCD occurrence in the 
early post-operative period. 

 
 

2  Materials and methods 

2.1  Materials  

The general data: 50 patients underwent OLV 
thoracic operation (lung, esophagus) in our hospital 
from December, 2011 to May, 2012, and all cases 
were in American Standards Association (ASA) 
Grades I–III, with 29 male cases and 21 female cases, 
aged 40–75 years, body height being 160–174 cm, 
body weight being 54–72 kg, the OLV time being 
above 30 min, and preoperative heart and lung func-
tion being normal. All patients were approved by the 
Medical Ethics Committee of the hospital and signed 
their informed consent. Exclusion criteria: severe 
hypertension, heart disease; already existing cognitive 
impairment confirmed by preoperative mini-mental 
state examination (MMSE) examination; anxiety and 
other mental illness, mental disorder; cognitive im-
pairment with head injury; senile dementia, stroke 

squealed, cerebral hemorrhage, and other important 
organ function failure; disease leading to interference 
in the evaluation of cognitive functions, including 
drug or other psychiatric drug abuses, neural function 
defect associated with aphasia, blindness, serious 
hemiplegic, visual disorder, etc. Ten cases of normal 
people were chosen to form the normal control group 
with age and gender composition ratio matched. 

2.2  Anesthetic management 

All patients received a standardized anesthetic 
management. After entering the operating room, a 
MINDRAY T8 multi parameter monitor was used to 
establish the electrocardiogram (ECG), heart rate 
(HR), blood oxygen saturation (SpO2), end-tidal CO2 
pressure (PetCO2), and other conventional monitoring. 
A radial artery catheter was used to measure invasive 
blood pressure. After the degreasing treatment with 
alcohol cotton ball cleaning for forehead skin, Nar-
cotrend® electrodes were applied to the forehead to 
record the data. Intravenous injections of midazolam 
of 0.08–0.10 mg/kg, propofol of 1–2 mg/kg and 
sufentanil of 0.8–1.0 μg/kg were given. Cis- 
atracurium of 0.10–0.15 mg/kg was given under 
general anesthesia. After denitrogenation and oxy-
genation for 3–5 min, double lumen end tracheal 
intubation was conducted, and a fiber optic bron-
choscope was used to confirm the position. Internal 
jugular vein punctures were performed and a bron-
choscope was used to check the tracheal catheter’s 
position. The anesthesia machine was used to give 
pure oxygen for 1–5 L/min. To maintain appropriate 
anesthetic depth, the inhalation concentration of 
sevoflurane was adjusted. 

NIRS was used for rSO2 monitoring. An rSO2 
probe was placed in the right prefrontal part of the 
head after stabilization. The instrument can be used 
for continuous monitoring, automatic recording and 
the preservation of cerebral oxygen data, recording 
twice every minute, and transmitting the data to a 
computer for statistical processing after the operation. 

Anesthesia was maintained with continuous in-
travenous infusion of sevoflurane of 1%–3%, propofol 
of 2–5 μg/(kg·min), remifentanil of 0.5–1.0 μg/(kg·min), 
and cis-atracurium of 2–4 μg/(kg·min). Blood pres-
sure (BP) and HR fluctuations were controlled within 
the basal value of 30%. The inhalation anesthetic was 
stopped when subcutaneous suture was performed 
and continuous intravenous infusion of propofol was 
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used to maintain anesthesia until the end of skin  
closure. Volume-controlled ventilation was adopted 
during anesthesia with tidal volume (VT) being 10 ml/kg. 
During OLV, VT was kept at 6–8 ml/kg. By adjusting 
the respiratory rate (RR), PetCO2 was maintained at 
35–40 mmHg (1 mmHg=133.3 Pa). The oxygen 
concentration in inhalation was 100%, with the times 
of inspiration and exhalation (I:E) is 1:1–2. 

Continuous intraoperative monitoring of rSO2 

was performed. The average value of intraoperative 

rSO2 ( 2rSO ), the minimum value of intraoperative rSO2 
(rSO2, min), and the maximum decreased percentage of 
rSO2 (rSO2, %max) when compared with the basal value 
were calculated. Intraoperative blood loss, urine 
volume, and fluids input were recorded routinely. 

2.3  Diagnostic criteria for POCD 

Patients underwent a battery of clinical neuro-
psychological tests on the day before the operation 
and on the 7th day after the operation, and the normal 
control group received cognitive assessment at the 
same time interval. The neuropsychological tests 
includes MMSE, digit span test, digit symbol test, 
tracking line test A, vocabulary fluency test, and word 
recognition task. Learning effects were defined as a 
mean variation of each test among the control subjects. 
The test score is gained by subtracting the score be-
fore the test and then the learning effect, and the result 
is further divided by the standard deviation of pre-
operative scores to obtain the Z score. When the Z 
score is found to be more than 1.96 two or more times, 
the patients can be recognized with POCD (Moller  
et al., 1998; Johnson et al., 2002; Canet et al., 2003; 
Lin et al., 2013). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.4  Statistical analysis 

SPSS 15.0 software was used for analysis. 
Measurement data underwent the analysis of normal-
ity and homogeneity of variance, using the mean± 
standard deviation (SD) or median (four percentile 
interval) as the results, and the percentage was used 
for numerical data. The t-test was used for interclass 
measurement data. The χ2 test or Fisher test was used 
for numerical data analysis.  
 
 
3  Results 

3.1  Incidence of POCD 

After application of the inclusion and exclusion 
criteria, a total of 50 patients underwent the neuro-
psychological tests on the day before surgery and on 
the 7th day after surgery. POCD occurred in 14 cases, 
an incidence rate of 28%. 

3.2  Comparison of the intraoperative data be-
tween the two groups 

The 50 cases of patients were divided into two 
groups: the non-POCD group (n=36) and the POCD 
group (n=14). Comparison was made of the preopera-
tive general data including the possible risk factors 
associated with POCD between the two groups (Table 1) 
and the intraoperative information (operation time, 
OLV time, intraoperative blood loss, intraoperative 
fluid replacement volume, intraoperative urinary 
volume; Table 2). There were significant differences 
in age, OLV, and ventilation time between the two 
groups (P<0.05). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1  Comparison of the general data in the two groups

Variable 
Non-POCD 

(n=36) 
POCD 
(n=14) 

P-value

Age (year) 54±9 62±7** <0.01
Gender (male, %) 18 (52.9%) 11 (68.7%) 0.245
Weight (kg)  66.05±10.48   61.96±8.69 0.298
Height (cm) 169.45±4.89 167.14±7.08 0.345
Education level illiterate 1 (3%) 0 (0%)  
≤6 years  8 (22%) 2 (14%) 0.724
>6 years 27 (75%) 12 (86%)  
Hypertension (yes/no) 20/16 6/8 0.163
Diabetes (yes/no)   6/30   2/12 0.965
Smoking history (yes/no)   6/31   4/10 0.738
Surgical history (yes/no) 16/20 6/8 0.665

Data are expressed as mean±SD or n (%). ** P<0.01 compared with the 
non-POCD group 

 

Table 2  Comparison of the intraoperative data in the 
two groups 

Variable 
Non-POCD 

(n=36) 
POCD 
(n=14) 

P-value

Fluid replacement (ml) 2245.4±356.7 2385.7±308.6 0.237

Blood loss (ml) 453.2±106.7 503.1±156.7 0.339

Duration of anesthesia 
(min) 

185.3±21.3 190.0±26.2 0.708

Duration of surgery 
(min) 

156.2±24.2 186.3±20.2 0.056

OLV time (min) 90.3±23.1 123.5±26.3* 0.043

Urine volume (ml) 792.0±56.3 804.2±58.4 0.464

Remifentanil (mg) 3.5±1.1 3.2±1.3 0.805

Propofol (mg) 1205±30 1195±42 0.726

Cisatricurium (mg) 13.5±2.6 12.9±2.2 0.636

Data are expressed as mean±SD. * P<0.05 compared with the non-POCD
group 
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3.3  Physiological variables 

The content of arterial partial pressure of oxygen 
(PaO2) was higher at t2–t6 than at t1 in all patients (t1: 
before anesthesia induction; t2: the beginning of OLV; 
t3: the time of OLV 30 min; t4: OLV 60 min; t5: the end 
of OLV; t6: the end of surgery), which was associated 
with the inhalation of pure oxygen (Table 3). The 
content of hematocrit (Hct) was lower at t3–t6 than at t1 
between the two groups, which was associated with the 
blood loss, but no significant difference was found 
between the two groups. 

3.4  Psychological test  

No significant difference was found between the 
day before operation and the 7th day after operation in 
the non-POCD group. In the POCD group, the post- 
operative scores of MMSE, digit symbol substitution 
test (DSST), and verbal fluency test (VFT) were sig-
nificantly lower than baseline (P<0.05; Table 4). No 
significant difference was found between the two 
groups on the day before the operation. There existed  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

significantly lower MMSE and vocabulary fluency in 
the POCD group than in the non-POCD group on the 
7th day after operation (P<0.05). 

3.5  Comparison of rSO2 

The two groups showed no significant difference 

in rSO2, 2rSO , and rSO2, min at t6 (Table 5), but the 
rSO2, %max in the POCD group was significantly 
higher than that in the non-POCD group (P<0.05). 

In the two groups, the rSO2 values at t2 were 
significantly higher than that at t1 (P<0.05). In the 
POCD group, the rSO2 value at t6 declined more than 
that at t1 (P<0.05). 

3.6  Predictive value of rSO2, %max for POCD 

Fig. 1 displayed the receiver operating character-
istic (ROC) curve of rSO2, %max. The area under the 
curve (AUC) was 0.912 (95% confidence interval (CI) 
[0.885, 1.000]). The 95% percentile was selected as a 
cut-off point. The rSO2, %max value was 10.1%, the 
sensitivity of rSO2, %max was 90%, and the specificity 
was 86.5% in predicting POCD. 
 
 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3  Comparison of physiological variables between the two groups 

Time 
pH PaCO2 (mmHg) PaO2 (mmHg) Hct (%) 

Non-POCD POCD Non-POCD POCD Non-POCD POCD Non-POCD POCD 
t1 7.36±0.25 7.37±0.18 35±5 35±6 160±19 157±21 36±5 35±6 
t2 7.35±0.16 7.38±0.13 36±7 37±6 311±54 301±34 32±5 30±6 
t3 7.33±0.22 7.29±0.24 38±7 39±6 322±21 324±18 26±6* 25±7* 
t4 7.35±0.12 7.35±0.15 44±6 42±5 288±19 291±16 24±5* 24±8* 
t5 7.36±0.17 7.42±0.21 45±7 45±6 270±23 262±18 23±8* 23±5* 
t6 7.40±0.12 7.36±0.11 39±4 40±5 203±26 189±22 23±8* 22±9* 

PaCO2: partial pressure of arterial carbon dioxide; PaO2: arterial partial pressure of oxygen; Hct: hematocrit. Data are expressed as mean±SD 
(non-POCD: n=36; POCD: n=14). 1 mmHg=133.3 Pa. * P<0.05 compared with the value at t1 

Table 4  Psychological test results between the two groups 

Group 
MMSE DSST Trail making test A (s) VFT WRMT 

Pre Pod#7 Pre Pod#7 Pre Pod#7 Pre Pod#7 Pre Pod#7
Non-POCD 

(n=36) 
29.0±1.2 28.4±1.7 32.7±12.2 31.8±13.7 17.6±13.8 18.7±13.9 16.7±3.5 17.1±3.4 1.2±1.4 1.5±1.2

POCD 
(n=14) 

29.6±0.5 27.1±1.1** 31.0±12.1 23.7±12.6** 19.4±11.0 20.5±17.1 13.8±2.7 12.6±4.6** 1.3±1.4 1.9±1.4

P-value 0.384 0.034 0.329 0.045 0.278 0.185 0.169 <0.001 0.658 0.825

Data are expressed as mean±SD. ** P<0.01 compared with the non-POCD group. Pre: preoperative; Pod#7: the 7th day after operation. 
WRMT: word recognition memory test 

Table 5  Comparison of rSO2, ,2rSO  rSO2, min and rSO2, %max between the two groups 

Group 
rSO2 (%) 

2rSO  
(%) 

rSO2, min  
(%) 

rSO2, %max 
(%) t1 t2  t3 t4  t5  t6 

Non-POCD 
(n=36) 

70 
(69–71) 

81 
(79–83)# 

71 
(69–74) 

72 
(70–76) 

70 
(66–74)

68 
(65–72) 

72 
(68–76)

63 
(59–67) 

7.8 
(6.8–8.8) 

POCD 
(n=14) 

70 
(68–72) 

80 
(76–86)Δ 

74 
(68–77) 

71 
(61–79) 

67 
(59–75)

62 
(57–68)Δ

68 
(61–75)

59 
(53–65) 

13.4 
(8.2–18.6)*

P-value 0.658 0.729 0.56 0.646 0.373 0.197 0.327 0.465 <0.05 

Data are expressed as median (four percentile interval).* P<0.05 compared with the non-POCD group. # P<0.05 compared with the value at t1 in 
the non-POCD group. Δ P<0.05 compared with the value at t1 in the POCD group 
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3.7  Multiple regression analysis 

The multiple regression analysis showed that age 
and rSO2, %max were independent risk factors for the 
occurrence of POCD (Table 6). 

 
 
 
 
 

 

 
 

4  Discussion 
 
POCD, as one of the most serious complications 

of anesthesia after operation, has attracted research 
attention over the past 10 years, and a number of 
clinical and experimental studies have been per-
formed. Previous studies suggested that age, pre-
operative cognitive dysfunction, preoperative medi-
cation (such as anti-cholinergic drugs), and adverse 
reaction in the operation (such as hypoxia, hypoten-
sion) were risk factors of POCD (Moller et al., 1998; 
Abildstrom et al., 2000; Monk et al., 2008; Singh- 
Manoux et al., 2012). However, the pathogenesis of 
POCD is still not completely clear (Funder et al., 
2010). Thoracic operation under OLV, because of its 
strong stimulation, and OLV-related potential hy-
poxemia, may also produce an effect on postoperative 
cognitive function (Karzai and Schwarzkopf, 2009). 

The diagnoses of POCD now mainly rely on 
neuropsychological testing, but there is not yet a uni-
fied standard for a POCD neuropsychological test (Li 
et al., 2014). The commonly used tests are MMSE, 
the Wechsler Adult Intelligence Scale (WAIS), and 

the Wechsler Memory Scale (WMS). The MMSE is 
now the most influential cognitive defect screening 
test because of its brevity, easy operation, and good 
reproducibility. If the MMSE score decreases by 
more than 2 points, the patients can be recognized as 
cognitively dysfunctional (Folstein et al., 1975). 

The current study was performed by a single 
person, and some explanation was given to patients. 
Each patient was given two sets of similar questions 
before and after surgery, and 10 cases of normal cases 
formed the control group. The Z scoring method was 
used to exclude the effect of any learning effects 
caused by the short-term repeat of two tests (Grilli  
et al., 1996; Kienlen-Campard et al., 2000; Townsend 
et al., 2002). The experimental results showed that the 
two groups of patients with or without POCD had no 
obvious differences in cognitive functions before the 
operation. The MMSE, digit span (reverse), and dig-
ital symbol test results significantly decreased one 
week after the operation in the POCD group (P<0.05), 
and the MMSE and word fluency scores fluency also 
decreased significantly when compared with the 
non-POCD group (P<0.05), which may indicate that 
short-term memory and language expression ability 
may be damaged. 

In this study, POCD occurred in 28% of patients, 
which is similar to the 26.1% in related literature 
(Karzai and Schwarzkopf et al., 2009). OLV can put 
the ventilation/perfusion ratio into imbalance, thereby 
increasing the intrapulmonary shunt, resulting in 
hypoxemia, ventilation perfusion imbalance, pulmo-
nary ischemia-reperfusion, and other physiological 
disorders. Although such methods as increasing the 
inspired oxygen concentration, non-ventilated lung 
continuous positive airway pressure, ventilated lung 
positive end expiratory pressure, and block side 
pulmonary blood flow have been tried to improve the 
hypoxemia, 5% to 10% of patients may still suffer 
from obvious hypoxemia (Stephan et al., 2003).  

rSO2 monitoring can be continuous, noninvasive, 
and convenient, with high sensitivity and specificity 
using dual detector proprioceptors. The mixed 
transmitted intensity of oxygenated hemoglobin and 
reduced hemoglobin was detected to establish the 
oxygen saturation of local hemoglobin whose normal 
value is 55%–75%, and may rise on inhalation of pure 
oxygen (Casati et al., 2005; Farag et al., 2006; Slater 
et al., 2009). The arteriovenous blood flow ratio in the 
cerebral blood volume is 15:85, so rSO2 mainly  
represents cerebral venous oxygen saturation and can 
reflect the balance changes in oxygen supply and 

Table 6  Risk factors in relation to POCD 

Factor OR P-value 
Age 1.426 0.041 
rSO2, %max 1.536 0.021 

OR: odds ratio 

Fig. 1  Receiver operating characteristic (ROC) curves of 
rSO2, %max 
AUC: area under the curve; CI: 95% confidence interval 
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consumption. The central nervous system is the most 
sensitive to hypoxia because the demand for oxygen 
of the brain is very high; brain weight accounts for 
only 2% of the whole body weight, but the blood flow 
in the brain accounts for 15% of cardiac output and 
cerebral oxygen consumption accounts for 23% of total 
oxygen consumption. The brain is very sensitive to 
hypoxia, and the normal partial cerebral venous ox-
ygen pressure (PO2) is about 34 mmHg. When it de-
clines to below 28 mmHg, loss of consciousness may 
occur. And when it declines to 12 mmHg, the patient’s 
life may be endangered. Morphological changes of 
brain tissue induced by hypoxia are mainly brain cell 
degeneration, necrosis, swelling, and brain edema. 

The results showed that when the patients in the 
two groups had no difference in OLV ventilation time 
and operation time, patients in the POCD group had 
their rSO2 significantly decreased, with rSO2, %max in 
the POCD group significantly higher than that in  
the non-POCD group (P<0.05), suggesting that low 
cerebral blood flow perfusion occurred during OLV, 
with cerebral ischemia and hypoxia. According to 
some reports, cerebral ischemia may occur when rSO2 
was less than 50% or basic values decreased by more 
than 20%, and this has been confirmed by an auditory 
evoked potential test (Blas et al., 1999). 

Multi-factor regression analysis showed that age 
and rSO2, %max were independent risk factors of POCD, 
and advanced age was also a risk factor (OR=1.426, 
P=0.041), which was consistent with the common 
understanding of POCD. In a large sample of the 
International Study of Postoperative Cognitive Dys-
function 2 (ISPOCD2), comparing an above 60-year- 
age group with a 40–60-year-age group, 7 d after 
operation (P=0.0064) and 3 months after operation 
(P=0.026) the younger group had a lower incidence, 
which may indicate that persistent POCD mainly 
occurred in the elderly, which may be related to the 
decrease in the functions of central nervous system 
and hemodynamic regulation in elderly patients 
(Johnson et al., 2002). When the elderly renal clear-
ance of drugs and the ability of liver detoxification 
ability gradually weaken and body fat increases with 
age, the volume of distribution of lip soluble drugs 
and elimination of half-life increase and the drug 
action time was prolonged. All these physiological 
changes and the trauma stimulation caused by surgi-
cal operation as well as physical and mental fatigue 
may lead to the occurrence of POCD in elderly pa-
tients (Silverstein and Jefrey, 2007). 

rSO2, %max was closely related to the occurrence 
of POCD (OR=1.536, P=0.021), and the area (AUC) 
below the ROC curve of POCD predicted with 
rSO2, %max was 0.912 with the 95% CI [0.885, 1.000], 
which showed good diagnostic value. A percentage of 
95% was chosen as a cut-off point (threshold). When 
rSO2, %max was more than 10.1%, the sensitivity of 
rSO2, %max was 90% and the specificity was 86.5%. 
rSO2 may become a good tool to predict POCD. 

This study also has some shortcomings. The 
sample size is small and the statistical validity is not 
sufficient. Because time was limited and the workload 
of evaluating cognitive function before and after an 
operation was great, this research only collected the 
data of 50 patients. The incidence of POCD in this 
study was higher than that reported in literature and 
some of the risk factors associated with POCD may 
not be found out in the multiple regression analysis. 
Therefore, research with a larger sample size is nec-
essary in future research. 

In summary, POCD is a common neurological 
complication after operative anesthesia. Although there 
may be many influencing factors and the specific path-
ogenesis is not yet clear, it deserves more attention. 

Strengthening the intraoperative monitoring and 
OLV management for regular monitoring of rSO2 can 
help avoid prolonged hypoxia and low rSO2, reduce 
the incidence of POCD, and improve the prognosis of 
patients. 
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中文概要 
 

题 目：单肺通气术后认知功能障碍和脑氧饱和度关系的

研究 
目 的：探讨单肺通气（OLV）患者术后认知功能障碍

（POCD）与局部脑氧饱和度（rSO2）的关系。 
创新点：POCD 的发生与患者年龄及术中 rSO2较基础值下

降的最大百分数（rSO2, %max）密切相关，术中

rSO2, %max>10.1%时，提示可能发生 POCD。术中

rSO2监测可作为 POCD 的预测手段。 
方 法：择期行 OLV 开胸手术患者 50 例（美国标准协会

（ASA）分级 I~III），于术前 1 天和术后 7 天分

别进行神经心理测验。术中利用近红外光谱技术

（NIRS）连续监测 rSO2，并计算麻醉诱导前（t1）、

单肺通气开始（t2）、单肺通气 30 min（t3）、单

肺通气 60 min（t4）、单肺通气结束（t5）和手术

结束（t6）时刻的平均脑氧饱和度（ 2rSO ）、rSO2

最小值（rSO2 min）和 rSO2, %max。 
结 论：OLV 患者 POCD 的发生与 rSO2有关，rSO2监测

可能是预测发生 POCD 的有效手段之一。 
关键词：单肺通气；术后认知功能障碍；局部脑氧饱和度 


