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Figure 4. Effect of lea polyphenol trestment on Bvan®s blue con-
bemt and waber Somtent 10 the bram fissoc of S0 rats ofter global
CIR. A) Evan’'s blue content in bridn tiEsue, Evan's blue content
WAS (s mitiled seconds T";. b thie externml Evan™s bloe standand
curve and was expressed per gram of beain tissoe (ng'p). B) Wales
coptent in brain tissee, Dain were expressed es Mean £ 5.0 PO
versus LR groupTp=11.05, T versus J-'.'-: group, & p0.05; n=3.
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HE sizming of the effect of tea polyphenaol
reaiment on the mombology of cortex following global
cerebral schemigreperfusion, A) Cerchral cortex with
O SehMmia/ eperT fugion had o clear strucmure, BeUsHNS
were in pood onder, rovnd, and had a palesialne
1 with nucleoh . B} Neumon cells damagesd by [-.t'l:-11 ce-
rebral ischemia/reperfusion showed shrank cell bodies,
hyperchromabx smd concentmbed nuclear materinl, dis
appeared puckeohas, and shmunk and dissebved whole
newrun. ) Following tea polyphenol treatment, the mar-
phalogy of cerchreal cortex improved preatly, Represen-
tetive image (magnification: x400} from each group =
sghowm. Experiments were :'i'Pn'."_'ll.ﬂd three [mes with
imilar resulis
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In the beginning of Chinese dragon year, I on behalf of all the editing staff in department of the “Forum of Anesthesia and Monitoring “,express all-hearted greeting to all
the nationwide readers and authors.

Since the revision of the magazine, with the enormous support of the nationwide authors, the editorial experts and the great effort of all editorial staffs, our magazine
finally gained warm encouragement and positive evaluation from nationwide reads which make us even more determined to do a international journal. Thinking back to
take over the magazine, many editors, all the editing staff and I were both full of passion and hoped to publish the English-version professional magazine for international,
and become the exchanging bridge between the Chinese and foreign in anesthesia ,ICU and pain field. In the past two years, based on your support, our magazine walked
with firm steps, and close to the goal step by step. Thanks for nationwide fraternity who make unselfish contribution to the development of our magazine. Known our
magazine temporarily not included with SCI eligible, they still send the thesis to us and share their research achievements, especially fraternity from Anhui province who
have submitted many manuscripts for us. Thanks a lot!. Their filled with love to the subject, strong self-confident to the development of the subject and enormous support
for the society work were both deeply touched and encouraged me .Of course, as the english-joural hosting by Chinese, we would face a lot of difficulties and continue to
make great effort in order to really publish an specialist journal accepted by native English-speaking professional.

In the 2012, what should we do to further enhance the quality and influence of our academic and further close to the stage aim? I’d like to express my opinions from the
following several aspects.

Firstly, make effort to expand the source and professional range of the manuscripts: Although there has been significantly increased the number of the manuscripts in
2011. What they focus was still in anesthesia, ICU and pain clinic articles were obviously inadequate, and need to be improved by effective methods (such as collection
manuscripts ,experts commentary and so on).

Secondly, take advantage of overseas editors: Such as collecting the manuscripts from them, increasing the working load of reviewing manuscripts they are acceptable, or
absorbing their useful suggestions and experiences.

Thirdly, make great efforts to promote the existence of our magazine: Further broadcasting the status and role of our magazine as the official internal journal of Chinese
Society of Anesthesiology, and enhancing the awareness of our magazine.

Fourthly, encourage more graduate students submit to us: In recent years, domestic cultivation of graduate students has been considerable progress both in professional
level and English skill. We could actively contract their attention to our journal and send manuscript to us.

Lastly, employ foreign editors and full-time reviewer: Under the permission of finance, we could consider hiring more foreign editors and one full-time reviewer to well
adapt to the development direction of our journal.

Above all. There are just my opinions. Whether they conform to the reality need your criticisms and suggestions. Anyway, I always believe that as long as we work
together, we would be able to achieve our ideal and aim.
At last, thanks again for nationwide readers,authors,editorial experts, editorial staff\ each enterprise and society community who always support us!
Happy Chinese dragon year! . .
Best regards. N ~ T A% Bu-weiYu E
PRERSHESS 2P HBERSEEER e
President, Chinese Society of Anesthesiologists " ‘T g.t? J-‘f_?')
(PLBRS MIPIE4E) 248
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Instructions for Authors

Types of Papers
Eight types of articles are published.

1.Clinical Investigations

2.Laboratory Investigations

3.Review Articles

4.Case Reports/Case Discussion

5.Technical Communications

6.Clinical Experience

7.Letters to the editors

8.Others (including continuing education, subject construction,
comprehensive information, etc.)

Maximum Word Allowance

1.Clinical Investigations: 3000 words ( excluding Abstract)
2.Laboratory Investigations: 3000 words ( excluding Abstract)
3.Review Articles: 4000 words

4.Case Reports/Case Discussion: 800 words

5.Technical Communications: 1500 words

6.Special Articles: 2000 words

7 Letters to the editors: 200 words

Arrangement of Articles
Arrange all articles in the following order.

1.Title page

2.Abstract and Key Words ( not required for all article types )

3.Body Text ( Introduction, Materials and Methods, Results, Discussion )
4.References

5.Tables ( each table should be a separate file )

6.Figures ( each figure should be a separate file) and Figure Legends

Detailed Information

Title Page ( Page 1). It includes:

1.Title

2.First name and surname of each author with his or her highest
academic degree ( M.D., Ph.D., etc. ) and academic rank ( Professor,
Associate Professor, etc. )

3.Mailing address, phone, fax numbers, e-mail address, the department,
institution, city, state and country of the corresponding author

4.Individuals or organizations to be acknowledged. Provide complete
name, degrees, academic rank, department, institution, city, state and country

5.Abstract and Key Words ( new page). Abstract contains for
paragraphs of Background, Methods, Results and Conclusions, with the
words less than 250 ( except for Review Articles and Case Reports )

Text. The body of the manuscript should typically be divided into four
parts ( except for Case Reports ):

1.Introduction ( new page ). This should rarely exceed one paragraph in
length

2.Materials and Methods ( new page). A subsection entitled “Statistical
Analysis” should appear at the end of the section when appropriate

3.Results ( new page )

4.Discussion (new page)

References (new page). Number references in sequence in they appear

in the text. Original articles should rarely have more than 25 items. For a

review article, up to 35 items are acceptable. Case Reports rarely need more
than 10 items. Using the following reference formats:

1.Journal: Carli F, Mayo N, Klubien K, Schricker T, Trudel J, Belliveau
P: Epidural analgesia enhances functional exercise capacity and health-
related quality of life after colonic surgery: Results of a randomized trial.
ANESTHESIOLOGY 2002; 97: 540-9

2.Book: Barash PG, Cullen BF, Stoelting RK: Clinical Anesthesia, 3rd
edition. Philadelphia, Lippincott-Raven, 1997, pp23-4

3.Chapter: Blitt C: Monitoring the anesthetized patient, Clinical
Anesthesia, 3rd edition. Edited by Barash PG. Cullen BF, Stoelting RK.
Philadelphia, Lippincot t-Raven, 1997, pp563-85

Tables. Number tables consecutively in order of appearance ( Table 1,
etc. ). Each Table should be submitted as a separate file. Each Table must
have a title and a caption.

Figures and Figure Legends.

1.Each figure should be submitted as a separate file

2.Figures must be clearly labeled and cited in the consecutive numeric
order

3.Scan precision>300dpi, size>6x8cm

4.Written permission must be obtained from the author and publisher if
any figure or table from a previously published document is used

5.Supply a legend for each figure

Additional Information

Units of Measurement.

1.If two items are present, please use mol/l, mg/ml, mg/kg, etc.

2.If more than two items are present, negative exponents should be used
(i, ml+kg" *min” instead of ml/kg/min )

3.The units for pressers are mmHg or cmH,0

Abbreviations. Define all abbreviations except those approved by the
International System of Units. Don’t create new abbreviations for drugs,
procedures, experimental groups, etc.

Drug Names and Equipment. Use generic names. If a brand name is
used, insert it in parentheses after the generic name. Provide manufacturer’s
name, city, state, and country.

Statistics. Detailed statistical methodology must be reported. Describe
randomization procedures. Describe the specific tests used to examine each
part of the results: do not simply list a series of tests. Variability should be
expressed either as median + range ( or percentiles ) for nonparametric data
or mean + standard deviation for normally distributed data.

Note

All manuscripts are submitted in electric format via computer disc
and mailed to the Editorial Office along with the typed format: Room
1411,Shanghai Ruijin Building,No.205 Maoming South Road,200025
E-mail:lyelectron@yahoo.com.cn, famttyy@sina.com

1.An abstract in chinese is necessary

2.Document files should be prepared in “ custom paper ” size ( “A-4")

3.Manuscripts should be double or triple spaced to allow room for editing
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Tea Polyphenols Protect Blood-Brain Barrier Through Reducing
Expression of MMP-9 and Degradation of IV Collagen in Rat
Model of Global Cerebral Ischemia/Reperfusion

Rong-liang Xue, Jing Gao, Rong-guo Fu, Jiang-rui Lv, Wei Li, Xiao-ming Lei

Department of Anesthesiology, Second Affiliated Hospital, Medical College, Xi'an Jiaotong University, Xi'an 710004,
Shaanxi Province, China.

Abstract

Objective: To investigate whether tea polyphenols can protect the BBB and improve neurological outcome.

Methods: 162 SD male rats, 280~320g, were randomly assigned to three groups with 54 rats/group: pseudo-operation, ischemia/reperfusion, and
tea polyphenols (200mg/kg, i.g.) treated. The global cerebral ischemia/reperfusion was achieved using the four vessel occlusion for 6 minutes. Rats were
sacrificed and various parameters were measured at 6, 12 and 24 hours post reperfusion.

Results: Hematoxylin-eosin staining showed that the morphology of brain cortex cells in ischemic/reperfusion group was aggravated, but was
improved in the tea polyphenols treated group. Immunostaining showed that following ischemia, expression of MMP-9 increased significantly with
a corresponding decrease in the level of IV collagen, whereas polyphenol treatment reversed these decreases. Polyphenol treatment also reversed
the increases of Evan’s blue content and brain water content following 24 hours reperfusion. Furthermore, Morris water maze tests showed that the
polyphenol treatment significantly improved the learning ability, memory, and spatial orientation in rats. Together, our results demonstrate that tea
polyphonols could inhibit expression of MMP-9 and degradation of IV collagen following global cerebral ischemia/reperfusion, thus protecting the BBB

and improving neurological outcome in an animal model.

Conclusions: These findings demonstrate that treatment with tea polyphenols attenuates BBB damage and MMP-9 mediated IV collagen

degradation, suggesting that tea polyphenols may be a potentially useful therapeutic treatment for global cerebral ischemia/reperfusion injury.

Key words:brain; ischemia/reperfusion injury; blood-brain barrier; tea polyphenols;neurological behavior

Corresponding Author: Rongliang Xue, E-mail:xuerl299@163.com

INTRODUCTION
The integrity of the blood-brain barrier (BBB) has

a critical effect on the pathophysiology subsequent to
cerebral ischemia/reperfusion (CIR) injury™. IV collagen
is a major component of the basement membrane, which
plays an important role in maintaining the permeability of
BBB. The matrix metalloproteinases (MMPs) are a group
of proteases with Zn2+ and depending on Ca2+, which
can degrade and modify the extracellular matrix, and thus
play an important role in many of the body’s physiological

processes. In normal states, expression of MMPs is at a
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low level’, but in some physiological and pathological
conditions, MMPs’ activity increases significantly and they
participate in the processes of injury and repair in tissue’.
MMP-9, also named gelatinase-B, has been reported to
play a major role in cerebral ischemia/reperfusion injury"*.
MMP-9 increases following cerebral ischemia, and it
breaks down the integrity of the BBB through degrading
expression of IV collagen®, which then leads to increased
brain permeability, brain edema formation, aggravated
infarction®”®, and hemorrhagic transformation’.

Tea polyphenols (TP) are polyphennolic compounds
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that are found concentrated in tea,one of the most popular
beverages in the world. TP belong to a broader class
of compounds recognized by their phenolic hydroxyl
groups, which come from a wide variety of plants.
Numerous studies have reported the beneficial effects of
tea polyphenols: it possesses strong antioxidant capacity'’,
and is able to inhibit inflammatory response after cerebral
ischemia/reperfusion'"'"”. It has also been shown that tea
polyphenols participate in the neuroprotective effects
during cerebral ischemia reperfusion®. However, little
is known about the possible protective effects of tea
polyphenols on BBB following global cerebral ischemia.

In the present study, we investigated the effects of tea
polyphenols on BBB damage following global cerebral
ischemia/reperfusion (CIR) using the four vessel occlusion
model".Our results demonstrated that global CIR induced
increased Evan’s blue content and water content in the
brain tissue, which was accompanied by increased MMP-
9 activity, IVcollagen degradation, and different extents of
neurological dysfunction—altered learning ability, memory,
and spatial orientation in rats. Rats treated with tea
polyphenols showed significant reductions in brain Evan’s
blue content, brain water content, and MMP-9 increase and
IV collagen degradation after global CIR. These findings
suggest that treatment with tea polyphenols attenuates BBB
damage and MMP-9 mediated IV collagen degradation.
This is an important mechanism underlying the observed
BBB protection, which suggests that tea polyphenols may
be a potentially useful therapeutic treatment for global CIR

injury.

MATERIALS AND METHODS

Animals

As approved by the Experimental Animal Center,
Medical College of Xi’An Jiao Tong University (certification
NO. 0045639), 162 Sprague—Dawley (SD) healthy
male rats,weighing from 280g to 320g, were randomly
assigned to three groups: Pseudo-operation(PO) group
(n=54), ischemia/reperfusion (IR) group (n=54), and tea
polyphenols treatment (TP) group ( n=54, 200mg/kg, i.p.).
Tea polyphenols (200mg/kg) were administered L.P. to the
animals at the same time of the start of the ischemia , and
the dose was determined in a separate study showing that

200mg/kg provided significant protective effects after global
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CIR. All rats were housed at 20-25°C for one week prior
to surgery and were allowed free access to water, but were
fasted overnight the day before surgery. The experimental
procedures were in accordance with the Guidance
Suggestions for the Care and Use of Laboratory Animal
provided by the Ministry of Science and Technology of
China.

Equipments and reagents

Elnverted microscope (Olympus, Japan), low-
temperature high-speed desktop centrifuge(Eppendorf
Company, Germany), computer image analysis system
(Leica, Germany),UV-visible spectrophotometer (Long
Nike instrument Co.Ltd, Shanghai),10% chloral hydrate
(Department of Pharmacy, the Second Affiliated Hospital
of Xi'an Jiaotong University), 4% paraformaldehyde (Bodi
Chemical Co.Ltd, Tianjin), matrix metalloproteinase-9
antibody (Abcam company, UK), IV collagen antibody
(Abcam company, UK), tea polyphenols (Sigma company,
USA), Evans blue dye (Sigma company,USA) .

Rat model of global cerebral ischemia/reperfusion

Rat model of global CIR was prepared using the 4-vessel
occlusion method13. Briefly, under anesthesia with10%
chloral hydrate (40 mg/100g, i.p.), the common carotid
arteries were separated and exposed, and the vertebral
arteries were cauterized. The rats were allowed to recover for
24 hours. Ischemia was induced by occluding the common
carotid arteries with aneurysm clips. Animals meeting
the criteria of dilated pupils and the absence of a corneal
reflex during ischemia were selected for the experiments.
During ischemia and reperfusion,rectal temperature was
maintained at approximately 37°C. Whole brain ischemia
was induced for 6 minutes, and then carotid artery blood
flow was restored by releasing the clips. Each group was then
subdivided into 3 subsets, according to reperfusion times of
6,12, and 24h.The sham operation was performed using the
same surgical exposure procedures, with exception of having
no carotid artery occlusion and the vertebral arteries were

not cauterized.
Collection and preparation of ischemic brain tissue

for HE and immunohistochemical study

Anesthetized animals were perfusion-fixed with 10 U/
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mL heparin and subsequently with 4%paraformaldehyde (in
0.1 mol/L PBS, pH 7.4). Brain tissues 1-4 mm posterior to
the chiasm opticum were quickly removed and further fixed
for 12 hours in 4% paraformaldehyde at 4°C.Post-fixed
brains were embedded in paraffin, followed by preparation

of 5-pm thick coronal sections using a microtome.

Hematoxylin-eosin staining to examine neuronal
morphology in cerebral cortex

The paraffin-embedded brain slices were deparaffinized
with xylene and rehydrated in a graded ethanol series of
50%-100% (v/v), followed by washing with water. The
slices were stained with hematoxylin and eosin and were

then examined by light microscopy.

Measurement of MMP-9 and IV collagen expression
by immunohistochemistry

Immunohistochemstry was performed using the
avidin-biotin-peroxidase method." Briefly, sections were
deparaffinized with xylene and rehydrated in a graded
ethanol series,followed by distilled water. High-temperature
antigen retrieval was performed in 1 mmol/L citrate buffer.
To block endogenous peroxidase activity, sections were
incubated for 30minutes in 1% H202. Following blocking
with 5% (v/v) normal goat serum in PBS for 1 hour at 37°C,
sections were incubated with rabbit anti-MMP-9 (1:100) or
anti-IV collagen (1:100)polyclonal antibodies at 4°C for 2
days. These sections were then incubated with botinylated
goat anti-rabbit secondary antibody (1:200) overnight,
followed by avidin-conjugated horseradish peroxidase
for 1 hour at 37°C. Finally, sections were incubated with
peroxidase substrate diaminobenzidine (DAB) until the
desired staining intensity developed. Image analysis was
performed using the Leica QWin image processing and
analyzing system.Ischemia/reperfusion leads to increased
expression of MMP-9 and degradation of IV collagen.The
number of MMP-9 and IV collagen positive cells, lightly
brown stained cells, were observed and counted. Five non-
overlaping representative high power fields (10x40) were
selected from each tissue slice, the number of positive cells
was counted, and the average was used as a measure of

positive cells.

Measurement of BBB permeability by Evan’s blue
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Global CIR damages BBB, which increases permeability
of microvasculature and results in Evan’s blue dye
extravasation. Quantitative evaluation of BBB disruption
was achieved by measuring the amount of Evan’s blue dye
contained in the ischemic tissue. Evan's blue dye (2%wt/vol
in PBS) was intravenously administered (3 ml/kg) via the
tail vein an hour before rats were sacrificed. The rats were
then perfused with 250 ml cold PBS to remove intravascular
Evan's blue dye, and the brains were rapidly removed,
weighed, and homogenized.Dimethylformamide was added
(4 volumes) and the sample incubated in a 50 water bath
for 72h, centrifuged for 10 minutes at 3000r/min, then the
supernatant was recovered and the dye was detected by UV
spectrophotometer, using the absorbance at 635nm. We
obtained thecontent of Evans blue from comparison with a

standard curve expressed as pg/g.

Measurement of brain water content

Global CIR injury leads to brain edema, which can be
assessed by measuring the brain water content. Following
24h reperfusion, brains were removed, weighed quickly and
wet weight(WW) determined. The tissues were then baked
in the oven (70°C) for 72h, weighed again to obtain dry
weight (DW) and the brain water content was calculated by
the formula of (WWDW)/WWx100%.

Evaluation of the learning, memory, and spatial
orientation ability of CIR rats by Morris water maze tests

Global CIR injury causes varying degrees of
neurological dysfunction, which can be expressed as
reduced motor function and intellectual decline, result
ing in altered learning,deficit in memory, and impaired
spatial orientation ability. Morris water maze is the classic
experiment used to evaluate the function of cortex and
hippocampusl5. It effectively contains two experiments: a
place navigation test and a space exploration experiment.
Data acquisition and image analysis were accomplished
automatically by using image processing monitor system.

Place navigation test: tests spatial learning ability
and memory in rats. Each group of rats swims free for
about 3 minutes in order to familiarize themselves with
the environment 24h before the first day of experimental
administration. The experiments lasted 6d, and 4 timed

episodes of continuous training were held every day. Rats
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were put into the water randomly from four different
quadrants and the time recorded until they climbed onto
the submerged platform; this measure is the escape latency
(EL). After rats stayed on theplatform for 20s, the test began
again. Rats that could not find the platform within 120s
were guided to the platform to rest for 20s and the escape
latency was recorded at maximal value(120s). Taking the
average of the four quadrants yielded graded learning
scores for the day.

Space exploration experiment: tests the ability to
remember the original position of the platform. When
the last test of spatial navigation was completed on the
fifth day, rats were put into the water from the southwest
quadrant and it was recorded how many times rats went to

the location of the original platform within 120s.

Statistical analysis

The SPSS 13.0 statistical package (SPSS, Chicago,
IL, USA) was used to analyze the results.The data were
expressed as Mean + SD. Comparison between two groups
used single factor analysis of variance and LSD-t test, the

data on escape latency used repeated measurements and

Figure 1: HE staining of the effect of tea polyphenol treatment
on the morphology of cortex following global cerebral
ischemia/reperfusion. A) Cerebral cortex without ischemia/
reperfusion had a clear structure, neurons were in good
order, round, and had a pale-stained nucleus with nucleoli.
B) Neuron cells damaged by global cerebral ischemia/
reperfusion showed shrank cell bodies, hyperchromatic
and concentrated nuclear material, disappeared nucleolus,
and shrunk and dissolved whole neuron. C) Following tea
polyphenol treatment, the morphology of cerebral cortex
improved greatly. Representative image (magnification: x400)
from each group is shown. Experiments were repeated three

times with similar results.
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analysis of variance. A P-value of < 0.05 was considered

significant.

RESULTS

Tea polyphenols protect brain tissue from ischemia/
reperfusion injury

Global CIR induces BBB damage and brain edema,
which leads to neuronal damage. HE staining of the

cerebral cortex showed that the structure of cerebral

Figure 2: Global CIR upregulated the expression of MMP-9,
but tea polyphenol treatment inhibited it. MMP-9 expression
was determined by immunochemistry staining.Representative
image (magnification: x400) from each group is shown. A)
Without ischemia/reperfusion, there was barely any lightly
stained brown cell. B) After 24h global CIR, lightly stained
brown cells (indicated by arrowhead) were greatly increased.
C) After 24h global CIR, there’s only a few light brown
cells (arrowhead) following tea polyphenol treatment. D)
Quantification of the number of MMP-9 positive cells in SD
rats after global CIR at each indicated time point. Data were
expressed as Mean + S.D. PO versus I/R group,%p<0.05, TP
versus I/R group, A p<0.05, n=5.
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cortex morphology of the PO group was clear and its
membrane was not distinct from its surroundings; the
nucleus was large, round, and had basophilic vacuoles
(Figure 1A). In the IR group, following 24h reperfusion,
cortex cells showed the following: a) cell bodies shrank; b)
hyperchromatic and concentrated nuclear material, absent
nucleolus; and ¢) the whole neuron had shrunk and been

dissolved. The cells were chaotically distributed (Figure 1B).

Figure 3: Immunochemistry staining of IV collagen positive
cells. Representative image(magnification: x400) from
each group is shown. A) PO group. Without ischemia/
reperfusion,the light brown positive cells (indicated by
arrowhead) are distributed in diffuse manner in large
quantities. B) IR group. After 24h global CIR, the number
of light brown cells were reduced significantly. C) TP group.
After 24h global CIR, following tea polyphenol treatment,the
number of light brown stained cells was increased
significantly. D) Quantification of the number of IV collagen
positive cells in SD rats after Global CIR at each indicated
time points.CIR increased the degradation of IV collagen,
but TP treatment inhibits it. The degradation of IV collagen
was time dependent. Data were expressed as Mean + S.D. PO
versus I/R groupp<0.05, TP versus I/R group, A p<0.05;

n=5.
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In the TP group, following treatment with tea polyphenols,
cortical morphological improved, normal cells and injured
cells were distributed together, but most of the neurons
were normal (Figure 1C).

Tea polyphenols inhibit the expression of MMP-9

Immunohistochemcal staining made MMP-9 positive
cells stain light brown (Figure 2).Expression of MMP-9
in the PO group was low; there are lightly stained MMP-9

positive cells that were barely brown (Figure 2A). Following

Figure 4: Effect of tea polyphenol treatment on Evan’s blue
content and water content in the brain tissue of SD rats after
global CIR. A) Evan’s blue content in brain tissue. Evan’s
blue content was quantified according to the external Evan’s
blue standard curve and was expressed per gram of brain
tissue (ng/g). B) Water content in brain tissue. Data were
expressed as Mean + S.D. PO versus I/R groupp<0.05, TP
versus I/R group, A p<0.05; n=5.
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24h reperfusion, the IR group yielded the highest expression
level of MMP-9, the lightly stained brown cells were
distributed everywhere (Figure 2B), but in the TP group,
the lightly stained brown cells were reduced significantly
(Figure 2C). MMP-9 expression was seen in both IR and TP
groups after 6h,12h, 24h reperfusion, and increased with
time. Expression of MMP-9 in the IR group was always
more than that seen in the TP group at each time points
(Figure 2D). These results suggest that tea polyphenol
treatment inhibits the expression of MMP-9.

Figure 5: Effect of tea polyphenol treatment on neurological
outcome. Animal neurological behavior was assessed by
Morris water maze test. A) Escape latency for SD rats after
CIR. B) Crossing times for SD rats after CIR. Data were
expressed as Mean = S.D. PO versus I/R group,%p<0.05, TP
versus I/R group, A p<0.05, n=5.

Al

[ =1
-
I F

A lEncy (5

=51 Ome (08}

)

=k
* -

Croesing fmes
i i

araup

Cover Thesis

Tea polyphenols increase the expression of IV
collagen

Immunohistochemcal staining made IV collagen
positive cells turn lightly brown. We determined the IV
collagen expression at 6h, 12h, and 24h after reperfusion.
Expression of IVcollagen in the PO group was obvious,
and there were diffused brown lightly stained IVcollagen
positive cells distributed throughout the slide (Figure 3A).
Following 24h reperfusion, the IR group had the least
expression of IV collagen and the lightly stained brown
cells were barely visible (Figure 3B), but in the TP group,
the lightly stained brown cells had increased significantly
(Figure 3C). Over time, the number of IV collagen positive
cells decreased progressively in the IR group, but at all three
time points, tea polyphenol treatment was able to partially
recover the decrease (Figure 3D). These results suggest that
tea polyphenols can inhibit the CIR-induced degradation of
IV collagen.

Tea polyphenols reduce brain Evan’s blue content
and brain water content following ischemia/reperfusion

Global CIR increased expression of MMP-9 (Figure
2) and degradation of IV collagen(Figure 3), which would
compromise BBB integrity, leading to leakage of Evan’s
blue dye and increased water content in the brain tissue.
Figure 4A shows that compared with the POgroup, the
brain Evan’s blue content for the IR group was dramatically
increased at 24h after reperfusion, while tea polyphenol
treatment significantly reduced the leakage of Evan’s blue
into the tissue. Similarly, global CIR increased brain water
content, leading to brain edema,while the water content in
the TP group decreased significantly compared with the IR
group(Figure 4B). These results suggest that tea polyphenol
treatment can reduce Evan’s blue leakage and water content

in the brain tissue by protecting the integrity of the BBB.

Tea polyphenols improve the neurological
performance following global CIR

In order to demonstrate that protection of the BBB
integrity by tea polyphenols would result in improved
overall neurological outcome, we evaluated the neurological
function of the animals using Morris water maze.
Navigation tests showed that compared to the PO group,the

escape latency of the IR group was extended significantly
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(p<0.05) (Figure 5A), whichmeans the time for rats in the
IR group to climb up onto the platform from when it was
put into the water was significantly longer than what was
seen for the PO group. The escape latency of the TP group
was significantly shortened when compared with the IR
group.

Similarly, the crossing times of the IR group decreased
significantly compared with the PO group (Figure 5B),
which means the times for rats in the IR group got to the
original platform in 120s after being put into the water
were obviously less than it was in the POgroup. The
crossing times for the TP group increased significantly
when compared with the IR group (p<0.05) (Figure
5B). Together, these results suggest that tea polyphenol
treatment can significantly improve neurological

performance of rats following CIR.

DISCUSSION

Recent studies have shown that tea polyphenols
participate in brain protective effects16.In the present
study, we investigated the possible underlying mechanism
for this neuroprotective effect obtained from tea
polyphenols, with a special focus on the protection of BBB
integrity and the consequent improvement in neurological
behavior. We found that cerebral ischemia/reperfusion
induced an increase in MMP-9 (Figure 2), which was
accompanied by decreased IV collagen (Figure 3) and
increased Evan’s blue content and water content in the
brain tissue (Figure 4). It also caused different extents
of neuronal dysfunction, leading to a decreased learning
ability, memory, and spatial orientation in rats(Figure 5).
But treatment with tea polyphenols reduced the expression
of MMP-9, decreasedIV collagen degradation, reduced
Evan’s blue content and water content in brain tissue,
and improved the neurological behavior observed in rats.
These findings suggest that treatment with tea polyphenols
attenuated BBB disruption by inhibiting MMP-9-
mediated degradation of IV collagen in the ischemic BBB
microvasculature.

Our study demonstrates that global cerebral ischemia/
reperfusion can induce increased expression of MMP-9
and degradation of IV collagen, lead to BBB damage, thus
result in neurological deficit. To our knowledge, this is the

first time study to show that tea polyphenols can inhibit
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expression of MMP-9 and degradation of IV collagen
in a global cerebral ischemia/reperfusion rat model. In
our study, tea polyphenols were found to be beneficial
for protecting BBB and improve neurological outcome
following global cerebral ischemia/reperfusion. Because of
time limitation, we did not study further on the mechanism
of how tea polyphenols protect BBB, which would be our
next target.

The BBB mainly contains three structures: cerebral
vascular endothelial cells,basement membrane, and
astrocyte end-feet. Astrocytic foot processes have a tough
glial membrane layer covering about 85% of the surface
of brain capillaries. Astrocyte is a major source for MMP-
9, which when activated could alter the integrity of BBB.
The basement membrane is mainly constructed of IV
collagen and fibronectin, playing a supporting role,which
prevents vascular deformation from hydrostatic pressure
and osmotic pressure changes.Degradation of IV collagen
would compromise the BBB integrity.

MMP-9 does not express, or is only expressed in
low amounts, in normal brain tissue2.After cerebral
ischemia, ischemic brain tissue produces active MMP-
9, which degrades the extracellular matrix composed
of collagen (especially type IV collagen), laminin,
elastin, and fibrin5. These processes promote basement
membrane degradation, destroy its integrity, and
increases permeability of the BBB, resulting in water and
neutrophils leaving the vasculature As a result, the water
content of hematoma in the brain tissue is increaseds,
leading to brain edema and local inflammation. It has
been shown that MMP-9 activity is closely related to the
inflammatory response'’. Neutrophils become immersed
in tissue after leaving blood circulation, which requires
MMP-9, and MMP-9 expression is the promoter allowing
more neutrophils to become immersed in brain tissue,
thus increasing ischemic brain damage.MMP-9 destroys
the BBB, but also causes local inflammation18 at the same
time. MMP-9 stimulation by cytokines which have been
released from previously inflammatory protease activity
during inflammatory reactions, further aggravate tissue
damage, creating a vicious cycle'”. The present study
found that ischemia/reperfusion increased the expression
of MMP-9 and decreased the expression of IV collagen,

resulting in a significant increase in Evan’s blue content
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and water content in the brain tissue. The damage to the
BBB then leads to neurological dysfunction, which may
be manifest as reduced motor function and intellectual
decline, resulting in decreased learning ability, memory,
and impaired spatial orientation.

Polyphenols are among the most beneficial
compounds found in tea to improve health.Their
beneficial effects have been represented in the following
areas: 1) Reduced iNOS gene expression and reduced NO
production in turn reduces the inflammatory response.
Studies have shown that NO and peroxynitrite can be
cleared directly by tea polyphenols20. ii)Inhibits the
activity of NF-kB. Activation of NF-kB is an important
step in the inflammatory response. It was reported that tea
polyphenols could inhibit the activity of NF-kB both in
vivo and in vitro®. iii) Tea polyphenols can also regulate
inflammatory mediators, reduce the accumulation of
inflammatory cytokines and its adhesion effect on the
damaged cells and their migration process, in order to
produce their anti-inflammatory effects®. iv) Reduced
expression of vascular adhesion molecule-1, thus reducing
monocyte aggregation in the inflamed area23. v) Tea
polyphenols also show other anti-inflammatory effects
in vivo, such as generating eicosanoids—an important
material increased significantly in ischemic tissues, in
order to terminate inflammatory cascade actions occurring
through COX-catalyzed arachidonic acid*®*. Our results
clearly demonstrate that treatment with tea polyphenols
significantly attenuated BBB damage through reduced
expression of MMP-9 and reduced degradation of IV
collagen, thus lowering Evan’s blue content and water
content in brain tissue. More importantly, tea polyphenols
treatment also improved the neurological behavior scores
in rats, which suggests that tea polyphenols are a potential
treatment for CIR. These promising results should be
pursued further, since there is currently a lack of effective
clinical treatment available following cerebral ischemia/
reperfusion injury.

In summary, the present study suggests that increased
MMP-9 expression and IV collagen degradation may
play an important role in BBB damage during global
CIR. More importantly, our results demonstrate that tea
polyphennols can reduce the MMP-9 increase and IV
collagen degradation, leading to a significant reduction in
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brain edema and improvements in neurological functions.
Because the delayed reperfusion associated with brain
edema and hemorrhage occurs as a result of the BBB
disruption, and MMP-9 is considered to be the critical
mediator of this process, our results provide important
mechanistic evidence in support of using tea polyphenols as
a useful neuroprotective treatment for ischemia/reperfusion
injury, and potentially in an effective combination therapy
to extend the therapeutic time widow for additional

intervention.

REFERENCES

Sandoval, K.E., 1tt, ., Blood—brain barrier tight junction permeability and 1schemic stroke. Neurobiolo;

1 Sandoval, K.E., Witt, K.A.,. Blood=brain b ght j P bility and isch ke. Neurobiology
of disease.2008,32, 200-219.

2] Wagner, S., Nagel, S., Kluge, B., Schwab, S., Heiland, S., Koziol, J., Gardner, H.,Hacke, W... Topographically
graded postischemic presence of metalloproteinases is inhibited by hypothermia. Brain Research. 2003,984,
63-75.

3 ang, X., Mori, T., Jung, J.C., Fini, £, Lo, E.H.,. Secretion of matrix metalloproteinase—2 and—9 after

3 Wang, X., Mori, T.. Jung, J.C., Fini, M.E., Lo, E.H... S f llops 2 and-9

mechanical trauma injury in rat cortical cultures and involvement of MAP kinase. Journal of neurotrauma
2002,19, 615625,

[4]  Fujimura, M., Gasche, Y., Morita—Fujimura, Y., Massengale, J., Kawase, M.
activated matrix metalloproteinase—9 and blood—brain barrier disruption in mice after focal cerebral ischemia
and reperfusion. Brain Research. 1999.842, 92—100.

[5]  Hashimoto, T., Wen, G., Lawton, M.T., Boudreau, N.J., Bollen, A.-W., Yang, G.Y.,Barbaro, N.M., Higashida,
R.T., Dowd, C.F., Halbach, V.V., Young, W.L.,.Abnormal expression of matrix llo and tissue
inhibitors of metalloproteinases in brain arteriovenous malformations. Stroke. 2003,34, 925-31

[6]  Ancja, R., Hake, P.W., Burroughs, T.J., Denenberg, A.G., Wong, H.R., Zingarelli, B., Epigallocatechin, a
green tea polyphenol, attenuates myocardial ischemia reperfusion injury in rats. Molecular Medicine.

2004,10, 55.

n,P.H... Early appearance of

71 Pfefferkorn, T., Rosenberg, G.A. Closure of the blood—brain barrier by matrix metalloproteinase inhibition
reduces rtPA—mediated mortality in cerebral ischemiawith delayed reperfusion. Stroke. 2003,34, 2025

[8]  Zhang, X., Wang, W, Ruan, X.,. Expression of platelet—activating factor receptor gene during focal reversible
ischemia in rat brain. Chinese Journal of Neurology. 2002,35,22—24.

[9]  Sumii, T., Lo, EH.,

transformation after embolic focal ischemia in rats. Stroke. 2002,33, 831

of matrix 1l in th bol as

fated hemorrhagic

bol and antioxidant functions.

[10]  Higdon, J.V., Frei, B.,. Tea catechins and polyphenols: health effects,
Critical reviews in food science and nutrition. 2003,43, 89—143.

[11]  Lee, S.Y., Kim, C.Y., Lee, ].J., Jung, J.G., Lee, S.R.,. Effects of delayed administration of (~)—epigallocatechin
gallate, a green tea polyphenol on the changes in polyamine levels and neuronal damage after transient forebrain
ischemia in gerbils. Brain research bulletin. 2003,61, 399—406.

[12] Mui * @, C., Mazzon, E., Di Paola, R., Genovese, T., Menegazzi, M., Caputi, A.P.,Suzuki, H., Cuzzocrea, S.,.
Green tea polyphenol extract attenuates ischemia/reperfusion injury of the gut. Naunyn—Schmiedeberg's
archives of pharmacology. 2005,371, 364—374.

[13]  Pulsinelli, W.A., Brierley, ].B... A new model of bilateral hemispheric ischemia in the unanesthetized rat. Stroke.
1979,10, 267

[14]  Phanithi, P.B., Yoshida, Y., Santana, A., Su, M., Kawamura, S., Yasui, N., Mild hypothermia mitigates post@\
ischemic neuronal death following focal cerebral ischemia in rat brain: Immunohistochemical study of Fas,
caspase©\3 and TUNEL. Neuropathology. 2000,2( —282.

[15]  Ten, V.S., Wu, EX., Tang, H., Bradley~Moore, M., Fedarau, M.V., Ratner, V.., Stark,R 1., Gingrich, J.A.,
Pinsky, D.J... Late Measures of Brain Injury After Neonatal Hypoxia * Clschemia in Mice. Stroke.

2004,35, 2183-2188.

[16]  Levites, Y., Amit, T., Youdim, M.B.H., Mandel, S... Involvement of protein kinase C activation and cell

survival/cell cycle genes in green tea polyphenol (—)—epigallocatechin 3—gallate neuroprotective action. Journal
of Biological Chemistry.2002,277, 30574—30580.
[17)  Montaner, J., Alvarez—Sabin, J., Angles, A., Molina, C.. Abilleira, S..Arenillas, J., Chacon, P.,

Monasterio, J.,. Correlation berween the expression of proinflammatory cytokines and matrix metalloproteinases

arbera

in the acute phase of an ischemic stroke]. Revista de neurologia. 2001,33, 115.

[18]  Magnoni, S., Baker, A., George, SJ., Duncan, W.C., Kerr, L.E., McCulloch, J..Horsburgh, K... Differential
alterations in the expression and activity of matrix metalloproteinases 2 and 9 after transient cerebral ischemia in
mice. Neurobiology of disease. 2004,17, 188—197.

[19]  Scott, K.A., Amott, C.H., Robinson, $.C., Moore, R J., Thompson, R.G., MarshallJ.F., Balkwill, E.R.,.
TNF-alpha regulates epithelial expression of MMP=9 and integrin alphavbeta6 during tumour promotion. A
role for TNF-alpha in keratinocyte migration?Oncogene. 2004,23, 6954—6966.

[20]  Paquay, J.B.G., Hacnen, G.R.M.M., Stender, G., Wiseman, S.A., Tijburg, L.B.M.,Bast, A.,. Protection against
nitric oxide toxicity by tea. Journal of agricultural andfood chemistry. 2000,48, 5768-5772.

[21]  Nam, S., Smith, D.M., Dou, Q.P... Ester bond—containing tea polyphenols potently inhibit proteasome activity
in vitro and in vivo. Journal of Biological Chemistry.2001,276, 13322

[22]  Kawai, K., Tsuno, N.H., Kitayama, J., Okai, Y., Yazawa, K., Asakage, M., Hori, N.,Watanabe, T., Takahashi, K.,
Nagawa, H.,. Epigallocatechin gallate attenuates adhesion and migration of CD8+ T cells by binding to CD11b
Journal of allergy and clinical immunology. 2004,113, 1211-1217

[23]  Ludwig, A., Lorenz, M., Grimbo, N., Steinle, F., Meiners, S., Bartsch, C., Stangl, K.,Baumann, G., Stangl, V...
The tea flavonoid epigallocatechin—3-gallate reduces cytok duced VCAM=1 exp

and monocyte
adhesion to endothelial cells. Biochemical and biophysical research communications. 2004,316, 639665

[24]  Iadecola, C., Ross, M.E.,. Molecular Pathology of Cerebral Ischemia: Delayed Gene Expression and Strategies

for Neuroprotectiona. Annals of the New York Academy of Sciences. 1997
[25]  Williams, K., Higgs, G... Eicosanoids and inflammation. The Journal of pathology.1988,156, 101-110

FAM 2012 Jan/Feb Vol.19 Issue 1



Body Position Changes Influence Stroke Volume Variation in

Mechanically Ventilated Patients with Sepsis

Dai-hua Yu

Intensive Care Unit, Tangdu Hospital, The Fourth Military Medical University, Xi'an 710000, China

Abstract

Objective: To investigate the effect of body position changes on the SVV in ventilated patients with sepsis.

Methods: Sixty-six patients with sepsis were studied during mechanical ventilation. All patients were randomly placed in the supine, 30° head-

up, 30° left or right recumbent or prone positions. In addition to standard hemodynamic monitoring, SVV, central venous pressure(CVP), cardiac

index(CI), stroke volume index(SVI), global end-diastolic volume index(GEDVI) and global ejection fraction(GEF) were recorded at each position after

stabilization.

Results: SVV had strong negative correlation with CI, SVI, GEF and GEDVI(P<0.0001). After the change to the 30° head-up or the prone position,
SVV increased significantly, while CI, SVI, GEF and GEDVI decreased dramatically. SVV in the supine position did not correlate with 30° head-up or

prone induced changes in CI(P<0.05). All variables did not differ between 30° left or right recumbent and supine position.

Conclusions: Body position changes may affect the correlation of SVV with hemodynamic variables. The 30° head-up and prone position increased

SVV due to the associated decreased stroke volume. The 30° left or right recumbent positions do not affect SVV and stroke volume.

Key words:stroke volume variation; body position change; sepsis

Introduction
Maintenance of hemodynamic stability and the

critical organ perfusion are crucial to the treatment of
patients with sepsis"’. In patients undergoing sepsis, the
severe infection and sepsis increased vessel permeability,
allowing intravascular plasma to move into the interstitial
compartment. Therefore, both are associated with the
decreased intravascular blood volume and impaired
perfusion of critical organs. Aggressive fluid infusion is
critically important for supporting cardiac and respiratory

function in septic patients. However, excessive fluid

Special Column

administration has deleterious effects such as worsening
gas exchange, hemodilution and cardiac overload.
Consequently, volume expansion must be conducted
in septic patients with an effective predictor to improve
hemodynamic function.

Static cardiac preload variables, such as central venous
pressure(CVP), often fail to provide reliable information on
cardiac preload and are not capable of predicting a cardiac
response to fluid therapy!?. In contrast to static preload
variables, dynamic preload variables, such as stroke volume

variation(SVV), are based on heart-lung interactions for
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guiding volume administration in mechanically ventilated
patients. SVV can be clinically measured with the arterial
pulse-contour analysis into the selected monitor by the
PiCCOplus system"*!,

Several studies have demonstrated the validity of
SVV calculated with the PiCCOplus system for predicting
fluid responsiveness in patients undergoing cardiac
surgery, brain surgery, abdominal surgery, and those
with a critical illness"”®). Intraoperative optimization
of intravascular volume using SVV and cardiac output
(CO) monitoring is associated with better intraoperative
hemodynamic stability, lower incidence of complications,
reduced critical care admissions and reduced mortality

-1 .
9-10] However, most studies were

after major surgery'
performed in supine patients to assess the usefulness of
SVV for predicting fluid responsiveness. During clinical
practice, patients in an intensive care unit may require
the semi-reclining, alternating left or right recumbent,
even intermittent prone positions for treatment during
mechanical ventilation. Although accurate predictions of
fluid responsiveness have been demonstrated by SVV and
the surrogate systolic pressure variation(SPV) in ventilated

1131 it remains unclear

and supine patients with sepsis
whether body position changes affect SVV efficacy for
assessing preload adequacy and functional hemodynamic
monitoring in patients with sepsis. Moreover, the body
position changes impact vena cava blood return, chest
wall compliance, and intrathoracic pressure, which are

important determinants for SVV.

Tabel 1.Clinical characteristics and etiological diseases of
patients included in the study

Categary Data
n 60
Gender(male/female) 32/28
Age(year) 64.8 +18.2
Weight(kg) 68.5+7.2
Height(cm) 166.3+5.1
Body mass index(kg/m2) 22.6+1.3
Pulmonary Infection(PI) 26
Other diseases associated with PI 5
APACHE 11 16.4+5.7
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To our knowledge, there are no investigations devoted
to study the influence of body position changes on the
SVV and hemodynamic data in ventilated patients with
sepsis. Herein we investigate the correlation of SVV with
hemodynamic data in ventilated patients with sepsis. We
also investigated the correlation of SVV in supine position
with body position induced changes in CI. We further
studied the influence of body position changes on SVV
reflected by global end-diastolic volume index(GEDVI) and
hemodynamic data including mean arterial pressure(MAP),
cardiac index(CI), stroke volume index(SVI) and global

election fraction(GEF) in ventilated patients with sepsis.

Materials and Methods
1.Patients This study was approved by the Ethical

Committee of Tangdu Hospital, The 4th Military Medical
University, and informed consent was obtained from the
patient or a relative. From December 2009 to December
2010, the 66 consecutive patients diagnosed as sepsis and
undergoing mechanical ventilation in our intensive care
unit were enrolled in this study. Patients with arrhythmias,
valvular heart disease, an ejection fraction less than 40%,
intracardiac shunt, severe peripheral arterial stenosis,
pulmonary artery hypertension or chronic obstructive
pulmonary disease were excluded.

2.Protocol Following endotracheal intubation,
the patients were mechanically ventilated by a volume
controlled ventilation model with a tidal volume of 8-10ml/
kg, 50% inspired oxygen concentration, and a 5cmH20
positive end-expiratory pressure. The ventilation frequency
was set at 15 breaths per minute. The patients were deeply
sedated during the study period by prolonged intravenous
administration of midazolam(2mg/h) and morphine(2mg/
h) with microinfusion pump. The clinical characteristics of
patients and etiological diseases are summarized in Table 1.

Baseline measurements were obtained at the supine
position in patients undergoing mechanical ventilation.
Thereafter, patients was placed into the 30° head-up,
the 30° left recumbent, the 30° right recumbent and the
prone position in a random manner. The time interval
between two different body positions was more than 2h.
Hemodynamic measurements were performed in each
position after at least 10 min of stabilization. During the

entire experimental period, ventilation settings were kept
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constant, inotropes or vasopressors were injected in a stable
dose by microinfusion pump if necessary, stimulation
of the patients was avoided, and no external fluids were
administered.

3.Hemodynamic monitoring A 20G arterial catheter
was advanced into the radial artery for continuous
monitoring of systolic arterial pressure, diastolic arterial
pressure and mean arterial pressure(MAP). An 8F triple-
lumen central venous catheter(AG-15854-E; Arrow
International Inc., Reading, PA, USA) was inserted in the
right internal jugular or subclavian veins for measurement
of central venous pressure(CVP). A flexible 4F catheter
with an integrated thermistor(Pulsiocath PV2014L13;
Pulsion Medical Systems, Munich, Germany) was inserted
into the left femoral artery and connected to the stand-
alone monitor PiCCOplus(software version 5.2.2; Pulsion
Medical Systems). Thermodilution measurements of 15
ml iced saline solution(<8°C) injected through the central
venous catheter were performed to determined CO and
stroke volume(SV). Triplicate CO measurements were
averaged from three bolus injections. Global end-diastolic
volume(GEDV) was calculated from CO, mean transit time,
and the down-slope time of the indicator: GEDV = CO
X(mean transit time — down-slope time). Global ejection
fraction(GEF) was obtained from SV and GEDV: GEF =
4xSV/GEDV. The thermodilution was used to calibrate
pulse contour analysis for continuous CO monitoring

and SVV. SVV, as a percentage change of SV during the

Fig. 1 Correlation between SVV and CI, SVI, GEF and
GEDVlI in patients in five different body positions.

SVV exhibited a strong and positive correlation with
CI(r2=0.46, P<0.0001), SVI(r2=0.44, P<0.0001), GEF(r2=0.45,
P<0.0001) and GEDVI(r2=0.84, P<0.0001)

e
Wil

¥ I-IE' =

[ .:!:I. n. o i’
HE TR R
B 4 :FI!!!!ﬂi:i:I.f L,

-

R mn

e TE i
"H;“-HHLI-“!I 5 . !iEiiz:
i ! e, ARl
i : 3 ) = :Hl!l%hiil‘lh'llt.l ™

£ Ll

Special Column

ventilatory cycle, was assessed with the following equation:
SVV(%) =(SVmaximum-SVminimum)/SVmean, where
SVmaximum and SVminimum were mean values of
the four extreme values of SV during a 30 s period, and
SVmean was the average value for the time period. CO,
SV, and GEDV were normalized to body surface area into
cardiac index(CI), stroke volume index(SVI) and global
end-diastolic volume index(GEDVI), respectively. The CVP
and MAP were also measured at end-expiration.
4.Statistical Analysis All results are expressed as
the mean + standard deviation. Statistical analyses
were performed using the SPSS statistical software
package(version 13.0; SPSS Inc, Chicago, IL, USA). The
Analysis of Variance(ANOVA) was used to compare the
hemodynamic variables among the various body positions.
A Pearson correlation was used for linear regression analysis
between SVV and CI, SVI, DEDVI and GEF. The linear
regression analyses of SVV in the supine position with body
position induced changes in CI were also performed with
Pearson correlation. The Pearson correlation coefficients r
and r2 were calculated between two variables. A P value of

less than 0.05 was considered statistically significant.

Results

6 patients were excluded, two of them were diagnosed
as chronic obstructive pulmonary disease, the other
4 patients had blood pressure fluctuation and needed
to adjust the dose of inotropes or vasopressors during
observation.

1.The Pearson correlation of SVV with hemodynamic

Tabel 2.The r, r? and P value obtained with Pearson
Correlation Analysis between SVV and hemodynamic
data(CI, SVI and GEF) or central blood volume(GEDVI)

SVv
r 2 P
CI(I/min/m?2) -0.68 0.46 0.00
SVI(ml/m2) -0.67 0.44 0.00
GEF(%) -0.68 0.46 0.00
GEDVI(ml/m?2) -0.84 0.70 0.00

SVV, stroke volume variation; CI, cardiac index; SVI, stroke volume
index; GEF, global ejection fraction; GEDVI, global end-diastolic volume

index.
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data The variables for Pearson correlation were obtained
from the ventilated patients with five body positions, not
in a specific position. The SVV exhibited a significant
and negative correlation with CI(r=-0.68, P<0.0001),
SVI(r=-0.67, P<0.0001), GEF(r=-0.68, P<0.0001) and
GEDVI(r=-0.84, P<0.0001)(Figure 1). These data suggested
that the body position changes did not impact the
correlation relationship between SVV and hemodynamic
data.

The Pearson correlation results comparing SVV
with the hemodynamic data are summarized in Table 2.
The r values between SVV and hemodynamic variables
ranged from -0.68 to -0.84. The r2 between SVV and
hemodynamic variables suggested that 44% -70% of
output or preload changes could be accounted for by
changes in SVV. These data suggest that SVV was reliable
for functional hemodynamic monitoring in ventilated
patients with sepsis.

2.The influence of the 30° head-up and prone position
on the hemodynamic data and SVV The 30° head-up
position induced a significantly reduction in MAP, CI, SVI
and GEF in the volume controlled ventilation models(Table
3). Concomitantly, GEDVI was also decreased with the
30° head-up position. More importantly, the SVV was
elevated from 8.1+3.5% to 10.5+4.2% by 30° head-up
position(Figure 2a). The prone position significantly
reduced MAP, CI, SVI and GEF. Concomitantly, GEDVI
was also reduced after prone position. More importantly,
SVV of the prone position(12.6%£5.5%) was markedly
higher than that of the supine position(8.1£3.5%)(Figure
2d). These suggested that the 30° head-up and prone
positions reduced the stroke volume, increased the SVV,

and were associated with hemodynamic depression.
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3.The influence of the 30° right and 30° left recumbent
position on the hemodynamic data, central blood volume
and SVV The hemodynamic data in the 30° left or right
recumbent position are summarized in Table 3. The 30°
right or left recumbent positions did not change the MAP,
CI, SVI and GEF in the volume controlled ventilation
models. Concomitantly, GEDVI did not differ between the
supine position and either the 30° right recumbent position
or the 30° left recumbent position. More importantly, the
SVV of the 30° right and left recumbent positions were
comparable to the supine position(Figure 2b, 2¢). These
data suggest that 30° left and 30° right recumbent position
did not affect SVV without any resulting changes in
hemodynamic conditions.

4.The Pearson correlation of SVV in the supine
position with 30° head-up or prone position induced
changes in CI The SVV in the supine position did not
correlate with the 30° head-up position induced changes in
CI(r =-0.119, P>0.05) or prone position induced changes
in CI(r -0.130, P> 0.05)(Figure 3). The r2 values for SVV
compared with changes in CI were 1.4% and 1.7% after
30° head-up and prone position, respectively(Table 4).
These suggested that alteration of CI and SVV induced by
body position changes were not only preload-dependent.
The other mechanisms, except for decreased central blood
volume, might be responsible for the alterations on SVV
and CI induced by body position changes.

Discussion

The usefulness of SVV to predict the fluid
responsiveness has been demonstrated in ventilated and
supine patients with shock!"'*), However, ventilated patients
may require body position changes such as the head-up,

left or right recumbent and prone position for the purpose

Tabel 3.Hemodynamic data in patients undergoing mechanical ventilation on the five various body positions

Items Supine 30° Head-up Prone 30°Left Recumbent |30°Right Recumbent
MAP(mmHg) 82.6+£10.2 75.449.5(1) 70.1 £8.5(1) 83.8 £11.6 81 +12.3
CI(I/min/m?) 3.240.6 2.1+0.7* 2.2 40.4(1) 3.1+0.4 3.540.3

SVI(ml/m?2) 36.8+5.6 30.2£4.4(1) 28.8 £4(1) 35.7+6.2 36.9+5.1
GEF(%) 28.5+5.4 25.4+4.1(1) 24.2+6.2(1) 29.8+6.5 29.6+5.5
GEDVI(ml/m?) 702.2 £15.8 681.1+£12.6(1) 676.5 £ 14.5(1) 692.5 +18.4 706.3 £16.7

MAP, mean arterial pressure; CI, cardiac index; SVI, stroke volume index; GEF, global ejection fraction; GEDVI, global end diastolic volume index.

(1) P<0.05 versus supine
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of treatment. In this study, SVV exhibited strong and
negative correlation with CI, SVI, GEF and GEDVTI in septic
patients despite the fact that all variables were obtained
from five various body positions. These results further
demonstrated that dynamic SVV was an effective predictor
in functional hemodynamic monitoring, which agrees
with numerous previous investigations demonstrating the
usefulness of SVV in predicting fluid responsiveness in
various subsets of ventilated patients>®”*'"'>*) Both SVV
and pressure pulse variation(PPV) are validated to predict
volume responsiveness in the prone position during spine
surgery''.

In the present study, both the 30° head-up and prone
position led to a significant increase in SVV. Concomitantly,
those two body positions reduced SVI, CI, GEF and central
blood volume, as assessed by GEDVI, in agreement with
previous studies. Biais et al'"!! demonstrated that the prone
position significantly increased SVV and PPV but did not
alter their ability to predict fluid responsiveness. Head-up
tilt positions are associated with decreased thoracic fluid
content, SV and CO"™ "7, More interestingly, the 30° left or

Fig. 2 Individual SVV responses. SVVs for the 30° head-up
position and the prone position were significantly higher than
those for the supine position.( the 30° head-up position: Figure
2a; the prone position :Figure 2d)

Individual SVV responses to the recumbent positions of SVV
to the 30° right recumbent position: SVV did not differ between
the 30° left recumbent or the 30° right recumbent position and
the supine position.(the 30°left recuambent position: Figure 2b;
the 30° right recumbent position: Figure 2c)
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right recumbent position did not change the hemodynamic
data and SVV. The increased SVV induced by both the 30°
head-up and prone positions could be attributed mostly to
the decrease in vena cava blood return*'*). The 30° head-
up and prone positions placed the heart on a hydrostatic
level above the head and limbs, which decreased vena

15191 "The mild abdominal compression in

cava return
the prone position, and the downward movement of the
diaphragm in 30° head-up position, might induce inferior
vena cava compression, thereby decreasing vena cava blood
return through increased intra-abdominal pressure'*.
Consequently, the cyclic effect of mechanical ventilation on
the heart would be more pronounced because of a decrease
in vena cava blood return. We also found poor correlation
between SVV in the supine position and the CI changes
induced by the 30° head-up or prone positions, which
suggested that altering body position induced changes in
SVV and CI that were not only preload-dependent but
might be implicated in other mechanisms. It has been
demonstrated that increasing chest wall compliance by

opening the chest decreased SVV!"¥. Unfortunately, we did

Fig. 3 Correlation between SVV in the supine position with
30° head-up or prone position induced changes in CI.

The SVVs in the supine position did not correlate well with
changes in CI induced by the 30° head-up position(r=-0.119,
P>0.05) or prone position(r=-0.130, P>0.05)
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not measure the inspiratory and plateau pressure, so could
not conclude that the increase in SVV was due partially
to the reduced chest wall compliance from body position
changes.

Our study had some limitations. First, SVV reflected
by GEDVI were assessed by PiCCOplus device and were
not compared with another technique, for instance left
ventricular or right ventricular end-diastolic volume
from transoesophageal echocardiography. However,
the changes in CI, SV, GEF and GEDVI related to body
position changes identified in this study were identical
to a previous investigation using echocardiography!"’.
Second, the validity of SVV to predict fluid responsiveness
is usually proven by showing that baseline SVV correlated
well with volume expansion-induced changes in CO. In
this study, fluid volume needed to be stable to investigate
the influence of body position changes on the SVV, so no
volume expansion alterations were performed in this study.
Consequently, this study design did not allow for the use of
common methods to validate the SVV measurements in a
specific position. However, the SVV results showed strong
correlation with hemodynamic variables measured in five
different body positions. Thirdly, we studied sedated and
ventilated patients with a left ventricle ejection fraction
of 40% or greater and a tidal volume of 8 ml/kg. SVV is
affected by the depth of tidal volume under mechanical
ventilation. Therefore, our results could not be extrapolated
to ventilated patients with heart failure and low tidal
volume.

In conclusion, Dynamic SVV is reliable for functional

hemodynamic monitoring in ventilated and septic patients.

Tabel 4.The r, r2 and P value obtained with Pearson
Correlation Analysis between SVV in the supine position and
the CI changes induced by the 30° head-up or prone positions

SVV in supine position

r 2 P

30°head-up position induced

-0.119( 0.014 0.388

change in CI

Prone position induced

-0.130( 0.017 0.313

change in CI

SVYV, stroke volume variation; CI, cardiac index
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SVV correlated well with hemodynamic variables regardless
of patient position. The body position changes did not
affect the correlation of SVV and hemodynamic variables in
patients with sepsis. The 30° head-up and prone positions
increased SVV and decreased CI, SVI, GEF and GEDVT;
reduced GEDVI might be the primary reason for the
increased SVV. The 30° left or right recumbent positions

have no effect on hemodynamic data and SVV.

REFERENCES

1 Rivers E, Nguyen B, Havstad S, et al. Early Goal—Directed Therapy Collaborative Group. Early goal—directed
therapy in the treatment of severe sepsis and septic shock[J]. N Engl J Med, 2001, 345: 1368—1377

2] Osman D, Ridel C, Ray P, et al. Cardiac filling pressures are not appropriate to predict hemodynamic response
to volume challenge[J]. Crit Care Med, 2007, 35: 64—68

[3]  Michard F. Changes in arterial pressure during mechanical ventilation[J]. Anesthesiology, 2005, 103: 419—428

[4] Pinsky MR Functional hemodynamic monitoring]J]. Intensive Care Med, 2002, 28: 386388,

[5]  RexS, Brose S, Metzelder S, et al. Prediction of fluid responsiveness in patients during cardiac surgery[J]. Br
J Anaesth, 2004, 93: 78272-78278.

[6]  Berkenstade H, Margalit N, Hadani M, et al. Stroke volume variation as a predictor of fluid responsiveness in
patients undergoing brain surgery|[J]. Anesth Analg, 2001, 92: 984-989.

71 Derichard A, Robin E, Tavernier B, et al. Automated pulse pressure and stroke volume variations from radial
artery: evaluation during major abdominal surgery[J]. Br J Anaesth, 2009, 103: 678—684

18] Reuter DA, Kirchner A, Felbinger TW, et al. Usefulness of left ventricular stroke volume variation to assess
fluid responsiveness in patients with reduced cardiac function[J]. Crit Care Med, 2003, 31: 13991404,

[9]  BenesJ, Chytra I, Altmann P, et al. Intraoperative fluid optimization using stroke volume variation in high risk
surgical patients: results of prospective randomized study[J]. Crit Care, 2010, 14: R118.

[10]  Mayer J, Boldt J, Mengistu AM, et al. Goal—directed intraoperative therapy based on autocalibrated arterial
pressure waveform analysis reduces hospital stay in high—risk surgical patients: a randomized, controlled
trial[J]. Crit Care, 2010, 14: R18,

[11]  Marx G, Cope T, McCrossan L, et al. Assessing fluid responsiveness by stroke volume variation in mechanically
ventilated patients with severe sepsis[J]. Eur J Anaesthesiol, 2004, 21:132-138,

[12]  Perel A. Assessing Fluid Responsiveness by the Systolic Pressure Variation in Mechanically Ventilated Patients
Systolic Pressure Variation as a Guide to Fluid Therapy in Patients with Sepsis—induced Hypotension[J].
Anesthesiology, 1998, 89:1309—1310.

[13] Tavernier B, Makhotine O, Lebuffe G, et al. Systolic Pressure Variation as a Guide to Fluid Therapy in Patients
with Sepsis—induced Hypotension[J]. Anesthesiology, 1998, 89:1313—1321.

[14]  Biais M, Bernard O, Ha JC, et al. Abilities of pulse pressure variations and stroke volume variations to predict
fluid responsiveness in prone position during scoliosis surgery[J]. Br J Anaesth, 2010, 104:407—413.

[15]  Van Lieshout JJ, Harms MP, Pott F, et al. Stroke volume of the heart and thoracic fluid content during head—
up and head—down tilt in humans[J]. Acta Anaesthesiol Scand, 2005, 49:1287—1492.

[16]  Buhre W, Weyland A, Buhre K, et al. Effects of the sitting position on the distribution of blood volume in
patients undergoing neurosurgical procedures[J]. Br ] Anaesth, 2000, 84:354-357

[17]  Kubitz JC, Annecke T, Kemming GI, et al. The influence of positive end— expiratory pressure on stroke
volume variation and central blood volume during open and closed chest conditions[J]. Eur ] Cardiothorac
Surg, 2006, 30:90-95.

[18]  Dharmavaram S, Jellish WS, Nockels RP, et al. Effect of prone positioning systems on hemodynamic and
cardiac function during lumbar spine surgery: an echocardiographic study. Spine, 2006, 31:1388—1393.

[19]  Yokoyama M, Ueda W, Hirakawa M, et al. Hemodynamic effect of the prone position during anesthesia[]]
Acta Anaesthesiol Scand, 1991, 35:741-744.

[20]  Horvath KD, Whelan RL, Lier B, et al. The effects of elevated intraabdominal pressure, hypercarbia, and
positioning on the hemodynamic responses to laparoscopic colectomy in pigs[J]. Surg Endosc,

1998, 12:107-114.

FAM 2012 Jan/Feb Vol.19 Issue 1
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Abstract

Purpose: The aim of this study was to assess the effects of lung recruitment maneuvers (RM) during prone position on oxygenation and cardiac
function in patients with acute respiratory distress syndrome (ARDS).

Methods: Sixty-six patients with ARDS were enrolled in this study. We performed RM with sequentially increased positive end-expiratory pressure
(PEEP) during supine and prone positions. The respiratory mechanic and hemodynamic parameters were monitored before RM and during the two-hour
follow-up. The blood gas analysis data were recorded, and PaO2/FiO2 and Qs/QT were calculated. Meanwhile, the levels of tumour necrosis factor-o
(TNF-a), interleukin (IL)-1pB, IL-6, IL-8 and von Willebrand factor (vVWF) serum and bronchoalveolar lavage fluid (BALF) were measured using ELISA
method.

Results: We showed that RM in prone position significantly increased PaO2/FiO2 and SPO2 and reduced Qs/QT as compared to that RM in supine
position did (P <0.05). RM in supine and prone positions significantly increased heart rate (HR) and stroke volume variation(SVV), and reduced cardiac
index (CI), stroke volume index(SVI), whole-hearted end-diastolic volume index (GEDVI), wholeheartedly ejection fraction (GEF), which returned to the
basal level after RM(P <0.05). The arterial pressure(MAP), peripheral vascular resistance index(SVRI), intrath oracic blood volume index (ITBVI) and

extravascular lung water index(EVLWI) remained sTab during RM in two positions. Both lung RM and body positioning had no effects on the levels of

TNF-a, IL-1, IL-6, IL-8, and vWF in plasma or BALF.

Conclusion: Lung recruitment maneuvers in prone position significantly reduce hypoxemia in patients with ARDS by increasing oxygenation and

reducing intrapulmonary shunt with little effect on influencing hemodynamics and inflammatory factor production.

Key words: acute respiratory distress syndrome; prone position; lung recruitment maneuvers; hypoxemia
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Lung recruitment maneuvers(RM) are dynamic
processes of reopening of the previous poor- or non-
aerated lung units by transiently increasing transpulmonary
pressure in order to improve gas exchanges. This has
been proposed as an adjunct to mechanical ventilation
in anesthesia and ARDS", In ARDS patients, the amount
of normally aerated lung units are dramatically reduced,
which cause alveolar flooding and poor- or non-aeration.
An increase in alveolar fluid reduces diffusion of oxygen
into capillaries, therefore increasing the shunt. The
majority of patients with ARDS had partially or normally
aerated upper lobes and non-aerated lower lobes'?..
Currently, mechanical ventilation and lung recruitment
are major therapeutic strategies for the treatment of
ARDS. However, mechanical ventilation alone could not
completely reopen collapsed lung units®*. Different
lung recruitment strategies showed variable efficacy and

cause normal lung hyperinflation leading to barotrauma

Special Column

or hemodynamic compromise’.Studies suggested that
the response to RM in patients with ARDS may depend
on the previous respiratory system mechanics, the nature
of the lung insult, and the type of ventilator setting. It is
critical to choose appropriate maneuver strategy for ARDS
patients with hypoxemia in order to effectively reopen
collapsed lung units and improve oxygenation without
causing severe adverse effects. Prone positioning has been
widely used in the treatment of patients with ARDS and
considered as a safe and reliable approach in improving
oxygenation, increasing sputum drainage, and thereby
enhancing impaired lung to re-aerate!®’. In the current
study, based on lung protective ventilation, we examined
the effects of lung RM on oxygenation and intrapulmonary
shunt in ARDS patients with hypoxemia through analyzing
the change of ventilation, oxygenation, hemodynamics, and
secretion of inflammatory factors in plasma and BALF in

prone and supine positions. Our results demonstrated that

FAM 2012 Jan/Feb Vol.19 Issue 1



lung recruitment maneuvers in prone position significantly
reduce hypoxemia in patients with ARDS by increasing

oxygenation and reducing intrapulmonary shunt.

Materials and Methods

Patients

Sixty-six patients diagnosed as ARDS with hypoxemia
at the Department of Intensive Care Unit in Tangdu
hospital Affiliated to the Fourth Millitary Medical
University between November 2010 and January 2011
were recruited for this study. There were 30 male and 36
female patients aged between 17 and 76 years (the average
of 54.2422.5). The value of their Acute Physiology and
Chronic Health Evaluation II (APACHE II) was 16.4+4.2.
All patients were diagnosed and classified according to
the criteria of Acute Lung Injury (ALI)/ARDS issued by
Chinese Society of Critical Care Medicine in 2006. Each
patient displayed sTab hemodynamic status. The arterial
oxygen saturation(SaOz) was lower than 90% when
fraction of inspired oxygen(FiO,) was 0.60. Oxygenation
showed no improvement even after anti-infections, airway
management, chest physical or bronchoscopic therapies.
Patients with sepsis or smoking history were excluded from
the study. The protocol was approved by the hospital’s
ethics review board(No. 2010069). All subjects signed the

written informed consent before the tests.

Fig. 1 Diagram of stepwise recruitment maneuvers applied in
the study

The RM was performed by continuous stepwise increase in
PEEP of 5 cm H20O every 2 min until arterial PaO2+PaCO2
was higher than 400 mmHg. Afterwards, we adjusted
ventilation mode and levels to the baseline before RM
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Measurements

During the whole procedure, routine continuous
monitoring included electrocardiogram, blood pressure,
pulse oximetry(SpO.). Peripheral intravenous rehydration
system was established by placing a double-lumen central
venous catheter through right subclavian vein. Central
venous pressure(CVP) was monitored and controlled
between 8 and 12 cm H,O. An arterial catheter was placed
in the radial artery for continuous invasive blood pressure
monitoring and for arterial blood gas analysis. Patients
were mechanically ventilated(PB-840, Puritan Bennett
vantilator, USA) through endotracheal intubation or
tracheotomy in an A/C+PEEP ventilation mode (tidal
volume of 8 mL/kg, PEEP 5 cmH,O, flow trigger sensitivity
2 L/min, respiratory rate 15 times/min, Fi0,40 ~100%, and
square wave air flow).

In supine positioning, a PICCO catheter(PV2014L13,
Pulsion Medical Systems, Germany) connected to a
monitor(Philips InteliVue MP60) was inserted via femoral
artery. In addition, a catheter monitoring CVP was
connected to a PICCO temperature sensor. Hemodynamic
indices were monitored using pulse contour analysis and
thermodilution technique, which were performed by
injecting 15 mL of iced saline solution via a central venous
catheter after CVP measurement. The averages of three
subsequent measurements were recorded, which included
HR, mean arterial pressure(MAP), cardiac index(CI),
stroke volume index (SVI), peripheral vascular resistance
index (SVRI), intrathoracic blood volume index (ITBVI),
extravascular lung water index (EVLWI), whole-hearted
end-diastolic volume index(GEDVI), wholeheartedly

ejection fraction(GEF), and stroke volume variation(SVV).

Recruitment maneuvers protocol

RM was performed using stepwise increments of
PEEP"). Each patient received RM during supine or prone
positions with an interval of 24 h. The maximum duration
of prone positioning was 2 h. The patients were sedated and
spontaneous breathing was controlled by an intravenous
infusion of 5 mg midazolam hydrochloride and 2 mg
vecuronium bromide. The airway was cleared before
RM. The baseline mechanical ventilation was pressure
control ventilation (PCV) mode with the maximum

airway pressure of 45cmH,O and SpO, around 90-95% by
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controlling FiO, and PEEP. Before RM, we collected the
data of PEEP, FiO;, and arterial blood gas analysis. During
the study, FiO, was kept constant at 100%. The RM was
performed by consecutive, simultaneous stepwise increase
in PEEP of 5 cm H,O every 2 min, until the arterial PaO,
+PaCO; reached 400mmHg. We then adjusted ventilation
mode and level back to the baseline before RM(Figure 1).
The criteria for concealing the RM were a 20%
reduction in SaO; for 2 min or a drop in blood pressure
(systolic pressure was lower than 90 mmHg or reduced
by 30% of basal blood pressure for 2 min). Bedside
chest X-rays examination was obtained to monitor the
occurrence of pneumothorax or mediastinal emphysema.
Arterial and venous blood samples were collected
starting 0 until 2 h after RM to analyze the values of pH,
Pa0,, Sa0,, PaCO., oxygen saturation of mixed venose
blood(SvO,) and calculated oxygenation index(PaO,/FiO,)
and intrapulmonary shunt (Qs/QT).

Measurement of inflammatory factors in serum and
BALF of patients with ARDS

Arterial blood samples (3 mL) were collected before
and 2 h after RM. Obtained plasma was stored at -80°C for
future ELISA assays to detect the concentration of tumour
necrosis factor- a (TNF- a ), interleukin (IL)-1 8, IL-6,
IL-8 and von Willebrand factor (vWF). ELISA assays were
performed according to the manufacturer’s instruction
(Puer Biotech. China). Bronchoalveolar lavage fluid (BALF)
was conducted before and 2 h or 4 h after RM using

bronchoscope (Olympus BFP40, Japan). The bronchoscope
was advanced into a sub-segmental bronchus and 20 mL
37°C saline was instilled and then removed by negative
pressure suction. The procedure was repeated twice and the
recovery rate was 30-50%. Ten mL BALF was centrifuged

and supernatant was stored at -80°C for ELISA assays.

Statistical analyses

All statistical analyses were performed using SPSS13.0
software. Data were expressed as mean * standard division
(SD). P values between two groups were calculated using
x 2 test. The results within one group were analyzed using
a one-way analysis of variance (ANOVA) for repeated
measures model. The Pearson’s correlation coefficient was
used to assess the association between plasma and BALF
levels of inflammatory factors. A P value less than 0.05 was

considered to be significant.

Results

All patients were finished the tests without signs and
symptoms of pneumothorax or mediastinal emphysema.
The Tab 1 shows oxygenation and intrapulmonary shunt
during the procedure. We found that PaO,/FiO; increased
significantly during RM and remained significantly high
in the follow-up period compared to the baseline in

both supine and prone positions (P<0.05). Moreover,

Tabel 2.The hemodynamic parameters before, during, and

after RM in the supine
Tabel 1.0xygenation and intrapulmonary shunt before, Pre-RM | Max-RM | 30 min-RM | 120 min-RM
during, and after RM in the supine and prone positions HR (beats/min) | 80.3£5.5 | 86.6+8.0(1) | 80.9+6.2 83.5+5.2
3 MAP (mmHg) | 71.244.7 | 70.5£5.0 70.6+5.1 72.4+4.3
Items Pa0O2/FiO2 Qs/QT (%) Sp0O2 (%)
Supine CVP (mmHg) | 8.542.5 | 5.4+1.5(1) 8+2.2 8.1+2
position| TCRM | 25144353 166514 | 88.542.5 Cl (L/min/m?) | 3.8£0.6 | 3.2:04(1) | 3.7+0.7 3.7:0.5
Max-RM | 419.2+44.8(1) | 11.843.6(1) | 95.5+3.8(1) SVI (ml/beat/m?) | 38.8+6.5 | 32.445.6(1) | 36.5+7.1 38.246.6
30 min-RM | 335.6+38.2(1) 12.242.2(1) | 95.0£3.2(1) GEDVI (ml/m?) | 766+32 | 689+44(1) 759+38 765£35
120 min- RM| 317.0+36.9(1) | 14.651.8(1) | 92.8+2.6(1) GEF (%) 30.5£5.6 | 26£3.9(1) | 30.1x4.6 30.2+5.0
Prone SVRI
. Pre-RM 275.4+45.7 15.4£2.2 91.6£3.9 1550+174| 1588+166 1560152 1556+156
position (dyn.seccm-5.m?)
Max-RM [441.6+43.1(1)(2) | 9.5+4.7(1)(2) [98.2+1.8(1)(2) ITBI (ml/m?) 884+56 889+48 880+57 880+50
30 min-RM [398.3+£38.0(1)(2) [ 9.9+3.5(1)(2) |97.0£1.5(1)(2) EVLWI (ml/kg) | 6.6£1.3 6.4+1.2 6.5+1 6.8+1.1
120 min-RM | 356.6£36.5(1)(2) | 10.0£3.0(1)(2) | 95.1=1.6(1)(2) SVV (%) 83447 | 11.243.3(1) | 8.543.7 8.543.6

(1) P <0.05 compare to pre-RM, (2) P < 0.05 compare to supine position.
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the increase in PaO,/FiO; at 30 min and 2 h after RM in
prone positioning was more dramatic than that in supine
positioning (P<0.05). In addition, the Qs/QT during and
after RM was significantly decreased compared to that
before RM in two positions (P<0.05). Interestingly, a
further reduction of PaO,/FiO, after RM in prone position
was observed compared to that in supine position (P<0.05).
Similarly, the SpO, during and after RM was significantly
enhanced compared to the SpO; before RM in two
positions (P<0.05). Note that more increased SpO, after
RM was found in prone positioning compared to that in
supine positioning (P<0.05). Our results suggested that RM
improves oxygenation and intrapulmonary shunt especially
in the prone position.

Table 2 and 3 summarized the level of hemodynamic
parameters during the study. The overall MAP was similar
in the whole procedure during supine and prone positions.
HR was increased significantly during RM and returned
to the basal level 30 min after RM in both positions
(P<0.05). The CVP, CI, SVI, GEDV], and GEF during RM
were significantly decreased and returned to the basal
level 30 min after RM (P<0.05). Meanwhile, SVV was
strikingly increased during RM compared to the pre-RM
level (P<0.05). However, SVRI, ITBI, and EVLWI had no
changes through out the experiment. Together, we found

that RM in both prone and supine positions caused little

Tabel 3.The hemodynamic parameters before, during, and

after RM in the prone position

Pre-RM | Max-RM | 30 min-RM | 120 min-RM

HR (beats/min) | 81.5+4.9 | 88.7+6.6(1) [ 83.7+5.8 82.3+6.2

MAP (mmHg) | 68.2+3.5 | 65.743.2 66.9+4.4 67.8+3.0
CVP (mmHg) | 6.1+2.5 | 3.3£1.8(1) 5.8+1.6 6+1.5
CI (L/min/m?) | 3.6+0.4 | 3.1x0.5(1) 3.540.5 3.5+0.6
SVI (ml/beat/m?) | 37.3£5 |31.2+£5.8(1) | 37.1+6.6 37+5.1
GEDVI (ml/m?) | 758+36 | 678+41(1) 750435 755431
GEF (%) 28.8+5.3 | 26.8+4(1) 28+5.5 29.3+6.5
SVRI

(dyn.seccm-5.m?) 1562+159| 1574+156 | 1570+161 1568+166
ITBI (ml/m?) 890+49 885+40 880+46 336+44
EVLWI (ml/kg) | 6.2+1.6 5.8+1.5 5.9+1.3 5.9+1.1
SVV (%) 9.1£3.6 | 12.7+£3.4(1) 8.842.8 8.9+2.2

(1) P<0.05 compare to pre-RM
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changes in most hemodynamic parameters.

To further test whether RM influenced lung
inflammatory responses in the patients, we tested the
secretion levels of TNF- a , IL-18, IL-6, IL-8, and vWEF
using ELISA assays and found that no significant differences
in the plasma concentrations before and after lung RM.
Furthermore, both supine and prone positions had no
effects on influencing the inflammatory factor secretion
(P 0.05, Tab 4). Similar results were also observed in BALF
(Tab 5). Of notes, we showed that plasma concentrations
of TNE- a, IL-1 B, IL-6, and IL-8 were strongly correlated
with the concentration of which in BALF (P<0.05, Tab 6).
The data suggested that RM and changing of positions had

no effect on exacerbating inflammatory response in lung.

Discussion
ALI and ARDS are severe inflammatory lung diseases

associated with very high mortality. In the present study,
we found that RM strategy applied in prone positioning
significantly improved oxygenation and lung mechanics in
ARDS patients with hypoxemia. More importantly, RM in
prone position had no effects on aggravating hemodynamic
status and lung inflammatory responses in ARDS
patients. ARDS is a syndrome with different pathological
characteristics and diverse reactions to therapeutic
manoeuvres'®’. The lung pathology of ARDS includes
alveolar flooding, chronic interstitial inflammation, and
edema. Moreover, lung non-aeration, which mainly occured
in the caudal and juxtadiaphragmatic regions, contributed
to different level of hypoxemia in ARDS patients'”).

Mechanical ventilation with positive end-expiratory

Tabel 4.Plasma concentrations of inflammatory cytokines

before and after RM during the supine and prone positions

TNF-a
(ng/L)

IL-1B IL-6 | IL-8 | vWF
(gL) | (ng/l) | (ng/l) | (mg/L)

Pre-RM| 28.2+3.2 |131.5+36.3| 3.442.7 | 64.8+7.8 |94.4+£9.3

Supine
position

2 h-RM|26.543.9 [136.2+£29.5( 3.742.0 [ 65.046.7 [ 96.0+7.5
4 h-RM|27.6£2.4 [132.6+32.1] 3.3£1.5 | 66.44+8.2|95.2+8.7

P
rf)r}e Pre-RM| 27.442.8 |138.8+40.0| 3.8+2.6 | 68.1+£8.4|92.5+7.4
position

2 h-RM|26.843.5(136.7+34.4] 4.1£2.3 | 66.3£6.0 [96.0+7.7
4 h-RM | 27.2+£2.2 [139.5+27.9| 3.9+2.2 | 60.9£5.5|91.4+6.5
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pressure is one of the most important strategies to reduce
the symptom in ARDS patients. Unfortunately, lung
protective modes of mechanical ventilation could further
increase lung non-aeration or even led to lung injury"’.
Recently, postural drainage and recruitment maneuvers
have been widely used in ARDS patients. RM increased
lung volume through enhancing the airway pressure in a
short period, therefore, promoting collapsed lung units to
reopen and preventing secondary atelectasis caused by low
tidal volume "', Although effective in recruiting the lung
and reversing hypoxemia, the use of RM has not shown
consistent outcomes in patients with ARDS!"?,

Many studies focused on the efficacy and adverse effects
of RM in ARDS patients as the use of RM produced variable
results and might cause hemodynamic instability in ARDS
patients. In view of these factors, the use of RM based on
routine ventilatory protective treatment still remained
controversial ™. To address the issue, we examined whether
stepwise increase in PEEP could improve hypoxemia
without affecting hemodynamics. Our results clearly
indicated that stepwise increase in PEEP in prone position
significantly improved oxygenation and lung mechanics in
ARDS patients. Consistent with this, Borges et al. reported
that an incremental stepwise RM could obtain nearly full
lung recruitment (defined as PaO, +PaCO,>400mmHg)
in 92% of ARDS patients'"*). Previous studies showed
that certain transient hemodynamic parameters were
compromised after RM!"*), We found that CVP, CI, SVI,
and GEDVI decreased and HR and SVV increased during
lung RM in supine and prone positions. However, the

adverse effects were transient and hemodynamic parameters

Tabel S.BALF concentration of inflammatory factors before

and after RM during the supine and prone positions

returned to the basal level within 2h after RM. We reasoned
that RM-induced higher intrathoracic pressure and caused
a reduction of the amount of blood in inferior vena cava
could be one of the possible reasons.

Interestingly, the adverse effects were less when RM
was performed in prone position, indicating that the
prone position was beneficial for ARDS patients treated
with RM. In 1976, Piehl MA et al. first discovered that
the prone position improved oxygenation in a group of
ARDS patients compared to the supine position"”. When
changing from the supine to the prone positions, the chest
wall elastance was increased and the distribution of regional
alveolar inflation became different!. In the supine position,
the heart is partially supported by the lung, particularly
compressing the left lower lobe. However, in the prone
position, the heart is mainly supported by the sternum,
which dramatically removes the external pressure resting on
the lungs"®. ARDS patients have widespread inflammatory
lung edema, significantly increasing the weight of the
lung tissues about 2-3 fold compared to normal subjects;
therefore, the compression forces involved was strikingly
increased!”"®. There is no doubt that the prone position
dramatically improves oxygenation in 70-80% of patients
with ARDS. One of the reasons was that a relatively greater
recruitment in dorsal lung regions was found compared to
the degree of derecruitment in ventral regions*’. Animal
study also demonstrated that mechanical ventilation caused
less injurious when performed in the prone rather than the
supine positions!”. Ventilator-induced lung injury might
be related to the non-physiological stress to which the lung
parenchyma is exposed, and prone position appeared to

reduce these. Several randomized clinical trails evaluated

Tabel 6. The association between plasma and BALF

Special Column

TNF-a IL-1p IL-6 IL-8 VWF concentrations of corresponding inflammatory factors
(ng/L) (ng/L) (ng/L) | (ng/L) | (ng/L)
Suni
u‘,’:@ Pre-RM| 8.3+3.7 | 32.5415.9 | 1.4+2.3 | 13.5+5.5 [94.4+9.3 Plasma
R TNF-o | IL-1p IL-6 IL-8
2 h-RM| 6.6+2.5 | 35.2+12.3 | 1.8+1.8 | 12.7+4.0 [96.0+7.5
r P r P r P r P
4 h-RM| 8.5+£3.3 | 36.0£17.6 | 1.5£2.8 | 12.0+6.4 |95.2+8.7
Pronc TNF-0.{0.73] 0.00 | - - - - - -
Pre-RM| 7.7+2.9 | 32.4+14.6 | 1.5£1.5 | 13.2+4.2 [92.5+7.4
position | | © e TSSTEY R N ST X I I I
2 h-RM| 7.84+3.1 | 32.6+18.2 | 2.0+£2.9 | 12.6+5.8 [96.0+7.7 IL-6 - - - - 10471 0.01 - -
4 h-RM| 8.4+3.4 | 36.1+15.5 | 1.3£1.6 | 12.144.3 |91.4+6.5 IL-8 - - - - - - 0.61 | 0.01
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the effects of prone position on ARDS patient clinical
outcome and showed survival advantage in some patients

20221 "However, prone positioning

with severe hypoxemia
is still not widely accepted as an adjunct therapy in ARDS
patients. This may be explained in part by the reluctance
to change positions, risks and unclear effects on relevant
outcomes. One recent report showed that there was no
differences in pulmonary function or quality of life were
observed in small group of ARDS patients treated in prone
versus supine position'””). Thus, further studies need to be
done to confirm.

Cytokine measurements in BALF of patients with
ARDS have provided valuable insights about the complexity
of the inflammatory responses that occurs in the lung.
Study reported that hyperinflation increased the secretion
of proinflammatory cytokines, caused fluid extravasation
from the capillaries, and impaired endothelial function",
In order to assess the effect of stepwise increase of PEEP on
lung vascular endothelial, we measured the concentrations
of inflammatory factors, such as TNF- a , IL-1 8, IL-6, IL-
8, and VWE, in plasma and BALF. The TNF- a and IL-1B
are the early response cytokines which can stimulate other
cytokine production by lung epithelial and mesenchymal
cells. Both of them presented in BALF at the onset of
ARDS and could regulate other inflammation factors.
IL-6 and IL-8, markers of early stage of severe lung injury,
are major chemokines in ARDS and are upregulated in
different lung injuries. vVWF is a biomarker reflecting the
damage of vascular epithelial and a prognostic factor of
ARDS. Sustained hypoxia leads to the development of a
complex, pulmonary arteries-specific, proinflammatory
microenvironment®). In patients with ARDS, acute
hypoxemia represented one of potentially several
proinflammatory stimuli responsible for the development
of ARDS !, Our results showed that, while these was a
correlation between the levels of inflammatory factors in
both serum and BALF in patients with ARDS, RM and
two positions had no effects on influencing the secretion
of inflammatory factors suggesting that RM and changing
of positions appeared to play no role on diminishing or
exacerbating lung inflammatory responses in these patients.
Consistent with this, one report showed that a single RM
had no effect on systemic levels of pro-inflammatory and

anti-inflammatory cytokines in mechanically ventilated

Special Column

37

goboboboooobobboooon

patients”). However, RM and prone position have been
reported to reduce the lunginflammatory and fibrogenic
responses in patients with ALT and ARDS in several

studies™?

. The discrepancy remains unclear, the different
sample sizes and methods used might contribute to this.
More studies are needed to elucidate this.

In summary, our results suggest that RM in prone
position significantly improves oxygenation and
intrapulmonary shunt in patients with ARDS without
inducing further severe side effects, such as hemodynamic
instability and increasing lung inflammation responses.
Thus, RM in prone position can be considered as a reliable
and effective adjunct to mechanical ventilation strategies

for ARDS patients with hypoxemia.
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Clinical Investigation of Postoperative Delirium in Hip-surgery Patients from ICU

Yi—-xiong Huang, Jian—feng Zou, Yu—hong Liu

Intensive Care Unit, Navy General Hospital, Beijing 100048, China

Abstract

Objective: To investigate the incidence and manifestation of postoperative delirium and identify its possible risk factors in hip surgery patients from ICU.

Methods: Two hundred and seventy-nine consecutive patients, who underwent hip surgery because of hip fracture were enrolled in the study. Including
sixty-seven cases turn to the ICU after surgery.The delirium was identified by CAM-ICU. Possible risk factors for delirium including dementia before hip fracture,
vascular risk factor, anemia, hypoproteinemia, dehydration, electrolyte disturbance, hypoxemia.

results: Postoperative delirium was detected in 19(28.4%) patients during the first 7 days after surgery. Univariate analysis showed that dementia history
[odds ratio(OR)=3.16, 95%CI 1.24-8.15], dehydration (OR=3.64, 95%CI 1.02-7.44), with three or more vascular risk factors (OR=3.76, 95%CI 1.38-10.53) were
risk factors (P<0.05). According to multivatiate analysis, significant risk factors for the development of ICU delirium were dementia history (RR =3.06, P=0. 014),
with three or more vascular risk factors (RR=3.74, P=0.021).

Conclusion: the incidence of ICU delirium of hip surgery patients is high. Use of measurements such as the CAM-ICU for delirium can enhance the
detection of delirium in hip surgery patients. Risk factors like dementia, with three or more vascular risk factors are associated with postoperative delirium in hip
surgery patients from ICU.

Key Words: delirium; ICU; hip fracture

Corresponding Author: Yu-hong Liu, E-mail: doctorliu1974@hotmail.com

BRIV HER) B Y. WIZ. AT 92 (76.347.4) % AREEEF4SH), T13kl, L23p, 4

N~ R B RN MR P ) 39 00 e 3L 10— L PR AR e
MEZREIE, J HIX LSS 30 B E 3 i AR i
JLRIERAE R 2, HIEZH W Spdnis . Rie. BUEUA
S . VFZWFFURIUA G 1 2 B AR SR A2 4T )
AEACE, R MBEARSIN, T HZ&3Er & umt . &
AT S5 TCURE RS -4 T AR5 I SRR I IR RS 1 20
BTl BES DR IE MR N, B AR o T A5 1 22 AR
HMBIRTT o

—. BEERE

1. &

W AE FRRF20084F 1 H — 201 14F 10 H 2794 5t 3 B 47+ 5,
HAe7HFARIGHICU, 212618 B EHw B ANdbsiE: AI1CU
BEIHEELIEY )77 (the confusion assessment method for
the ICU, CAM-ICU) BEATMSWI'', PHYEZWILLWIER. HE
Brbnitt: QOWEFEAHHURS #1929 D RS I s @6 FF A
i sMiis s @WIALEE, W LiLAFiG24h; @ER/NT45
%o Tk GCAM-TCUFHYEZ 196, 114, 28, Fit6s~

Special Column

W65~87 (76.45.8) % . 6THIFEANTCURTE, RREE 1
R

2. 7%

R A 0] A8 2 1 55 1 4 R DEH L ad 3 o Dl s sk
WA IS PRSI T RE, SR HCAM-T CUBEAT Il (1%
D o SIS EVUKF R R § chmon RS- B1H5E 2 bRtk
(the Richmond agitation—sedation scale, RASS) PIskiT
fEEVVREZ, B2, F P, FNAIFE =0
FEAE B DU B RA T, RI AT VB S A7

P A RO R el o 10 R = RV TV B 1IN o < N N =44
(Body mass index, BMI) « ‘HHTIM (e 2 P oo
HEdrD « TR (AR E SO EE) |« HESEH
wOCRE RS BE. RE) . LR E R (R
B AR AT .

FE R = A AT RS B AT TR L, 4 <90g/L
LA, R <28 /LR ER I IAE, /K FR 20K 25 0/ WL
(Zft) =184 MK, [M47>150 mmo 1/LEk<130mmo1/L,
A FREF 1 02<300 0 IR ACILYE , 1L fE B8 PR 3% A0 5 I

FAM 2012 Jan/Feb Vol.19 Issue 1



7SI S K= 11 SN 973 1S I 1 111 R 4 R B3 I 3 [ R
WUBEIZE. TR A B BRI F R .

3. it FLLE

SKHISPSS 10.0/Analyse/Descriptive Statistics/
CrosstabstERIEA T 08T, F LA IR T x 2455, Logistic
AT 2 N E AW, DAIXHEREE (relative risk, RRMH
J95% A5 X 1] (95%CT) X} fes bz [K 2 VE L EA T VY o

ICUEIRZFELIFME Az E ™

| B My WL R AL G

o &
Wb Bl kA [mA | [fiE S TEl
w r

-:I'i-\.l

—. &%

1. ICUBRER B T F AR 5 BB B IR R FFAE

67H B F P IIBIAEARJF6dN R AETEZ:, K28, 4%,
WA GG LA ER . BT, HESERENREST

G ER S, AR TR
US98

2. FREEENRREZRS

TIPS 2 B 3 Ay 1 ) FE B DR S AT A B B R
T N (1 T G = 1 R 0= = N1 [T N = 7/ N 19
B A IIE . SIS (R o PRSI RS
XA RAT BE AR S R 2 (OR=3. 16, 95%C1 1.24~8.15) .
AJGHEK (OR=3. 64, 95%CT 1.02~7.44). &=L
R A fE e P 2% (OR=3. 76, 95%CT 1.38~10.53); £
F2 1A 3 A Sk s A G v 2 R SCI AR DG R 25 B A R R
5 (RR=3.06, P=0.014), & =AJLL il e b &%
(RR=3.74, P=0.021), MMiARJGM/KRR=2.13, P=0.071) %5
LHEIFREL (R2) .

TARTT AR ZER S

5 NAHE

HHIE ERE FERA x2{8 P
B% 19 48
T3 ; 6.63 >0. 05
= 12 7
% 31
FE (%) n 5.23 <0. 05
65-84 B 30
=85 18
BMI 7.58 <0.01
<20 15 20
=20 4 28
BiTEE 7.47 >0. 05
RETEH 11 22
AHE 8B 3 9 26
FAAR 5 7.27 >0. 05
HEE . 21
XTI ER 27
BESENE q 7.84 <0.01
072 21
13
=3 27

Special Column

gobbboooobbboooon

B TR IR SRR E = T

mERR|MIEE | AEA | RER/ |MiH>1508K
EZE=>3| <90g/L | <28g/L |BLEF=18]<130mmol/L

15(78.9) | 13(68. 4) |10(52. 6) [ 12(63. 1)

RRE

12(63.2)
a

Fi02<300

5(26.3) | 5(26.3)

12(25.0) [16(33.3) [ 23(47.9) |29(60.4) |26 (54.2) | 9(18.7) |13(27.1)

=. Wig

WSS EWEOCTIT ARG LI RAE, EARSCR R kA
H4%-54. 3%, T CUWE B IR %4, 7%-85. 5%, AW
FEHRTCURE T AR G 1E 2 R AR 428, 4%, L5 SCHRAR T LA
B MR MZIEIR, EES =8 EEE 2. W3
SRR G, I R E RGNS R, TR
WG R B A BT 240, IR T CUTE %2 5B 1 A A 26 m) RE LU AR
R

CAM-T CUSEEE T RSP 2 W G vk 23 RF M-IV (DSM-
V) FRUERVH FICUB FH IS MG T o, HAdEw &
IURYE (93%~100%) F4FFYE (98%~100%) . ik
BIARGEE ST CUB R, CAM-TCURT T ATEASTCUM
F, D TSR B, Reb. MERHs G, —
e A g 2~5minBIH] 58 . AHFFELACAM-TCUN MRS A A W12
Wr R 2 TCUIE 3T T ARG 15 %2, e Ti2iR.

BB E ARG HENICURE Z it el &IF
BZIERIP . PO R, RIFHERE . B8 MRS
B AWITEBL, SERBEINET CUIE R MG I 2, U
I 35 22 RO ARG INFN T BE RS R AR I JE . B B S 4L
3805 AR 5 AN BE R R B U IR A 0%, K ) B <A
TR 3 0 2B TR P SRR, L I [ A R D 20 T
{EH R TAEA N IE K . Me taZrHr R, ERIT I (UK
WA FARFAY  AVEERR L CUTE 2 1y Wi 5+
(OR=2. 78, 95%CI 1.96~3.95) 7,

fICBM TAEVE % MG PR BT I R B #i s R A . WFFTR W
BMT<20. Ok g/m2 ] i 52 (K % 2 < hn 3 s ™ . AR AR s 3
AR SR AR > RIEDDRER N . B IR R
TEWN I 2 22 BHT T AT A S 22 I R AR 2 N B RS TR 40
FORERAR SRR EA XS HREERIEIT A
Ja MG k57 B B AR G B E I, BERARSIERNE
PEHIRZ A,

TCUIE R A S Z PP AR FH M 3L, SCRRFRIE |- 37 fir s
SRR B AU I (OR=8.0, 95%C1 3.0~21.2) MY,
HTE AL AR B, Lunds trom& M2 i s kL
S5 R S AR SR RIS PR R AR AT O, X AMER AT B T2
A 22 LN RE LA 097 280, T Sl W i e v e 0 2 26 3 o o)
Z ORI R R A, MM — 2 REJE LR fifE =11
HERE o A N T 15 2 R 2R A — i e 48 e 4 4% 1 A AL i
B, AL LA RS S Y, W RS AR )
[(NEIPEB

I A 88 PR 35 5 488 5 4 AR 5 v R AR M e R E Y
AR D ST S I N AP b LB E N I i Y s R R A i o

FAM 2012 Jan/Feb Vol.19 Issue 1



gogbboboooobboboooon

j‘&#ﬁﬁﬂ:%ﬁ% , 1/Fyﬂ‘ﬁ9‘€%7ﬁfn‘ EI(J Pﬁi:}mﬂ ? s ml/é’ﬁlzﬁ [2] Ely EW, Inouye SK, Bernard GR, et al. Delirium in Mechanically Ventilated Patients:

Validity and Reliability of the Confusion Assessment Method for the Intensive Care

Forp LA = S A R . R T Oy JURE E D I TR s Unit (CAM-ICU) [J]. JAMA, 2001, 286(21): 2703-2710.

[3] Ely EW, Truman B, Shintani A, et al. Monitoring sedation status over time in ICU

O R AR K HLAR 25 L A A 1 LR A B Ay 1S patients: reliability and validity of the Richnond agitation-scdation scale, RASS [J]
. - s o p e e JAMA, 2003, 289(22): 2983-2991.
ﬁﬂ/‘]ﬁlfm ?, % o LJ ﬂcﬂ J%’ﬂ]ﬂﬁ{ﬂﬂ ~ ))_’(Hﬂ-él‘{ 1E |j‘] %%%EL [4] Juliebo V, Bjoro K, Krogsetb M, et al. Risk factors for preopeiative and postoperative
ﬁ?% delirium in elderly patients with hip fracture[J]. JAGS, 2009, 53: 1354-1361.
° (5] WY, OMA, RBEL S ICUEERINENMetas BT [J]. PR B, 2010, 45(1): 6-9.
TN Py S L ey = > s s HIE >, [6] Milisen K, Foreman MD, Godderis J, et al. Delirium in the hospitalized elderly: nursing
e NTys ﬁ}%ﬂﬂ:%ﬁl CUM %‘Zié’ilﬁf% HupZNESpa assessment and management[J]. Nurs Clin North Am 1998, 33(3): 417-436.
—. {AMetafM i 45 R B, RAIEN A RICUE R e o

Validity and Reliability of the Confusion Assessment Method for the Intensive Care

W, Inouye SK, Bernard GR, et al. Delirium in Mechanically Ventilated Patients:

K82 (OR=1.75, 95%CI 0.78~3.92) , oA T A 1 Unit (CAM-TCU) [J1. JAMA, 2001, 286(21): 2703-2710.
X N s o o (8] Lundstrom M, Olofsson B, Stenvall M, et al. Postoperative delirium in old patients with
BFRAER . MR R R IR . fEREE . R femoral neck fracture: A randomized intervention study[J]. Aging Clin Exp Res, 2007,
A ] S A e N N v [15] 19(3): 178-186.
’Eﬂﬁﬁﬂwﬁ ‘Ty’jﬁ}&]ﬁ’ {Eﬁ;*ﬁi’%'ﬁ ,ﬁj;’g%w( ° [9] Sasajima Y, Sasajima T, Uchida H, et al. Postoperative delirium in patients with

é/% kmj&’ E%?j:;%llﬂéﬁi\ 1&BMI&63‘;’F%‘2§ [’]/\Jml."—‘éﬁ % chronic lower limb ischaemia: What are the specific markers[J]? Eur J Vasc Endovasc

Surg, 2000, 20: 132-137.

K Z R TCURE B S T R G 1E = fE N 2 . Tl w9 [10]  Yoshinura ¥, Kubo S, Shirata K, et al. Risk factors for postoperative delirium after
s . L o liver resection for hepatocellular carcinoma[J]. World J Surg, 2004, 28: 982-986.
NINGRE TR R, RN, ST EaREEENR [11]  Edelstein DV, Aharonoff B, Karp A, et al. Effect of postoperative delirium on outcome
after hip fracture(J]. Clin Orthop Relat Res, 2004, 422: 195-200.

?"U%%UU%E‘! &HTJ‘X‘JEAL[\iE ’ ﬁﬁé/%%ﬂ“}ﬁ ’ Uﬁl/l\ijggﬂgﬁ [12] Lundstrom M, Edlund A, Bucht G, et al. Dementia after deliriumin patients with femoral
. L . N Srs v E eck fractures[J]. Am Geriatr Soc, 2003, 51: 1002-1006.
/:’:$\ }#éilﬁ‘“lﬂ, Eﬂ[f{?@,ﬁﬂf'lﬁ)ﬁo - neck fractures m Geriatr Soc

Gustafson Y, Brannstrom B, Berggren D, et al. A geriatricanesthesiologic program to
reduce confusional states in the elderly patients treated for femoral neck
fractures[J]. Am Geriatr Soc, 1991, 39: 655-662.

[14]  Rudolph JL, Jones R, LS, et al. Ind dent vascular and cognitive risk

factors for postoperative delirium[J]. Am Med, 2007, 120: 807-813.

ES R
SEH [15]  Rudolph JL, Jones RN, Grande L], et al. Impaired executive function is associated with
[1] Edelstein DM, Aharonoff GB, Karp A, et al. Effect of postoperative delirium on outcome delirium after coronary artery bypass graft surgery[J]. Am Geriatr Soc, 2006,

after hip fracture [J1. Clin Orthop Relat Res, 2004, (422): 195-200. 54: 937-941.

02 ERKIEFRIz—EEEFSEFRR
BIHEAE=ZREEEFKS

LB B AU 2012454 H 19--22 HAEFR N T A FF20 120 K YL PR 2318 35— H0RE R 2% 5 2 2% R R VL A8 38 = IR ERE S
R BB INEA8RIIMRER, SF ARG IR AN 4k e B2 20 E — 224401043 o DK 23 BUAE ST 4R 4 1 0%
IV AT -

. fIESCN 2

MESCHEK

L N WAES SO EA R A etk SEME, RS SO sRUER . RS I H 2R AN K
X, HNAFEHW. k. g8 THE I .

2 Fag s PSS A00-800 - A — 4y, BNV IE “WCSCEH L AEF AL, EE S IR, L30T IR, 3
i LAWORDAS 30/ M5 FHERR (XTTH D .

3 PRl BRI B S M swww. jsma. net. en—"FARIGE - I TT (20127 EHK TR g s — a2 5 e K
JERBVLIRAR 88 IR 24D, SEAE M L B G PR T B R, A AUR RSB . 48 H . 201243 120H

R 72

RN B A QLI AR EED

Hi . 025-6813 6801, 138 5199 2695;

W B CRM RS 8 oK B B FiE s 22 R

1 3. 025-8327 2202, 139 1396 6300;

Bz QLIRS ARG BERD

1, 5. 025-8362 0692, 150 5054 2928;

fE 4. xqy619@sina. com

Special Column FAM 2012 Jan/Feb Vol.19 Issue 1



A=

BHI: LLBMSMEEOMES (CC-CPR) SHEAMRELMED (ALC-CPR) MERMMEREEE R
RT3 7 FEARFB SISARRI RN, SN R REEN Z M MEREENERMR. ik BEX
3B30A, BUERMMEREEE, MNSARE, BHI5R, HAXLHECC-CPRFIALC-CPR, ZE2HT10min
FoaESIEFORE (ECG) | EFAMESIAME (Sp02) | MSK_RMUMKNE (PETCO2) | FEHEKISE
FE (SBP) . #F3KIE (DBP) . HULERBKE (CVP) F¥SE (V1) EERBAR: HHEIEZBKFHEEKE
(MAP) | ERKEEE (CPP) FIEHESE (MV) ; FHFEZRFN0min (T1) | ZEF10min (T2) | &%
Jadmin (T3) . E£7/E10min (T4) . £7%/E20min (T5) MEFFKMEMS. REHAWE B EBFRE
(ROSC) =, 24h7FiEXRFN24hFHZTNBEGIRITSY. 4R CC-CPREAMAPFICPPEFALC—CPRA, FAMEA
SBHEITFEN; ALC-CPRAKIVTHIMVE FCC—CPREH, ERHHITFEN; CC—CPRAROSCEH26.7%,
ALC-CPRIHA80%, EREFITFEN; 24h7FiEZXRCC-CPRAN13.396, ALC-CPREAN60Y, ERHFITH
B 24hEZThEEITSYALC-CPRAEFCC-CPRA, %it: HAEBMIMERISIEMNETFH, ALC-CPREZCC—
CPRERLZ,

Kigia: OER; FHKE: BRGEEE: BEBIREE,; BMRER

REEERBRAR: ELH, E-mail: wjjjwix@163.com

BEbiR EEMZE RO FREFEREHUR
HISEIR 5L

g ¥
A Experimental Study on the Effect of Rhythmic Abdominal Lifting and Compression
During Cardiopulmonary Resuscitation in a Swine Model of Asphyxia
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I ER LA FPBER
PEXEERMBNLER B ESM LR

Li—xiang Wang, Xiu—-man Li, Ya—-hua Liu, Kun Sun, Li—zhi Ma, Xido-dong Guo

Department of Intensiue Care Unit, The Armed Police General Hospital, Beijing

Abstract

Objective: This study was designed to compare the hemodynamic and ventilational influences of chest compression- cardiopulmonary resuscitation
(CC-CPR) and rhythmic abdominal lifting and compression- cardiopulmonary resuscitation (ALC-CPR) in a swine model of asphyxial cardiac arrest (CA), and
evaluate the effectiveness of rhythmic abdominal lifting and compression.

Method: The swine cardiac arrest was induced by asphyxia as a result of clamping the trachea .Thirty pigs were divided into two groups equally. One
group used chest compression to perform CPR, and the other one used rhythmic abdominal lifting and compression. Electrocardiogram (ECG), tidal volume
(VT), transcutaneous oxygen saturation (SPO2) and end-tidal partial pressure of carbondioxide (PETCO2) was monitored continuously. Hemodynamic
monitoring of aortic and right atrial pressure was performed continuously. Then, calculate the mean arterial pressure (MAP), coronary perfusion pressure (CPP),
minute ventilation (MV), the restoration of spontaneous circulation (ROSC), 24-hour survival rate and 24-hour scoring of neurological function deficiency.

Result: In the 2 minutes after the CPR started, the MAP of CC-CPR was (43.60+£12.91) mmHg and CPP is ( 21.67+£11.28) mmHg, the MAP of LAC-
CPR was (33.4046.59) mmHg and CPP was (11.80+4.16) mmHg. The MAP and CPP of ALC-CPR was significantly lower than CC-CPR. But the ROSC and
MV of ALC-CPR was significantly higher than CC-CPR. The ROSC was 26.7% in CC-CPR, and 80% in ALC-CPR, the MV of CC-CPR was (5.54+0.79)L/
min, the MV of LAC-CPR was (11.17£1.81)L/min.

Conclusion: In the incipient stage of cardiopulmonary resuscitation of the swine model of asphyxia, compared with CC-CPR, ALC-CPR can be more
effective.

Key Words: cardiopulmonary resuscitation (CPR); mean arterial pressur (MAP); coronary perfusion pressure (CPP); restoration of spontaneous
circulation (ROSC); minute ventilation (MV); rhythmic abdominal lifting and compression (ALC)
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mmHe It 0 4R iminkl |10,

2. BRI ERALIE

YIS TAESEIUG, SERE A HHIPIRZSS, ARl sl
JIFRGE G, WS THRFRENE N A IEE, Bl —
W sk 100080, JFRE TG, Rt s — IR & IiEr
8, B2 A RIS J520m i n KW E [ FIEH M
LESRIG . VFEIMAP. CPPARIMV. 2 BIfES8 Bilomin, 4
J510 min. K 7JE5min, 5755 10min A S 755 20min F AN
I¥) A AR B DK AR L A3 AT . 24h 5 A ER Tl fig F 43 2 R Sk
[7]

MAP=TZ Ik F gk F+ KA s — L2k EF 5K O
/3; CPP=BNMKET Ik & — A7 b5 F 5

MV=TV X PRI i3

3. FitF I

SKISPSSI7. 048 vt 5 AR HEAT S04l /3 B o TH 40l A
xR, MBS AMS AL, KILEMAFisher
IR EINE RS, P<<0. 05K 2= R A5 85l 245 X

—. &R

1. PR h B AR E R LLES

PR B4 TG bR LR LA, 5 IR RR I 22 R TE 48
R, At GRD .

2. WA TN E 7 2minBTIF R LR

Special Column

WL EWTE S R G 5 2minis), CO-CPRALIFIMAPHICP P
THEEHEELL, P<0.05, ZERAT4eil 2% X; CC-CPRALITV
FIMVAR T F IR R dl, RSl #m L (P<0.05, &
2)

B3 Aasiss DR ERERN L (x+s)

HR PETCO, MV
(& /min) (mmHg) (L/min)
159. 00 39.00 3.82
+16.16 +1.31 +0.30
164. 67 38.87 3.87
+17.75 +1.13 +0.30
0. 368 0.767 0.672

ED AaEmE Fominf ERMESHLLE (x+s)

A5 MAP  (mmHg)

CPP (mmHg) ™V (ml)

CC-CPRZE 43.60£12. 91 21.67+11.28 56.60+7. 76 5.54+0.79

ALC-CPREE 33.40+6. 59 11.80+4.16 111.67+18.12 11.17+1. 81
P 0.011 0.004 <0. 001 <0. 001

MV (L/min)

3. B EIMIMMROS CH . 24hAEiE R A 24h M L Thfie vE oy LL
%, ALC-CPRAI[KROSCEHI24hTFEi% H 4G CC-CPRAL T, =57
GRS 24h P ThREVE 4y, ALC-CPRZIALTCC-CPRAL,
FERAGWFEREN (R3) .

FRLAROSC. 24h7EiE E 24NN T AEIT 4 O LLE:

4850 24hTFER
CC-CPREA 13.3% 10. 67+0. 90
ALC-CPRZE 60% 5.93+4. 46

PfE 0. 021 <0. 001

FETNEEITS

4. WA MRS LR L

WAAESE AT Omin (T FIERJE)H10min (T2) A
N ) A A5 R b 22 S RS2 R X, AER 9N E5min (Ts)
HHJE10min (T9) MEFH)E20min (Ts) , CC-CPRAIKIPH.
P02, HCO3. BEFISOAIE TALC-CPR, ZESHH 4t m X; CC-
CPREAMIPCO2. K+MlLacm TALC-CPRA, ZERAHLHFEX
(F4) .

ED FiH S 5 44 R A0 Lk

4R35 Tl T2 T3 T4 15
CC-CPR 7.40%£0.07 7.05+0.07 6.94:+0.08 6.97+0.12 7.01£0. 14
ALC-CPR 7.40£0.04 7.07+£0.08 7.05+0. 10 7.11£0.13 7.16£0.16
PlE 0.921 0. 450 0.001 0. 004 0.009
CC-CPR 38.60+3.89 | 77.00+7.54 | 77.93+9.05 | 61.87+9.79 | 79.80415.35
ALC-CPR | 38.80+3.51 | 79.5347.18 | 59.27+7.98 | 48.47+5.78 | 49.40+15. 60
P{E . 883 . 572 <0. 001 <0. 001 <0. 001
CC-CPR | 85.00+9.55 | 12.73+5.02 | 7.47+5.59 | 38.27+8.65 | 58.334+17.77
ALC-CPR | 86.33+7.95 | 11.80+3.84 |46.60+13.63 |68.87+10.57| 82.73413.20
PiE . 681 . 572 <0. 001 <0. 001 <0. 001
CC-CPR 3.80£0.40 6.44+0.83 8.3041.05 | 8.70+1.31 8.55+1.02
ALC-CPR | 3.70%0.26 6.41+0.83 7.5740.80 | 7.94+1.79 7.18+1.76
P{E . 420 . 913 . 040 . 196 .015
CC-CPR 0.75+0. 26 6.31+1.20 8.0941.03 | 9.23+1.39 | 10.39+1.92
ALC-GPR | 0.75+0.28 6.04+1.47 6.93+1.57 | 8.17+1.38 8.17+1.46
P{E . 946 . 590 . 024 . 045 . 001
CC-CPR | 24.22+2.28 | 25.15+1.12 | 16.12+1.20 | 18.60+2.75 | 21.04+3.62
ALC-CPR | 25.68-+2.44 | 24.98+1.26 | 18.51+2.41 | 23.93+3.13 | 27.7143.11
P{E . 101 . 693 . 002 <0. 001 <0. 001
CC-CPR 1.94+2.53 | -11.114+1.62 |-13.67+1.24 | -16.22+2.35| -10.23+2.12
ALC-CPR 1.88+1.61 | -10.1741.98 |-10.67+1.51 |-12.51+1.42| -4.78+4.30
PE . 948 . 167 <0. 001 <0. 001 <0. 001
CC-CPR | 93.20+3.43 | 21.00+6.64 |20.27+18.69 [63.87+12.68| 76.40+12.23
ALC-CPR | 93.07:3.24 | 21.93+6.17 |59.00+13.17 | 83.20+8.13 | 89.33+8.76
PE 0.914 0. 693 <0. 001 <0. 001 0.02
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FEIE 0, UK I 8 25 2«

=. Wig

ORI (CPR) 7R LB 5 RHUK — &R SRR
M, D IR R R T 2 IRIEAT . ZAER A E AT
FHCC-CPRIGIEFINLHINEAT T RO, LA O, %
FIZE B2 =R U T o i O i 2 55 7 v D) 308 3o
FAE AL e = e N TARR . HEAT IS SRy, s R
R, IR E LR, A AR, B, L
52 1 28BS s IR O, 77 2 T 0 L37E o HEAT R
PRI, BRI, BEILR R, M A, R
SN, CBEAFIK, BRI A E, AR VR O R
A0 MR R I, T S K A R SR, AT
BRI AN Fob, B EER, R SRR, 2
JEH AR, R R, R R, SRR P R
K, MK SBURE WA, PR e 1,

TEARSZE T, CC-CPRZALFIMAPFICPPYY i TG4 R 41,
181 BRI A T R L 4. CO-CPRIG AL LI Ay 0
SEANZENUHITY, EREAT SN TSI, Ah g B T LA g Ay s
BN T 0, SCRT L I PR O AT, X
PRI IR, PR RO A T8k (ETRORA Y, i A 7 134
K, EHEOIERS g, OIETE AT K. BT IR
I, AR 7R A L b R R Sk s M oy e, R
PEFA T, RE D (Ui AT Sk A AT B I B I >k
({ICPPEENT [ - MRS T ICPP (15mmHg) M. E %0
JiTHT s CC-CPRELA Ml &84 2k, T M B FR 4 DR Sk A 422
FEI3S, A2 M BT, AR A 1] B R4
Yi. BRIIR R AER RIS, B T A SER T 3k

gobobobooooboboboooon

17T 48, TEU B 25 fr ) R R ol i 75 25 5 | R IR It
IR I T B — R

2 LTk, ALC-CPRy™ 4 [IMAPFICPPIAIL F-CC-CPR, H j&
HPEA MV T-CC-CPRAL, AT BN, HERH d i bk
CC-CPRAI%, ROSCHEIZCC-CPRALE:, ML INHEE B LLCC-
CPRALAF, ViW]AE 2 B OIS MBI, ALC-CPRELCC-
CPREMBAH o (FIEARSLIAUEVIL B IEF, mTHE
AAEARR, I RR . T B I SE R S AT 5
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BH: HIHREEM KIS (CBP)XHASHRE (HS) S H SR BN BEIRESLR S E(MODS) ia
R. F7i%k: 2005455 —20094F8F, ML S LR A F SR & FHMODSEE 14 (51041,
X1, FR17~25%), BRiEFr24~48h, BIBUAIHEARNBN, REH2~4/h, MiEE
150~250m|/min, RALBFETE, MxFHImEHMARSEE, £LFAFEMIR. 5
mEREEY. ALEERERMKYMEMNEFIFIERERE. &R NEIEREDGIER
HBE, 26I3ET; CBPIgffhBEMRINFRIFENEE, FHHKE. LEMAASHELHF
FidE, ZEEFEREHRD (P <0.05), APACHE IIFFSFE(K(P <0.05); MAFLEF. PRER.
B4IZEE. BLERRES FREREAE (P <0.05), {BRBARFTAAREEW (P >0.05), AfrPARLIAT
BIfER. 4it: HEMRSETRFREHMODSEERYERRNIER, BEMZMETF, 2t
A REFHMODSEETHTFHRZ —.

KR ARSI, BaHH: SHREMEEREATE

MR R ERNREH SR EVRERLT
ReEaTy PN H

R FH AR F R

RLE X B E OB
MR E K EIR B E M JER 100085

Application of Continuous Blood Purification in the Patients of Heat Stroke with
Multiple Organ Dysfunction Syndrome

Qing Song, Fei—-hu Zhou, Liang Pang, Hong—jun Kang, Hui Liu, Hui Yue
Department of Critical Care Medicine, PLA General Hospital, Beijing 100853, China

Abstract

Objective: To study the treatment effect of continuous blood purification(CBP) in the patients of heat stroke(HS) with multiple organ dysfunction
syndrome(MODS).

Methods: From May 2005 to August 2009, using continuous blood purification, 11 patients of HS with MODS were treated. The average times of CBP
were 24~48h .The ultrafiltration rate during CBP was 2-4L/h and blood flow rate was 150-250ml/min. Normal heparin was used as anticoagulant.Platelet,
prothrombin complex and fibrinogen had to be used for some patients with severe hemorrhagic tendency before using heparin.

Results: Among 11 patients, 9 were mend and 2 died. There were remarkable amendment in mean arterial blood pressure, heart rate and oxygenation
index(P<<0.05). The serumal creatinine, urea, myoglobin and creatinkinase of all patients had obvious decline(P<<0.05)while the bilirubinemia had no obvious
decline(P>0.05). The scores of APACHE Il had also obvious decline(P<<0.05). The haemodynamic variables were stabilized during CBP and no obvious side-
effect relate to CBP was found.

Conclusions: The therapy of continuous blood purification improved the prognosis to the patients of HS with MODS. The patients were able to bear at the
quality better. It is one of effective therapy to improve the prognosis in HS patients with MODS .

Key Words: continuous blood purification; heat stroke; multiple organ dysfunction syndrome

#U i (heat stroke, HS) & TR &, ARX) =. GElEHE

S8 kKT 5 R il YT TP AR ) RERE RS, IR, R
AEHRRAE AL S R T2 AR B IR R SR A E . HSHE
AR RS RG T, BEUNE R, TRECE
HNEM(DIC) . M T-HZ AT RN+t A
HSECE TR, FE21%~67%, XELBE LI T HuSS
ML e I RE RIS 2 A 4E Multiple organ dysfunction
syndrome, MODS) . JE4EREE K I HX 1LEIHS &
JEAMOD S F AL Ge ity Feah b, N T RS2 i 14 1L
(continuous blood purification, CBP), Hf3 T —5E[H
B, BLEginr .
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(DIC)ZhiAs, N ThRe AR H 2 a8 mefl, 3443
B, Ads T2,

2. ik

(D FERWRITY

JIT A SR YRR 1 B Sz B Puik vl BEER . P
/NI S NN e o (TN ER S E S R S RSN - A=Yl 1o5 &
ALFE TR D EAS A AT WP SOV B = i b4 Bl s A
SOETREIM) . VR KSR S5 R i

(2) FRELME MBI LIaIT

KA 26 [ R A B A PR B M25 B Il g L R 48, FH1200
I M o A GRS, BEmAR L. 2m2) o i S k- bk i
WPERE, 1O &2 i R U A, LB R S K
FCEUE 3, BRI A0, 9% # #7K3000m 1,
TSI K1000m1, 10%A% FREE8m T, 5%5fk4i520m1, 15%% 1k
P81, B%IKFREN200m s HRH I o 4r S AR A A A 45 2R
VAR R b U S AR A A, R A h
MU o B REREL AN 78 B, A IR24~48h,
I AT 5 A 22 0 5 10 A 3 M 2 ) A R 1l s, 00 9 A
80m1/minJFUf, FEAGFME TR Jo I I 2 2 T 19 00 4 1f i 4
K150~250m1/min, B EH2000~4000m1/h, K
T ZR T, 6T A S IR S, AR T
AN L SR G AT A R D A A 1 () Y
ANFEEITE R TRE R St L 1) 0 R A A T
CBPI R & Blva Iy Al AHE4 B Ao IR 3R bk
R

3. MEIH

W B CBPIRYT I SRR (T) « L& (heart rate,
HR) « “FXEhkIME (mean arterial pressure, MAP). JIL
fif (creatinine, Cr). JR&FE% (blood urea nitrogen,
BUN) . W% (myohemoglobin, Mb). WLERIHE (creatine
kinase, CK). JHAZMABMFEALI, FHEASGEH
(Pa02/F1i02) Fe @tk Loy R PEAg HEROLE 43 T T (acute
physiology and chronic health evaluation II, APACHE
1) ¥45

4. it F AL

SKHISPSS 11, 0GE v AT et 220, THET- P24 4H
xE s YT WU bR LEBCR B K 3207 2250, Lp<
0. 054 Z /AT GE it 27 5 Lo

—. &R

1. GER1E%R, APACHE | HENFN% BRRFIE

L1 B8 5 P B IB T 4. T 1. QIR BRKIATT fReE
24~48h, VFMEBE14. T46. 7d. ZWEITIG, BRof b PR
BB, &I R AR . D1ICAE I RAEM LT
Gb, HAROBERG BB, TR IhRERE G . fECBPIRIT i
ML S 2 E AR A R, 22 LR R IR ik >, P35 Bl ik
Fe DR A TR B Bog (P<0.05), APACHE TIPF4r
FR% GRD) .
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*1
e R LR FHEHBKE | REEH APACHEIl | % ER&HIE
HIE ) . X : N .
(C) (b/min) (mHg) | (Pa02/ Fi02) iE5 1 g/ (kg * min)
e 38. 62 136.3 42.7 91.52 22.32 15.37
CBPATT I
+0.53 +12.6 +8.4 +56. 43 +4.89 +7.25
37.11 95.4 68.6 231.39 9.85 4.58
st
GPETRE [ 1 90 | +11.20 | +10.00 +63.610) +4.070 +1.430

E: BYTRIE AR, (1)P<0.05

2. CBPI&TT B 5 A (LI HRAG I 45 2R

LB F AR R LT IRER aEa.
TRt B dak (P<<0. 05) , fHLIAL AP HHZTZR TG I e 284k (P>
0. 05, %2) o 1M HLMR 5T i T-7E AT I AR Lo A S AR
A RGN AR RIS A, SCBPAS SRIN 3 7E IE
H AL

=2
ANERSES a4z} BLEF RER BB E | EiEBEOR
(ng/ml) (ug/L) (umol/L) (mmo | /L) (umol/L) (umol/L)
g | 9455.18 1023. 32 279.48 28.43 61.64 35.71
CBP&7T Al
+4276. 43 +324.16 +84.54 +12.60 +31.51 +22.32
1839. 47 283.29 131.06 9.52 50.78 29. 11
CBPIATT IR
+956. 61 +110. 520 +35.49m +4.77m +24.65 +16.57

E: G RE, (1P<0.05

=, Wig

FE R I R 2, PR (0S) & — Al LA SobEm
FH T T AR ) A B 40 11 B AR R R Ak R A B SO0 N
HSH A B2 28 B Dh RE i 455 1iE (MODS) , ZET- % . i
Zivh, 200348 H A HM 7 AR 28, B HAR AT A5y
Ji14 8001, HLE —KEEEEBEMGA S BI A, 28d4E
IO Eik58%, H B AEIR B MoDS ™ . il THS T B KL
HEANRY, WRBTRMERSE. WAL WIRRS.
ARG FIE. RS BgUEE, HARTE. DIC. ATl
ETEIR M B SUNE AR AT 5 R S B D) e %8 (Acute renal
failure, ARF) ™', [R5 R IR R A 80 b 2

WFFTFMT, HSTT LU LA B JOENE R N RS (systemic
inflammatory response syndrome, SIRS)ZIN, A ]
R T FAE M A AR, JEER P ORI T K S H S
7B R AT B AR T . Lue IR o 2 o i 2 (1 4
M DR AR DR 7 AT TSI, 25 SR IIE S AN R T
PR 77 2 R AR A BTN, B A R TR .
KRR M4 (CBP) A, 32 B8 i e o 1) 2P B Myt
SR B ML T A 0, LR AR DR e S s, A
P AN T3 2 5. Col e ® 3 1 CUKKIA A1 1A e e
PERTERM Z g T agul  (MOF) (8 F BT 17— TREA1LAE s vl
HIIPRBIEIE JEUE S, ML A 8T I 25 HB IR 2 75
B, BEEE R T IR S 1 R TR 2 T
K1 oucheZe MO ML sh o2 i ok 15 i 0 9 i 5 A R o
R S W LR R 45 1y B R 1407 IR P R AR I PR R R R E A
o —AAE (NO) o RS ZEI - a (TNF-« ) S35 B
Ko ZALEHCBPIRTY PRI RE, SPIYBIKIE. R ME S
BECOYA TR, £ USRI A> (P 0. 05), A3t 1
HSHHE . WTLLACK, RHACBPIAYY, X+ FHSHHIFEHSIRS. MODS
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CBPFFUAI [N, b U™ AT DI 25l DICSET . FTLA
MAENS RN FCBPIRYT , MIRIEBRILLT 8 (. LRI A
HAb b o FHEEE, LA IR RIE .

HSHH KRR, SRR S, LR AR =, [F
N v A A7 1007 PN B, VTS PR R R L& AR, A2 IR RD T CI)
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IEEEL VI IXS XEL XIRSEAE, SN 4, A
FEAERROK PR AE A o AT AHED, 7EH S5 70 R0 )5 v
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TANFR ML/ . L EE R G AR YRR A R A LR )
PRI, FRRSEN /RT3, AR TDICHIR
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HTHS AL, ATAT—Fh o — 357 #ANAE SE 4 i
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s, ECBPIRYT, TR LIAT ORI AR, R
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BRI o X IF DD RS SES , i 0 26 M 5 T i T
NI &k Sy A I S R NE 2 =t Sl = o) E
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Effects of w-3 Polyunsaturated Fatty Acid on Inflammatory Response and

Nutritional State of Patients after Operation
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Intensive Care Unit, Air Force General Hospital, Beijing 100142, China

Abstract

Objective: To investigate the effects of w-3 polyunsaturated fatty acid(PUFA) on inflammatory response and nutritional condition for patients after
operation.

Methods: Forty postoperative patients were divided randomly into an experimental group (20 cases) and a control group (20 cases). Parenteral nutrition
was conducted in continuous 7 days after operation. Comparing with the control group, a dose of 10g of w-3 PUFA was given to the experimental group
once a day for 7 days after operation in addition. Relative indexes about inflammatory response (WBC, neutrophilic granulocyte and C-reaction protein)
and nutrition (total protein, albumin, prealbumin, sidrophilin and lymphocyte) were measured before operation, the 2nd and the 8th day after operation
respectively. Reduction of body mass was also recorded.

Results: The baseline between experimental group and control group was comparable (P>0.05).The levels of indexes about inflammatory response
(WBC, neutrophilic grahulocyte and C-reaction protein) and nutrition (total protein, albumin, prealbumin, sidrophilin and lymphocyte.) between experimental
group and control group did not reach statistically significant difference in the 2nd day after operation (P>0.05). The levels of neutrophilic granulocyte and
C-reaction protein in experimental group were lower than that of the control group, and the level of lymphocyte in experimental group was higher than that of
the control group in the 8th day after opration. and all of them reach statistical significant difference (P<0.05). there was no statistical difference in reduction
of body mass between experimental group and control group (P>0.05).

Conclusion: w-3 PUFA can depress the excessively inflammatory reaction and improve the nutrition condition of patients after opration..

Key Words: w-3 polyunsaturated fatty acid ; postoperative patients ;Inflammatory response;Nutrition
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The Role of the Damage Control Approach in the Trauma Anesthesia

Heng—jiang Ge

Department of Anesthesiology, Daping Hospital Affiliated to The Chinese PLA Third Military Medical University, 400042

Abstract

The role of the anesthesiologist in the damage control approach to the patient is of utmost importance and can have a profound impact on the patient’s
ultimate outcome. The anesthesiologist is vital in overseeing the process of fluid resuscitation to optimize hemostasis and long-term survival. Another critical

role of the anesthesiologist is prevention of a second hit caused by recurrent shock. It is essential for any anesthesiologist who cares for unstable trauma

patient to know and understand the concepts of damage control anesthesia.
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Abstract

Postherpetic neuralgia represents a significant clinical problem. Progress of the mechanisms and treatment in postherpetic neuralgia was reviewed.
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Progress in Postoperative Cognitive Dysfunction Studies
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Abstract

Postoperative cognitive dysfunction(POCD) is a common complication of central nervous system after major surgery, especially in elder patients. As a
consequence, it delay patients' recovery and increase the mortality after surgery. At present, the diagnosis, pathophysiology, the prevention and the treatment
are undefined. In this chapter, we will review the latest progresses made in such area to stimulate further research.

Key Words: Postoperative cognitive dysfunction; Neurocognitive test
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No Sedation: Dream or Nightmare

Jing—tao Liu, Peng-lin Ma

Department of Critical Care Medicine, The 309th Hospital of Chinese People’® s Liberation Army, 100091, Beijing, China.

Abstract

It is crucial to maintain an optimal analgesia-sedation status for improvement of the mechanical ventilation efficiency, patients’ comfort and safety.
However, high frequency of sub-optimal analgesia-sedation (i.e. inadequate or over) were happened due to much lower clinical compliance of the protocolized
sedation. To avoid over-sedation induced unsafe events such as circulation unstable, dysfunction of gastrointestinal tract, the delayed successful weaning and
the increased incidence of ventilator associated pneumonia (VAP),strategy with adequate analgesia but no sedation was clinically investigated. In this article,

we will systematically analyze the necessity of optimal analgesia-sedation and the clinical reliability of no sedation protocol.

Key Words: Analgesia-sedation; Necessity; No sedation
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