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The year of the tiger is gone while the year of the rabbit is coming. In the beginning of this year, I, onbehalf of all the editing staff in department of the “Forum 
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Introduction
SEPTIC shock is a critical situation in clinical practice 

and is associated with many pathophysiological alterations, 

including hypotension and end-stage organ damage. It 

has been reported that these changes were induced by 

endotoxin (lipopolysaccharide, LPS)[1, 2].  Researches 

have shown that the administration of ketamine after 

endotoxin-induced septic shock improves survival rates 

in the rat model[3, 4]. The mechanisms involved may be 

multifactorial, among which, the production of cytokines 

may play an important role in endotoxin-induced septic 

shock[5, 6]. Meanwhile, tumor necrosis factor - (TNF- ) 

has been implicated as the earliest appearing and the 

most prominent cytokine in septic shock[1,7]. It may 

cause myocardial contractile dysfunction by inhibiting 

myocardial -adrenergic receptor-adenylcyclase-cAMP 

( AR-AC-cAMP) signal transduction[8,9]. Research 

based on myocardial cell culture has shown that ketamine 

suppresses TNF- -induced cAMP reduction and other 

proinflammatory cytokines[10]. However, whether ketamine 

has the similar effect in vivo is unknown. 

Heat shock protein70 (HSP70) is a stress protein 

which may function as a molecular chaperon and thereby 

maintains the self-stabilization system of cell protein and 

exerts self-protection against injury. It shows myocardial 

protection in animals subjected to ischemic injuries[11, 12]. 

Furthermore, it was also reported that ketamine has brain-

protective effect by stimulating the expression of HSP70[13]. 

However, no researches have demonstrated that whether 

or not HSP70 is involved in the anti-inflammation and up-

regulation process of cAMP caused by ketamine in septic 

shock. Our hypothesis is that serum TNF- , myocardiac 

cAMP and the expression of HSP70 constitute underlying 

mechanisms for the improved survival rates of rats with 

endotoxin-induced septic shock.

Methods and Materials
Animals 

All experimental protocols and procedures conducted 

in this investigation were approved by the Institutional 

Animal Care and Use Committee of Sichuan University 

(Sichuan, China). Healthy and mature Sprague-Dawley rats 

of both sexes weighing 250–300g were used in the present 

study. All rats had free access to food and water and were 

individually housed under a 12-h light/dark cycle and were 

kept under controlled condition of temperature (22°C 

±2°C) 1 week before experiments.

Experimental Protocols 

Eighty rats were randomly distributed into two control 

groups and three experimental groups, (n=16 each). 

Two control groups included one negative control group 

(saline group) and one positive control group (endotoxin 

group). Three experimental groups contained Endotoxin-

Midazolam Group (Mid Group), Endotoxin-Ketamine 

Group (Ket Group), and Endotoxin-Ketamine-Midazolam 

Group (KM Group).(Fig 1). All the rats except  those in 

saline group had  Lipopolysaccharide (LPS) of Salmonella 

minnesota injection intraperitoneally (Sigma Chemical, 

St. Louis, MO, USA). Twenty min prior LPS injection, the 

rats in experimental groups received midazolam 0.5mg/

kg by intraperitoneal injection (ip), ketamine 80mg/kg ip, 

ketamine 80mg/kg +midazolam 0.5 mg/kg ip respectively 

while equal volume of saline were given in two control 

groups. Half of the initial doses of ketamine, midazolam 

were repeated in the experimental groups at 1 hour after 
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their first administration. The dosage of ketamine used in 

this study  was decided according our pilot study table1 , 

in which rats survival rates improved significantly. In this 

study, the plasma concentration of ketamine was measured 

(see fig.3).

Intestinal perforation and other complications caused 

by intraperitoneal injection were visually examined after 

the rats were sacrificed by neck dislocation. 

Half of the rats in three experimental groups (24 rats) 

were sacrificed by neck dislocation two hours after the 

administration of LPS and the plasma concentration of 

epinephrine, norepinephrine, TNF- , myocardial cAMP 

and HSP70 expression were measured afterwards. For the 

purposes of comparison, half of the rats in the control 

groups (16 rats) were sacrificed at the same time. The 

other half in all groups was used to observe the survival 

rate which was determined by counting the number of the 

surviving rats in each group on the tenth day .

Measurements 

After the exposure of endotoxin for 2 hours, the 

arterial blood from the common iliac artery was taken 

in the sacrificed rats in five groups (saline, endotoxin, 

Mid, Ket and KM) to measure the plasma concentration 

of epinephrine, norepinephrine, and TNF- . The blood 

sample of 0.3 ml was collected from angular vein for the 

plasma concentrations of ketmine measurements at 5', 

7.5', 10', 12.5', 15' and 20' min followed the initial and 

supplemental administration.Additionally, myocardium 

sample was harvested from the rats in these groups 

to examine cAMP and HSP70 level . The blood for 

epinephrine, norepinephrine, and TNF- measurements 

was centrifuged at 3,000g for 10 min (Kendro laboratory 

product, GMBH Post1563, D-63405 Hanace/Germany)) at 

4 . Serum was decanted and stored at-70  (refrigerator 

:MDF-3821, SANYO, Japan). TNF- and cAMP were 

measured using radioimmunoassay.(TNF- :Beijing 

Chemiclin Biotech, Co,Ltd, Beijing, China; cAMP: Sigma 

Chemical, St. Louis, MO, USA). High performance liquid 

chromatograpy (Model Angilent 1100, Palo Alto, CA, 

USA) was applied to measure the plasma concentration of 

epinephrine, norepinephrine with YQC-C18 column while 

the plasma concentration of Ketamine  with YMC-ODS 

column 250×4.6mm 5um . All of these measurements 

for biochemical analysis (ie., TNF- , cAMP epinephrine, 

norepinephrine and plasma concentration of ketamine) 

were duplicated. The level of HSP70 expression was 

measured using immunohistochemistry. Half of the hearts 

of each scarified rat were removed and postfixed for 12 

hours in 4% paraformaldehyde and then embedded in 

paraffin. Five micrometer coronal sections were cut via 

microtome. Sections were deparaffinised, rehydraged and 

then incubated (37°C) for 2 hours with the primary HSP70 

antibody (monoclonal antibody of HSP70: Monoclonal 

anti-heat shock protein70 clone BRM-22 Sigma; SPTM 

kit:SP-9002  Mo SP kit,ZYMGD, USA) diluted 1:2000 in 

HS-PBS. After three PBS washes, sections were incubated 

(30min) at room temperature with anti-mouse antibody 

(biotinylated anti-mouse IgG (Vector Labs, Burlingame, 

CA) and then incubated for 30min in an avidin-horseradish 

peroxidase solution prepared from an ABC kit (Vector 

Labs, Burlingame, CA). The complex was detected by 

diaminobenzidine (0.015% in PBS, Sigma Chemical, St. 

Louis, MO, USA) and 0.001% hydrogen peroxide, which 

produced a dark brown end product. Sections were then 

triple washed in PBS and mounted on slides. 
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Sections were viewed via a light microscope (Olympus 

BX-60 microscope, OLYMPUS Co., Ltd. Tokyo, Japan.) and 

gray value was measured with an image analysis system 

(Mias-2000 image analyzer, Chengdu, China) to determine 

the expression of HSP70. The lower the HSP70 gray value 

is, the higher expression of HSP70 exists, so the reciprocal 

of the gray value (i.e., 1/HSP70 gray value ) was chosen to 

represent the level of HSP70 expression in the correlation 

analysis. Grey values of six sequential visual sights from each 

section were measured and the average from five sections 

of one heart was calculated. The mean grey value of each 

group was determined by 8 animals from the same group.

Statistical Analysis 

Comparisons among survival rates of the groups 

were made with the Kaplan Meier and Fisher’s exact test. 

Differences of other measurements among groups were 

analyzed using one-way analysis of variance (ANOVA) and 

followed by post hoc tests. The correlation between HSP70 , 

survival rate, TNF- and cAMP were determined by linear 

correlation analysis. Statistical analyses were performed 

using SPSS software (Version 13.0, SPSS Inc, Chicago, IL, 

USA) Statistical significance was defined as P <0.05.

Results
All the rats in endotoxin group died within 13 hours 

after endotoxin injection, and all the rats in saline group 

survived. Survival rates of the ketamine treated groups 

(Ket and KM Groups) were 62.5% and 75% , which were 

significantly higher than that of endotoxin group (0%) 

(P<0.05). The survival rates of KM group (75%) was  

higher than that of Mid group (12.5%) (P<0.05). There 

were no differences in survival rates between Ket(62.5%) 

and KM (75%)groups, as wel l as Mid(12.5%) and 

endotoxin group(0%) (P>0.05) (fig.2) 

The plasma concentration of initial (i.e. ketamine 

80mg/kg) administration and supplemental administration 

of ketamine (i.e. ketamine 40mg/kg) was from 2.27±1.35 

mg/L to 9.9±0.57 mg/L and 2.07±1.02 to 9.56± 1.01 mg/L 

respectively (fig.3) .

Epinephrine, norepinephrine, TNF- , cAMP, and 

HSP70 were measured in all groups (data in Table 2). 

Epinephrine and norepinephrine were significantly higher 

in endotoxin, Mid, Ket and KM groups compared to the 

saline group (P<0.01). There was no substantial difference 

in plasma concentration of epinephrine and norepinephrine 

among endotoxin, Mid, Ket and KM groups (P>0.05).  

TNF- was lower, and cAMP and HSP70 expression 

were higher in Ket and KM groups compared to Mid, and 

endotoxin groups. Specifically, TNF- in endotoxin group 

was 7.5 times higher than that in saline group and the 

cAMP in endotoxin group was 3.7 times lower (P<0.01) 

(see Table 2, columns 1as compared with columns2). TNF-

and cAMP in Ket and KM groups  were, respectively, 
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almost 3.6 times lower and higher than Mid, and endotoxin 

groups (P<0.01) (see Table2, columns1,2, and3 as compared 

with columns 4 and 5). There was no difference in TNF- , 

cAMP and HSP70 between Ket and KM groups or Mid, and 

endotoxin groups (P>0.05). 

As shown in table 2, the increased expression of HSP70 

produced three effects: a decrease in TNF- , an increase 

in cAMP , and a significant improvement in survival rates. 

There was a significant positive correlation between survival 

rate and the expression of HSP70 (R2=0.956, P<0.05) (see 

Fig 4), cAMP and the expression of HSP70 (R2=0.984, 

P<0.05) (see Fig. 5) and a significant negative correlation 

between TNF- and the expression of HSP70 (R2=0.903, 

P<0.05) (see Fig. 6) .

Discussion
The main findings of this study are: 1.The rats treated 

with endotoxin all died within 13 hours and the rats 

without endotoxin all survived, 2. Ketamine improved 

the survival rates of rats with septic shock, and 3. The 

combined use of ketamine-midazolam did not cooperate 

with ketamine in improving survival rates.

Cytokines produce notable effects on the mechanism 

of endotoxin-induced septic shock.[5, 6]TNF-  responds 

to septic shock earlier and more prominently than other 

cytokines, it would induce a myocardial contractile 

dysfunction and also promote the release of other 

cytokines, such as IL-1, IL-6 and IL-8. Consequently, a 

cascade of events may ensue, beginning with an imbalance 

of proinflammatory and anti-inflammatory cytokines that 

destroy the defense function of the immune system and 

ultimately culminate in septic shock[14, 15]. Levitzki describes 

AR-AC-cAMP( -adrenergic receptor-adenylylcyclase- 

cAMP) signal transduction in the myocardium[16]. The 

increased intracellular accumulation of cAMP may result in 

an increased heart rate and force of cardiac contraction [6], 

and TNF- along with other proinflammatory cytokines 

may suppress this signal transduction. This may cause the 

reduction of cardiac contraction and other effects such 

as heart failure [7]. Meanwhile, endotoxin (LPS) induced 

myocardial dysfunction was shown to stimulate myocardial 

TNF- production.[17]. The results of the current study 

support these previously published findings in which 

septic shock were partly attributed to the influence of these 

cytokines and second messenger system. In our study, 

we found that TNF- in endotoxin group was 7.5 times 

higher than that in negative control group and the cAMP in 

endotoxin group was 3.7 times lower . We also found that, 

compared with both the Med and endotoxin groups, TNF-

decreased and cAMP increased in Ket and KM groups. 

ketamine may inhibit the endotoxin-induced TNF-  

release and increases cAMP in myocardium. Other studies, 

both in vitro and in vivo, support our explanation[3, 4, 18, 19]. 

Thus, consistent with our explanation and findings from 

other studies, ketamine-suppressed TNF- production 

and ketamine-induced cAMP accumulation may be a 

mechanism of the ketamine to improve the survival rate of 

septic shock rats. 

We have shown from the AR-AC-cAMP signal 

transduction, catecholamine level is directly related 
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to the concentration of cAMP. However, compared 

with endotoxin group, we did not find an increase in 

epinephrine and norepinephrine level in Ket and KM 

groups. The implication is that the catecholamine level is 

not involved in either the increase or decrease of cAMP in 

endotoxin, Mid, Ket and KM groups ,. 

Of particular interest in our study is HSP70. This is 

a protein largely conserved throughout animal evolution, 

and its major function is to aid in the proper folding 

of proteins so that they are configured to be molecular 

chaperons. Consequently, HSP70 protects cells from 

injuries including the toxicity of hydrogen peroxide, light 

damage, and ischemia-reperfusion damage[20, 

21].  In our study, both the level of HSP70 

expression and survival rates were higher in 

Ket and KM groups than in groups endotoxin 

and Mid, and, as shown in figure 4, we found 

a robust correlation between survival rates 

and the level of HSP70 expression (R2=0.956). 

Our s tudy, then, sugges ts that HSP70 

protected against endotoxin-induced injury, 

and ketamine bolstered this effect. As shown 

in figures 5 and 6, we found a robust negative 

correlation between TNF- and HSP 70 

(R2=0.903), and a robust positive correlation 

between cAMP and HSP70 (R2=0.984). 

According to the previous study , the 

mechanism of endotoxin(LPS) inducing  

myo c a rd i a c d y s f u n c t i o n i s p a r t l y by 

stimulating myocardial TNF- production[17]. 

The re l ea se proces s o f TNF- was a s 

following described: LPS binds to LPS-

binding protein(LBP), after several transduction events, 

transcription factor for tumor necrosis factor (NF ) 

translocates to nucleus after its inhibitory subunit( ) is 

phosphorylated and dissociated. In nucleus, nuclear factor-

 binds to tumor necrosis factor promoter site and 

induces myocardial tumor necrosis factor production[22]. 

HSP70 thus may disrupt the signal cascade of endotoxin 

binding to nuclear factor- , which would prevent the 

translocation of this process to the nucleus. Furthermore, 

other studies have shown a transient attenuation of cAMP 

accumulation following heat shock but, with the expression 

of HSP70, it was restored to control levels. If Quercetin, an 

inhibitor of heat shock factor, is administered, it functioned 

to inhibit the restoration of cAMP[23]. The heat shock 

probably affects configurations of the membrane receptors 

such as AR, G protein and/or adenylate cyclase , and, as 

discussed above, HSP70 functions as a molecular chaperon 

in the re-folding and re-assembling of proteins that restore 

the signal transduction of myocardial AR-AC-cAMP . 

Ketamine has been recommended for anesthesia 

induction and sedation in patients with circulatory 

failure because it increases sympathetic nervous system 

activity. This in turn aids to maintain blood pressure and 

preserve cardiovascular function[24]. Some investigators 

have suggested that these cardiovascular effects are due to 

the anti-inflammatory effects of ketamine, rather than its 

sympathomimetic properties and, accordingly, they have 
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suggested that, given its anti-inflammatory properties, the 

conservative use of ketamine may be advantageous as an 

anesthetic agent in endotoxemia [25-28]. However, as is well 

recognized, ketamine stimulates the limbic system of the 

brain and may cause undesirable side effects unless it is 

combined with other anesthetics. For this reason, ketamine 

is often administered in combination with midazolam. 

However, no differences were found between ketamine 

group and the ketamine-midazolam combined group in all 

values measured, such as the survival rate, TNF- , cAMP 

and HSP70. The possible implications for clinical practice 

are notable: the combined use of ketamine and midazolam 

may not affect the character of ketamine in septic shock.

We chose 80 mg/Kg ketamine according to our 

preliminary studies.  It is of potential clinical importance 

that the improved survival of infected animals and the 

lower TNF- was achieved despite the fact that the 

cumulative dose of ketamine in the present study was 

more than some authors used previously (80 mg/kg versus 

10 mg/kg, respectively) . In the present study, the plasma 

concentrations of ketamine within 20 minutes were 

measured. The plasma concentration was from 2.27±1.35 

mg/L to 9.9±0.57 mg/L after initial administration and 

from 2.07±1.02 to 9.56± 1.01 mg/L after supplemental 

administration. These plasma concentrations of ketamine 

measured in this study were similar to those measured 

in clinical settings. Idvall J reported[29] the peak plasma 

concentration of ketamine after intravenously injection 

of 2mg/kg in human was 60μmol/L(14.22mg/L), and the 

maintaining concentration was 7 10μmol/L(1.4 2.37mg/

L) . Domino EF reported[30] that patient intravenously 

received ketamine in a dose between 2.0 and 2.2 mg/kg, 

showing plasma levels of ketamine varied from 9,000 to 

25,800 ng/ml (9-25.8mg/L) and approximately 1,000 ng/ml 

(1mg/L) when the patients began to recover consciousness. 

Recently some authors [31]also reported that 70mg/kg 

ketamine ( we used 80mg/kg) has the inhibitory action on 

cytokines such as TNF- .

In our study, we found ketamine improved survival 

rates , inhibited serum TNF- , enhanced myocardiac 

cAMP . One of the underlying mechanisms for its effects 

may due to stimulating the expression of myocardial 

HSP70. Some other mediators such as NO and adenosine 

may be involved. Inducible NO synthase (iNOS) has 

been implicated as a mediator of endotoxin-induced 

tissue injury[32]. Ketamine was reported to attenuate 

LPS– induced upregulation of iNOS mRNA and protein 

during endotoxemia in a rat model[33]. In another research, 

ketamine administration in mice was associated with a 

surge of adenosine in serum and peritoneal fluid at 20–35 

min. The adenosine receptor agonist mimicked the effect 

of ketamine in peritonitis, whereas the receptor antagonists 

blocked its anti-inflammatory effects[27].

We conducted a randomized controlled experiment on 

rats, and the extent to which findings may be extended to 

humans is obviously unknown. Similar studies on different 

animal models are necessary to validate the safety of our 

conclusions on ketamine. Once these studies are conducted, 

extrapolation from animal to humans may be contemplated. 

And in our study, we just proved the involvement of the 

cAMP in the septic shock,  we extrapolate the secondary 

effect of myocardium by the AR-AC-cAMP signal 

transduction in the myocardium. We did not measure 

the haemodynamics and the cardiac function. This is the 

limitation of this study.  

In summary, ketamine improved survival rates of septic 

rats. Increase of myocardial HSP70 expression, inhibition of 

TNF-  production and upregulation of myocardiac cAMP 

may be involved in it’s underlying mechanisms.
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After open heart surgery with cardiopulmonary bypass (CPB) the patients often present euthyroid sick syndrome ESS X������&��Y�������%	��	��	%�
�	���� �	�	��� ��� ������%� ������	���K�X	�	� there is still controversy regarding on whether exogenous thyroid hormones should be routinely used in 
the patients undergoing open heart surgery with CPB to attenuate the myocardial ischemia/reperfusion injury during surgery and prevent occurrence of 
postoperative ESS. This article reviews the occurrence of ESS and its adverse effects effects of open heart surgery with CPB on serum levels of thyroid 
hormones, supplemental administration of exogenous thyroid hormones in the patients undergoing open heart surgery with CPB, etc. 
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Lighted Stylet (Trachlight) Enhances the Success of 
LMA-Classic™ Placement
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��	���1, Lan Zhang2, Jin Liu2, David T. Wong3, Yun-Xia Zuo2
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Since the advent of the Laryngeal Mask Airway (LMA-

Classic™) in the early 1990s, it has been utilized in millions 

of patients with an excellent record in safety and efficacy. 

LMA-Classic™ has been used both as a primary airway 

and as a rescue device in “cannot intubate cannot ventilate” 

events in recent years[1-4].

Success fu l LMA-Class ic™ placements can be 

achieved in the majority of patients by the conventional 

approach (technique suggested by the manufacturer). 

However, LMA-Classic™ insertion has been found to be 

difficult or impossible for some individuals because of 

the backplate impacting against the posterior pharyngeal 

wall[5]. Alternative insertion techniques such as by using 

laryngoscope[6], self-made intra-tube introducers[7-10] 

and Bosworth introducers[11] were attempted to facilitate 

insertion. Apart from insertion difficulties, malposition 

of the LMA-Classic™ cuff is frequently seen. A number 

of complications may result from clinically unrecognized 

LMA-Classic™ cuff malposition such as ventilation 

insufficiency, inhalational anesthetic leakage, gastric 

insufflations and aspiration[12]. Bronchoscopic visualization 

of LMA-Classic™ cuff position has been shown to reduce 

malposition[12, 13].

Lighted stylet (Trachlight ®, Laerdal Medical Inc., 

Armonk, NY) is a simple and inexpensive device used 

to direct endotracheal tube into trachea by utilizing the 

principle of transillumination. It is an effective and safe 

intubating technique[14], and has been recommended as 

an alternative way of endotracheal intubation[1, 2]. When 

lighted stylet (LS) was used for tracheal intubation via the 

intubating LMA, it helped visualize the position of the LMA 

cuff in the hypopharynx[15, 16] and improved the success of 

tracheal intubation[17].

The purpose of this study was to test if the lighted 

stylet (Trachlight) enhances the success of LMA-Classic™ 

placement.

Methods
The study has been approved by the Sichuan University 

research ethics committee and 100 consecutive patients 

with written informed consents were recruited in this trial. 

Patients from West China Hospital (from October 2007 to 

February 2008) ranging in age from 18 to 65 yr, ASA grades 

I or II, Mallampati scores I, undergoing general anesthesia 

for elective surgeries of less than two hour duration were 

candidate for inclusion in the study. Those with edentulous, 
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overbite, obese/thick neck, known difficult airways or a 

history of regurgitation were excluded from this study

Participants were randomly assigned according to 

computer-generate lists by SPSS 12.0 to the LMA (for 

conventional technique of LMA-Classic™ placement, n = 

51) or LS (for trachlight assisted LMA-Classic™ placement, 

n = 49) group. The opaque, sealed, and sequentially 

numbered envelopes were designed for each patient, 

with additional containing allocation lists and document 

recording tables. The data-analyst collected the envelopes 

and analyzed the data.

In the operating room, the routine monitoring and a 

standard anesthesia protocol was applied to both groups. 

Intravenous fentanyl 1.0 μg.kg-1 was given, a face mask 

was applied and oxygen was administered. Two minutes 

later, anesthesia was induced with propofol 3.0 mg.kg-1 

injected within 30 seconds and maintained with oxygen 

and 1-2% sevoflurane via a circle anesthesia breathing 

system with a fresh gas flow of 3L/min. No muscle relaxant 

was used during the anesthesia procedure. LMA-Classic™ 

was inserted after loss of consciousness and the relaxation 

of the jaw muscles (jaw thrust is a reliable clinical test to 

assess the adequate depth of anesthesia for insertion of the 

laryngeal mask[18]) about 1 min after the initial injection of 

propofol. If required, additional bolus of 1mg.kg-1 propofol 

was given. The size of LMA-Classic™ was chosen based on 

the patient’s weight according to the guideline offered by 

manufacture: size 3 for individuals weighing 30–50kg, size 4 

for individuals weighing 50–70kg, and size 5 for individuals 

weighing >70kg. The LMAs deflated partially for insertion 

in both groups.

In the LS group, the LMA-Classic™ was prepared 

before the insertion. The lighted stylet were lubricated with 

water soluble lubricant, and then inserted the lighted stylet 

through the LMA-Classic™ until the bulb at the distal end 

of stylet was lined up with the LMA aperture bars (Fig.1). 

Then, the LMA-Classic™ was locked to the clamp lever 

of the LS and the entire unit was bent to about 90 degree 

curve (Fig 2). For the shaft of the LMA-Classic™ might be 

too short to match the stylet, we prolonged the shaft by 

using a section of tracheal tube (Fig 2). The nondominated 

hand lifted the jaw; the unit was hold by the other hand 

and advanced along the midline until it passed downward 

into the lower pharynx. When finished insertion, the room 

light was dimmed and the lighted stylet was turned on, 

the distinct central glow above the thyroid prominence 

was the evidence that the cuff was placed around the 

pharyngeal inlet. If transillumination described above was 

not seen, the unit was repositioned under the guidance of 

transillumination[15]. When the ideal tranillumination was 

obtained, the lighted stylet was extracted and the LMA-

Classic™ cuff was inflated. Ventilation parameter was set 

to deliver a volume-controlled 8ml.kg-1 tidal volume and 

a flow of 2l/min of fresh gas. Minimum intro-cuff pressure 

was measured by the cuff inflator manometer which 

deflated the cuff when the tide volume maintained at the set 

level. 

For the LMA group, the LMA-Classic™ was inserted 

by the conventional technique[19]. LMA-Classic™ cuff 

position was confirmed clinically by the attending physician 

by auscultating both lung fields to ensure symmetrical air 

entry, by the absence of leak at airway pressures less than 20 

cmH2O and no signs of airway obstruction. Otherwise, the 

LMA-Classic™ was repositioned by up-down maneuver[20], 

lateral movement or head positioning until the above 

conditions were met. The minimum intro-cuff pressure was 

measured the same way as the LS group. Minimum intro-

cuff pressure was measured the same as the LS group.

For both groups, an attempt was deemed a failure if 

the insertion of the LMA-Classic™ was not successful or 

LMA-Classic™ cuff position adjustment was not completed 

in two minutes, or a capnograph waveform was failed 

to obtain after the insertion and reposition or oxygen 

desaturation fell below 89%. Between attempts, face mask 

ventilations were allowed. All LMA-Classic™ placements 

were initially performed by the same junior anesthesia 

resident who was experienced with more than 50 LMA-

Classic™ placements. Two attempts of insertion for each 

patient were allowed by the resident and one more attempt 

was given by the attending physician. After the third failed 

attempt, tracheal intubation by direct laryngoscopy was 

performed.

The total LMA-Classic™ placement time is the period 

from the lift of the jaw to the establishment of satisfactory 

ventilation after LMA-Classic™ placement. The score of 

fibreoptic bronchoscope (FOB) examination was done 

within approximately 5 min of final placement by an 

anesthesiologist who was not present during the placement 
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of LMA-Classic™. A fibreoptic scope was inserted through 

the LMA-Classic™ to a position 1 cm proximal to the distal 

portion of the LMA-Classic™[21]. An established scoring 

system (Keller’s fibreoptic scoring system[19]) was used to 

grade the fibreoptic bronchoscopy view: Score IV, only 

vocal cords visible; Score III, vocal cords plus posterior 

epiglottis visible; Score II, vocal cords plus anterior 

epiglottis visible; Score I, vocal cords not seen. A Keller’s 

FOB score of IV represents ideal position, and decreasing 

scores represent progressively less well position conditions. 

Primary outcomes included the overall successful rate 

of LMA placement, the successful rate of the first insertion 

attempt, the total LMA-Classic™ placement time, the score 

of bronchoscope examination, the intra-cuff pressure. The 

baseline values of heart rate (HR) and blood pressure (BP) 

were documented and they were measured immediately 

followed the placement of LMA in both groups. When the 

surgeries were completed, LMA was removed and the blood 

stainings were examed and documented which was used 

to assess soft tissue injury of LMA placements. Patients 

were questioned about the presence/absence of sore throat 

and hoarseness 10h postoperatively by an independent 

physician observer who was blinded to the whole placement 

process.

Statistical analysis
Data was analyzed with SPSS 12.0 statistical software 

(SPSS, Chicago, Ill). Student t test was used for age, weight, 

heart rate, blood pressure, insertion time, LMA-Classic™ 

cuff pressure and peak airway pressure, and categorical data 

(ie, the successful rate LMA placement) was analyzed using 

Fisher’s analysis. Ordinal data (ie, fibreoptic bronchoscopy 

score) were analyzed by using the Mann-Whitney U 

test. A p value less than 0.05 was considered statistically 

significant.

Results
One hundred patients were studied and analyzed with 

49 in the lighted stylet group and 51 in the control group. 

There were no significant differences between the two 

groups in age, weight and ASA grades (Table 1). In the LS 

group, 48 patients out of 49 (97.9%) were successful on 

the first attempts which was higher than that in the control 

group (44 patients out of 51, 86.2%) (p > 0.05). All the 

LMA placements were successfully accomplished by the 

resident except one by both the trainee attending physicians 

in the LS group. 

Patients who was unsuccessful inserted were excluded 

from data analysis. On the first attempts, the position of 

LMA cuff required further adjustments (repositioning) in 

15 patients (34.1%) in the control group versus 6 (12.5%) 

in the LS group. In the control group, seven LMA-Classic™ 

placements (13.8%) were failed by the resident and four of 

them (7.9%) were successfully completed by the attending 

physician and three of them failed by both the trainee and 

attending physicians. The overall successful rate of LMA-

Classic™ placements in the control group was 94.1% versus 

97.9% in the LS group (p >0.05). Moreover, the average 

time of the LMA-Classic™ establishment of the first 

attempt in the LS group was much shorter than that in the 

control group (30.8±4.1s versus 24.9±2.1s, p =0.007) (table 

2).

The baseline values of heart rate and blood pressure 

before the LMA-Classic™ placements were similar in both 

groups (p>0.05). After the placement of LMA-Classic™, 

the heart rate and blood pressure dropped significantly 

compared to the baseline values in both groups (p<0.05). 

However, there were no significant differences between the 

two groups (p>0.05).

LMA-Classic™ cuff position was assessed by fiberoptic 

bronchoscopy. The total fiberoptic score in the LS group 

was higher than that in the LMA group (52.95 versus 39.15, 
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p=0.008) (table 2). Ideal position (score IV) under the 

fiberoscope in the LS group was 65% versus 34% in the 

LMA group (p<0.05 table 3). However, the incidence of 

score I was almost the same (LS: 10% and LMA: 15%

p>0.05).

The mean intro-cuff pressure was lower in the LS 

group (15.7±2.5 cmH2O versus 28.0±3.4 cmH2O, p=0.044) 

(Table 2). There were 5 LMA cuffs had little blood staining 

in each groups. And one patient complained sore throat 

postoperatively in LS group and four in the LMA group.

Discussions
In this study, we found that the LS was an effective 

locating device which enhanced successful LMA placement. 

The results showed the improved insertion success rates, 

shorter insertion time, better fiberoptic position of the 

airway and lower intra-cuff pressure when the LMA-

Classic™ placement was guided by the LS.

LMA-Classic™ has been used both as a primary airway 

device during anesthesiology and as a rescue device in 

emergency airway control in recent years. However, the 

overall successful rate of LMA-Classic™ establishment is 

about 68-98% according to literature[22]. Failure is either 

due to difficulty in LMA-Classic™ insertion or the LMA-

Classic™ cuff position. In this study, we attempted to 

improve the success of LMA-Classic™ placement with the 

LS originally designed for endotracheal intubation. The 

results demonstrated that LS increased the successful rate 

of LMA-Classic™ establishment on the first attempt and 

the overall successful rate, however, there was no significant 

difference. We postulated that the possible mechanism is 

the rigid stylet and the angle created change the insertion 

from the art of applying the correct amount of force and in 

the right direction to a simple wrist motion; and the clamp 

lever of the LS provided a better control of LMA-Classic™ 

than the other single rigid stylet. The LS light also helped 

the LMA-Classic™ advancing towards midline possibly and 

adjusting LMA cuff position in the lower pharynx under 

the guidance of the transillumination. For the conventional 

technique of LMA-Classic™, the shaft is malleable and it 

may stop advancement by laryngeal soft tissues under some 

circumstances and the cuff adjustment in the conventional 

technique is blind to the operator. This is why we have 

more patients inserted more than one attempt and adjusted 

longer time.

Insertion of the LMA-Classic™ is usually smooth, 

atraumatic, and successful on the first attempt. However, 

some insertion of a LMA-Classic™ is clearly not as easy as 

expected and takes more than one attempt. Less frequently, 

a bloody LMA tip is seen as the result of the excessive 

force used to push the LMA into position. In this study, we 

had most of the LMA-Classic™ placement accomplished 

on the first attempt in the LS group. The shaped LMA-

Classic™ by the lighted can be advanced the lower pharynx 

anatomically which may have the potential benefits 

of reducing the tissue injury by repeated attempts with 

conventional techniques. However, we did not reduce the 

incidence of the bloody LMA tip related to LMA insertion 

in LS group. We think this may correlated with proficiency 

of this technique by the operator.

Besides the airway trauma during insertion, the 

incidence of postoperative sore throat may be correlated 
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with the intracuff pressure during the operation. LS 

guided LMA-Classic™ placement improves LMA-Classic™ 

cuff position and maintains good ventilation with lower 

intracuff pressure needed. The complaint of postoperative 

sore throat happened fewer in the LS group, though both 

group had the same patient with the bloody LMA tip. 

The good LMA-Classic™ cuff position also can reduce 

the occurrence of ventilation inadequacy and potential 

disaster of aspiration. The lighted stylet-guided technique 

may be particularly useful in the emergency LMA-Classic™ 

placement in hospital or pre-hospital settings where there 

is difficult airway encountered. 

The average FOB assessment scores were significantly 

higher in lighted stylet group than those in the control 

group. This indicated that lighted stylet improves LMA-

Classic™ cuff positioning substantially. It was noticed 

that a number of patients who had very low score (score 

1) associated with improper location even though with 

the help of lighted stylet. However, the mean intra-cuff 

pressure remained much lower in lighted stylet group than 

that in the controls. Although the lighted stylet approach 

can not avoid some cuff malpositions, ventilation still 

appeared normal in these patients. Therefore, examination 

LMA-Classic™ cuff position with FOB after lighted stylet 

guided placements may be useful to further reduce the 

malpositions.

The LS designed for tracheal intubation was used in 

this study. As we described in the method, the shaft of the 

LMA-Classic™ for small size LMA is too short to match the 

wand. The shaft had to be artificially prolonged to secure it 

the connnector of lighted stylet handle. It would be much 

more convenient if there is a LS specially made for LMA-

Classic™ placement in the future.

This study has some limitations. Firstly, this study was 

carried out on Chinese patients which may not be able 
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to extrapolate to other ethic groups. Secondly, the LS group 

is non-uniform with almost 3:1 females to males, and may 

contribute to bias in the results. 

The present study demonstrates that LS guided LMA-

Classic™ placement was feasible, associated with less 

placement time, a lower leak intro-cuff pressure and a 

higher FOB score, compared to conventional technique of 

LMA-Classic™ placement. This technique may be used as 

an adjunct to improve success rate and optimal positioning 

of LMA in patients.
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treatment of sepsis achieved little breakthrough. Ghrelin, an endogenous ligand of growth hormone secretagogue receptor, is a recently discovered brain-gut 
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In this review, we describe the mechanisms of ghrelin in treating sepsis and lay the foundation for ghrelin as a potential therapy for sepsis. 

Key Words ghrelin, sepsis, cecal ligation and puncture
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Measurement and Prognosis in Critically Ill Patients

Min Yi, Yu Bai, Xi Zhu
!�OJ�,	
��&�O���	������'���%�K�����������������8	%����	�

Abstract
Background@��
��&$����	���	���	$����&������	
����
������
���
����+$��	�
���������	����%�	
���	����%
�������
!���	�������B��?D���
��%
�������

&�����	���	��!�
�����B��)D�������	
��&��	�&���!�������	
���������&��	�����&��	�
����/��������������$�����
���&�����
����	���	!���
���&&$����&�������	���
�%
������� 
!���	������� B��?D�
$����� 	
�� ��	������� &���� $��	� �	�!����� ��� ��
����
��	� �$	&�������
�&	�����
���������$����������&����������� ��	���
�%
������������$��� B���D��
�$�
�%������$��
� ��� 	
��&�����	���$���������	�����?�������� 	
���$���������	������� ��7���	���	�� B 52�����%�
� ��&�����D�
������	����������&��	����/���&	����������	���	�������&��	�
����$��������
����	��	����&��	��%$	�������
��
����%�
�B?6OD�����	������������	���������
�$�
�
%��&����
���
���
���$���������	
����	$
!�����	������$�	��	
������&	����%�
!�����	������������	����%
������������$�������$�����	���
�	
������&	���������	�
different body positioning on prognosis in critically ill patients. 

Methods@���������&	�����&�
��	��	$
!�	�������	���	��	
������&	������	���	�����	����������������
���������������&��
$&	�
����&��	�&���!�������	���	��
�
��		�
� 	�� �� ��
�&����$���&��� ��	������� &���� $��	� B��7D��6�� �
��������� ���
��������&� 
�	�� ��
� ���/� ��&	���� ���� ��	����%
������� 
!���	������������
�	$
��
|�	
����
���!�����������	����%
������������$����B������D���%
�����������$����������$������	��	�������
���	���&$	���
!������!���
��
����&�?���	
�
(���$�	����B����?(D�����&������
���+$��	��������������$������������	�B)6#�D��&���������������	���
��������������&��
�
�	
��$�
���%��

���&�	
�	���
����!�;�
���������	�
�!��������������$��
�����������������	���	�?6O���&������������2��	��;C�����	����%
�������
!���	�����������
����
���������31����
?����%
�������&�����	���	��!�
���������
����
���������12����?����$���3���������������$����������$	&��������$�������
����	������	���	!��

Results@��
����������$�	�����	
����	$
!�����	
��
��
���&�
��&�������?�B1H�>�D������������&	����&�
��	����&����&$	������7���	���	�|���������&��	���
�
��
����
��	�����	����
���%�	�����������
�?6O���&�������������
������	
���%���$	���$�%������������	
��
�������&�������32����
�12���������������
������
	
��
�������&��� ����52����
�;C��%�&����&����&���!� �������	|�����?(������
�)6#���&������ �%
�����������$����������$��� B���D���
���	��	�������
���	�
B#YD��	���&
�%�
!�����	����
������
�������&��	�!�%�	������$����������
������$�������|� ����	
������&
���&������	���	����� ����	
������7��	�!������?(�
���)6#���&������������
�#Y��	�?6O���&����������52����
�;C��
������
�������&��	�!�%�	������6*)����$����
�=����6*)����$�|�	
��������������&��	�
&������	�����%�	������������#Y���
�����?(�����)6#���Z���	
������&
���&������	���	�����Z���	
������7��	�!�

Conclusions@�6$�� �	$
!� �����
��������$��/�����
��� ��� ����������!���#���	�� �	� �����
��� �� ������&	����������
�&$���	�
� ������&
� 	�� 	
��
���
�������!���
�	
�����/���&	��������?������
�	��������$����7����$��	�����)�&��
��	
���������������&��	���
���
����
��	�����	����
���%�	�����������
�
?6O�����	����������&��	�&���!�������	���	����
������	
��
�������&�������52����
�;C��%�&����&����&���!��������	���
��
��������
�#Y���������&��	�
���	
���

��
�����	������$�	���������������$�����
����	���	!���
����	��	����&��	��%$	�������%�
!�����	������������	���������
�$�
�%��&����
���
������	���	����	
�	
��
���/���&	���������?���
���)����&��	�&���!�������	���	��

Key words@�%
�������&�����	���	��!�
����|���	����%
�������
!���	������|���	����%
������������$�������$�����	|�%�
!�����	������|����������|�
�%
�����������$����������$�����
���	��	�������
���	�

Corresponding Author: ���!���(�����@���!�2323N!�
���&���&�

37

Intra-abdominal pressure (IAP) is increasingly 

considered to be an important physiologic parameter 

in critically ill patients. The current literatures confirm 

the widespread and frequent development of both 

intra abdominal hypertension (IAH) and abdominal 

compartment syndrome (ACS) among the critically ill 

with a significant associated risk of organ failure and 

increased mortality[1,2]. The occurrence of intra abdominal 

hypertension (IAH) during the intensive care unit stay 

was an independent outcome predictor[3,4]. This second 

installment from the 2004 International ACS Consensus 

Conference proposes Definition and treatment guidelines 

for the Definition, diagnosis, management, and prevention 

of IAH and ACS as well as recommendations for future 

clinical investigation[5,6]. Both of these documents highlight 

the significant need for well-designed, prospective clinical 

trials to clarify the many questions and issues that remain 

unanswered with respect to IAH and ACS[6]. 

As IAP measurement techniques have evolved, 

several key questions have arisen including the optimal 

intravascular saline instillation volume, the proper zero 

reference position for transducer placement (symphysis 
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pubis, mid-axillary, or phlebostatic axis), and the proper 

body position for IAP measurements. Although previous 

studies have provided answers to the first two questions, 

this study addresses this last and very important question. 

The purpose of this study was to evaluate the effect of body 

positioning on intra-abdominal pressure measurement and 

the effect of IAP at different body positioning on prognosis 

in critically ill patients. 

METHODS
Study Design
A prospective, cohort study to investigate the effect of 

patient positioning on IAP was conducted on critically ill 

patients admitted to the Peking University Third Hospital 

medical–surgical ICU after approval by the Institutional 

Ethics Board.

Patient Selection
Patients were included in the study if they were aged 

�18 years, sedated and on mechanical ventilation, and 

demonstrated at least one risk factor for IAH or ACS. 

Either written informed consent or a waiver of informed 

consent, as determined by the study site’s institutional 

review board, was also required. Patients were excluded 

if they were unable to tolerate changes in body position 

(because of spinal precautions, intracranial hypertension, 

hemodynamic instability, etc) or intravascular pressure 

measurements were contraindicated (such as recent bladder 

surgery, injury or pregnancy).

Data Collection
On admission, age, sex, clinical/surgical status, 

diagnoses, antecedent of trauma, presence of IAH risk 

factors, Acute Physiology and Chronic Health Evaluation 

(APACHE) II score[7], expected mortality, and Sequential 

Organ Failure Assessment (SOFA) score were recorded[8]. 

Use and length of mechanical ventilation, and of ICU 

stay, were calculated. Patient survival to intensive care unit 

discharge was recorded. 

Measurements
Intra-abdominal pressure was measured in millimeters 

of mercury through a Foley bladder catheter (the bladder 

technique). The aspiration port was attached to a short 

18-G catheter with three stopcocks connected to an 

intravenous infusion set, a syringe for flushing and draining 

the tubing system, and a pressure transducer. After clamping 

the tube leading to the collection bag, 25 ml of saline was 

injected into the bladder[9] and IAP was measured at end 

expiration at each body position (supine, 10°, 20°, 30°, 45° 

head of bed elevation) and with the transducer zeroed at 

the level of the midaxillary line at the iliac crest[10]. The 

procedure was repeated after 3 mins, and the mean of 

the two measurements was used for calculations. IAP was 

recorded every 4 hrs (8:00 a.m., 12:00 p.m., 4:00 p.m., 

8:00 p.m., 0:00 a.m., and 4:00 a.m.) in first day, the highest 

daily value was considered for main analysis. Mean arterial 

pressure was recorded simultaneously, abdominal perfusion 

pressure (APP) and filtration gradient (FG) were calculated 

simultaneously. All measurements were performed by two 

of the researchers.
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Statistical Analysis
SPSS 10.0 software was used to process the data. 

All data were expressed as mean ± standard deviation 

(SD). A student’s t test was used for evaluating statistical 

significance. Linear correlation analysis was used for 

correlation analysis. A P value less than 0.05 was considered 

as a significant difference between the values compared. 

RESULTS
Patient enrollment occurred from March 1, 2009 to 

August 31, 2009. During the study period, 292 patients 

were admitted to the ICU and 233 were excluded from 

the protocol for the following reasons: six were 18 yrs, 

eleven were pregnant or lying-in women, 74 were spinal 

precautions, 52 had bladder or renal surgery, 16 patients 

were unable to tolerate the 30° and 45° head of bed elevation 

position of measurements due to their critical illness. 67 were 

in weaning during ICU stay first 24 hrs, and seven did not 

require urinary catheterization. Fifty-nine patients fulfilled 

the inclusion criteria for IAP measurement. The entire 

protocol of IAP measurements was completed in 54 patients 

(91%). A total of 432 IAP measurements were performed.

Demographics and risk factors for IAH/ACS
Patient demographics and severity of illness are 

presented in Table 1. The prevalence of IAH and ACS are 

27.8% and 1.8% respectively, only one patient developed 

ACS. The risk factors for IAH that justified patient 

enrollment are listed in Table 2. 9.3 percent of the study 

patients died due to the following reasons: multiple system 

organ failure, 60%; severe sepsis, 20%; and cardiogenic 

shock, 20%.

IAP measurements for each body position were 
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compared
The data for effect of HOB elevation on bladder 

pressure measurements are summarized in Table 3. HOB 

increase was found to be significantly associated with IAP, 

with stronger correlations at HOB increases of 30° and 45°.

The comparison of survivors vs nonsurvivors in all 
the study population

When analyzing all patients, nonsurvivors exhibited 

higher APACHE and SOFA scores, higher IAP and 

lower APP and FG at each body position than survivors. 

Briefly, APACHE and SOFA scores, APP and FG at each 

body position differed significantly between survivors vs 

nonsurvivors (Table 4).

The comparison of MODS group vs Non-MODS 
group in all the study population

When analyzing all patients, MODS group exhibited 

Longer length of mechanical ventilation and length of ICU 

stay, higher APACHE and SOFA scores, higher maximal 

IAP and lower APP and FG at each body position than Non-

MODS group. Briefly, length of mechanical ventilation, 

length of ICU stay, APACHE, SOFA scores, APP and FG at 

HOB increases of 30° and 45° differed significantly between 

MODS group and Non-MODS group (Table 5).

The correlations between IAP measurements and 
prognosis

There isn’t any significant correlation between 

IAP measurements and APACHE II, SOFA, Length of 

Mechanical ventilation, Length of ICU stay. However, 

there are significant correlations between APP or FG and 

APACHE II, SOFA, Length of Mechanical ventilation, 

Length of ICU stay (Table 6).

DISCUSSION
IAP measurements are essential to the diagnosis and 

management of both IAH and ACS. Given the prevalence 

of elevated intra-abdominal pressure (IAP) as well as earlier 

detection and appropriate therapeutic management of IAH 

and ACS, significant decreases in patient morbidity and 

mortality have been achieved2. Increased recognition of 

elevated IAP prevalence, combined with recent advances 

in the diagnosis and management of intra-abdominal 

hyper tension (IAH) and abdominal compartment 

syndrome (ACS) has resulted in significantly improved 
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patient survival[11]. 

The main results of this study are the high incidence 

of IAH in a prospective cohort of consecutive ICU 

patients; a significant and independent relationship 

between IAP and HOB increases. Considering the 

absolute numbers of IAP, the differences for 10° and 

20° were small, whereas the differences for 30° and 45° 

become clinically relevant; APACHE II and SOFA scores, 

APP and FG at each body position differed significantly 

between survivors vs nonsurvivors; Length of mechanical 

ventilation, length of ICU stay, APACHE II, SOFA scores, 

APP and FG at HOB increases of 30° and 45° differed 

significantly between MODS group and Non-MODS 

group; there are significant correlations between APP 

or FG and APACHE II, SOFA, Length of Mechanical 

ventilation, Length of ICU stay.

Epidemiology of Intra-abdominal Hypertension
The prevalence of IAH (27.8%) and ACS (1.8%) are 

lower than previously published trials. Malbrain et al2 

and Cheatham et al[12] found the prevalence of IAH was 

58.8% and 46% in their study, respectively. We considered 

specific medical procedures to reduce IAP for the patient 

with risk factor for IAH/ACS in our ICU might play a role, 

for example, sedation, nasogastric decompression, enemas, 

fluid restriction, colloid, etc. Given the significant associated 

morbidity and mortality, IAP should be monitored in any 

patient who demonstrates risk factors for IAH/ACS. No 

patient developed aspiration as a result of being placed 

supine during the study.

The effect of body positioning on IAP measurement
The Consensus Conference proposes IAP should be 

measured in the complete supine position5,6, However, the 

supine position of ICU patients ( 30° of bed increase) 

presents a significant risk factor for ventilator-associated 

pneumonia[13]. Changes in body position (i.e., supine, 

prone, head of bed elevated) and the presence of both 

abdominal and bladder muscle contractions have also 

been demonstrated to impact upon the accuracy of IAP 

measurements[14]. Prone positioning for acute lung injury 

has also been demonstrated to significantly increase IAP[15]. 

As a result supine IAP measurements may underestimate 

the true IAP if the patient’s head of bed is being elevated 

between measurements. 

McBeth et al[16] demonstrated there is a significant, 

positive association between IAP and HOB positioning in 

critically ill patients. However, the study used a continuous 

IAP technique that is not widely used and for which 

the residual fluid volume within the bladder cannot be 

standardized. Vasquez et al[17] proposed elevating HOB 

significantly increases bladder pressure measurement. 

Bladder pressure measurements in no supine positions 

may not provide valid interpretation for IAP, and more so 

in cases of increased body mass index. However, the study 

used a saline instillation volume of 50 ml, which exceeds 

the currently recommended volume and could potentially 

have resulted in erroneously high IAP measurements .This 

study also did not report the zero reference point used. Our 

study also demonstrated head of bed elevation results in 

clinically significant increases in measured IAP. Clinically 

relevant changes in IAP occur at HOB increases 20°.So, 

the potential contribution of body position in elevating 

IAP should be considered in patients with moderate to 

severe IAH or ACS in critically ill patients. Furthermore, we 

suggested studies that involve IAP measurements should 

describe the patient’s body position so that these values 

may be properly interpreted.
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The effect of IAP at different body positioning on 
prognosis

Reduced organ perfusion pressure and interference 

with cardiopulmonary interactions account for the 

harmful effects of IAH. Several clinical scores not including 

IAP measurements have been proposed as independent 

predictors of mortality in critically ill patients. However, 

in liver transplant recipients an IAP 25 mmHg and in 

trauma patients an IAP 25 mmHg with at least one 

organ failure (i.e., defined as the abdominal compartment 

syndrome, ACS) were associated with a higher rate of 

multiple organ failure and mortality[18,19,20,21]. Regueira et 

al[22] demonstrated Septic shock patients have a very high 

incidence of IAH, which seems to be associated with the 

severity of shock and could be related to the development 

of organ dysfunctions, particularly renal dysfunction. 

Cheatham[23] showed that abdominal perfusion pressure 

(APP) (i.e., the mean arterial blood pressure minus the 

IAP) was a better resuscitation end point compared with 

the only single measurement of the arterial blood pressure. 

Our study also showed APACHE II and SOFA scores, APP 

and FG at each body position differed significantly between 

survivors vs nonsurvivors, although IAP at each body 

position didn’t differ significantly between two groups; 

length of mechanical ventilation, length of ICU stay, 

APACHE II, SOFA scores, APP and FG at HOB increases 

of 30° and 45° differed significantly between MODS group 

and Non-MODS group, although IAP at each body position 

didn’t differ significantly between two groups; There are 

significant correlations between APP or FG and APACHE 

II, SOFA, Length of Mechanical ventilation, Length of 

ICU stay.  Therefore, there is a strong physiological basis 

for considering IAP and derived variables as “vital signs” 

to monitor in the critically ill and to be added eventually 

to predictive scores. This validation, however, should be 

performed in prospective, multiple-center, and preferably 

international studies.

CONCLUSIONS
Our study expands previous knowledge in several 

ways. First, it provides a prospective, well-documented 

approach to the epidemiology and the risk factor of IAH 

in a heterogeneous ICU population. Second, there is a 

significant and independent relationship between IAP 

and HOB positioning in critically ill patients, whereas the 

differences for 30° and 45° become clinically relevant. Third, 

APP and FG are associated with a higher rate of multiple 

organ failure and mortality. The potential contribution 

of body position in elevating IAP should be considered in 

patients with the risk factor for IAH and ACS in critically ill 

patients. 
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INTRODUCTION
Lithium, a major drug used for bipolar mood disorder, 

has been proved to have neuroprotective properties in 

recent decades. Though the underlying mechanism remains 

unclear, increasing evidence from both in vitro and in 

vivo studies have confirmed that lithium can antagonize 

the neuronal apoptosis caused by multiple factors[1-3]. 

The neuroprotective mechanisms of lithium are complex, 

likely involving multiple mechanisms such as inactivation 

of N-methyl-D-aspartate (NMDA) receptors, changes 

in the expression of pro-apoptotic and anti-apoptotic 

genes as well as activation of cell survival factors[1, 2, 4], 

super-induction of heat shock protein 70 (HSP70)[5], but 

inhibition of ischemia-induced up-regulation of Bax and 

caspase-3[6]. Our previous research also demonstrated 

that the long-term lithium pretreatment on cerebral 

ischemia in gerbils indeed had a protective effect, which 

might be related to the down-regulation of pro-apoptotic 

p53, but up-regulation of anti-apoptotic Bcl-2 and heat 

shock protein 70 (HSP70) in the CA1 hippocampal area of 

ischemic gerbil[7].

During the last years, ischemia postconditioning got 

more and more attention and lithium post-treatment 

was proven to be effective in decreasing cerebral ischemic 

injury in the rat ischemia model of stroke using middle 

cerebral artery occlusion(MCAO)[5, 6, 8]. The neuroprotective 

mechanism of lithium post-treatment involve super-

induction of heat shock protein 70 (HSP70) [5], but 

inhibition of ischemia-induced up-regulation of Bax and 

caspase-3[6]. 

G lycogen synthase k inase-3 (GSK-3 ) , the 

phosphorylation kinase of glycogen synthase (Glycogen 

Synthase, GS)[9],had recently been found to play very 

important roles in many physiological and pathological 
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processes. Inactivated GSK-3  promotes self-renewal 

of murine embryonic stem cells[10]. GSK-3  reduce 

phosphorylation of tau, which had been certificated play 

an important role in suppressing Alzheimer's disease[11, 12]. 

GSK-3beta inhibitors could obliterated proinflammatory 

NF-kappaB[13] activation and inflammatory injury in 

chronic renal allograft disease[14]. Furthermore, inhibition of 

glycogen synthase kinase 3  could suppress proliferation 

and survival of some cancer cells[15-19].

 GSK-3  has also been found to play important role 

in regulation of apoptosis, such as Activation of p53 gene[9] 

and inhibition of heat shock factor 1 (HSF1)[20]. GSK-

3  was proven to be downstream regulatory factor of 

protein kinase B[21, 22], but little information is available 

on the effects of lithium to GSK-3  in the rat ischemia 

model of middle cerebral artery occlusion. Vulnerable to 

cerebral ischemia, the hippocampus CA1 area was selected. 

The objective of this study was to investigate the effects 

of lithium post-treatment on the GSK-3  induced by 

cerebral ischemia, as well as apoptosis in the CA1 area of 

the rat hippocampus.

MATERIALS AND METHODS
Rats and grouping 

One hundred and twenty-six male Sprague-Dawley rats 

of specific pathogen Free,  weighing 280-320g , aging 18-

22 weeks, were randomly divided into normal group (NO 

group, n=6), sham-operation group (SH group, n=24), 

ischemia-reperfusion group (IR group, n=24), lithium 

chloride 1mmol/kg treatment group (LI1 group, n=24), 

lithium chloride 2mmol/kg treatment group (LI2 group, 

n=24), lithium chloride 3mmol/kg treatment group (LI3 

group, n=24). Except for the normal group, the others 

were further divided into four sub-groups by different 

observation time points (6hours, 1day, 3days, and 7days 

after MCAO), with 6 rats in each sub-group. No treatments 

were given to the rats of normal group. The appropriate 

dose (1mmol/kg, 2mmol/kg, 3mmol/kg) of lithium chloride 

were given to the rats of lithium chloride treatment groups 

intraperitoneally immediately after reperfusion. Then, the 

same dose of lithium chloride was repeated to all rats of 

Li groups every 24 hours till the rats were killed. The rats 

in ischemia-reperfusion group and sham operation group 

were intraperitoneally injected of an equal volume of 0.9% 

saline.

Middle cerebral artery occlusion 

Rats were anaesthetized with 0.25ml/100g body weight 

2% sodium pentobarbital intraperitoneally. The rats' body 

temperature was maintained at 37° C with an infrared heat 

lamp and a heating pad. 

The basic surgical procedure, introduced by Longa, 

E.Z. et al[23], consisted of blocking blood flow into the 

middle cerebral artery (MCA) with an intraluminal suture 

introduced through the extracranial internal carotid artery 

(ICA). Under the operating microscope, the right common 

carotid artery (CCA) was exposed through a midline 

incision; a selfretaining retractor was positioned between 

the digastric and sternomastoid muscles, and the omohyoid 

muscle was divided. The occipital artery branches of the 

external carotid artery (ECA) were then isolated and 

coagulated. Next, the superior thyroid and ascending 

pharyngeal arteries were dissected and coagulated. The ECA 

was dissected further distally and coagulated along with the 

terminal lingual and maxillary artery branches, which were 

then divided. The ICA was isolated and carefully separated 

from the adjacent vagus nerve. Further dissection identified 

the ansa of the glossopharyn geal nerve at the origin of the 

pterygopalatine artery; this posteriorly directed extracranial 

branch of the ICA was ligated with 7-0 nylon suture close 

to its origin. At this point, the ICA is the only remaining 

extracranial branch of the CCA. A small hole was made on 

the stump of the right ECA carefully after the right ICA 

and CCA were clamped by vascular clamps. Single-strand 

nylon suture of 3-0 was inserted in MCA through the right 

external carotid artery stump. Then, the vascular clamps 

were relaxed and the nylon line continued to be pushed 

forward to cranium till a slight feeling of resistance. The 

length of the nylon suture in the internal carotid artery was 

about 20±3mm from the carotid artery bifurcation. The 

middle cerebral artery blood flow was blocked in this way. 

The removal of nylon after 90 minutes meaned reperfusion. 

Except the filament depth of nylon sutures were less than 

15mm, the other surgical procedure of rats in sham-

operated group were the same as that of rats in ischemia-

reperfusion group. 

Specimen collection 
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Rats in each group were deeply anesthetized with 

sodium pentobarbital at the scheduled time points. Then 

its’ chests were incised and its’ hearts were revealed. 

Special blunt thick needles were inserted through the left 

ventricle from the apex of the ascending aorta infusion 

line. The right atrial appendage were incised. About 150ml 

normal saline (37 ) was perfused quickly into the left 

ventricle through the needle, in order to break through all 

of the blood. Then about 500ml of 4% paraformaldehyde 

phosphate buffer solution (4 ,0.1mol/L, PH=7.4) was 

perfused to fix the brain for 2 hours. The brains were taken 

out and thrown into the paraformaldehyde phosphate 

buffer solution. After 2~4hours, the brains were transferred 

to 30% sucrose for 3~5days. Coronal slices of 10 μm were 

cuted from the fixed brains in frozen slicer. Six slices of 

hippocampal dentate gyrus plane , that is 1.7mm-4mm 

behind optic chiasma of every brain were randomly 

selected for observation.
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Slices were placed in 24-well plate. After washed by 

PBS solutions, slices were mixed with 10% normal goat 

serum in the plate for an hour. Then the goat serum was 

discarded. Thereafter, polyclonal goat anti-p-GSK-3  

(Ser9) and polyclonal goat anti-GSK-3  , both diluted 

to1:100 by 0.01M PBS dilution, were added in the plate. 

The plates were placed in refrigerator (4 ) for one night. 

The next day, slices were washed by PBS for three times in 

the plate, and 5 minutes for each time. Then, the anti-goat 

IgG-FITC (diluted to 1:200 by PBS) and anti-rabbit IgG-

Cy3 (diluted to 1:1000 by PBS) were placed in the plate at 

37  for 1 hour. Last slices were again washed by PBS for 

three times in the plate, and 5 minutes for each time.

Hoechst staining 

After the above process, slice continued to be stained 

with Hoechst33258 according to kit instructions in 24-

well plate. Slices were washed by PBS for 2 times in the 

plate, and 3 minutes for each time. After PBS solution was 

removed, 0.5ml of Hoechst33258 was added in the plate to 

stain the slices. Five minutes later, Slices were washed again 

by PBS for 2 times in the plate, and 3 minutes for each time. 

Last, the stained slices were carefully moved to slide, and 

were sealed with anti-fluorescence quenching liquid. Three 

randomly chosen high power field of vision (× 400) of each 

slice were observed and took photographs in the red, green, 

and blue of fluorescence under Fluorescence microscopy.
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Figure 1: Lithium post-treatment decreases the apoptotic 
cells of CA1 areas in rats following middle cerebral artery 
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Statistical methods 

All photos were treated and analyzed with imageJ1.36b 

software. All data were expressed in the form of mean ± 

standard deviation. One-way ANOVA analysis was down 

by STATA 8.2, scheffe method was used to do pairwise 

comparison. P <0.05 was considered to be significant.

RESULTS
Detection of Apoptosis
Hoechst staining was employed to assess apoptosis in 

hippocampal CA1 area of rats following ischemic insult. 

Chromatin in apoptotic cells was dyed into compact 

fluorescent particles block by Hoechst33258. There were few 

compact fluorescent particles blocks in hippocampal CA1 area 

of rats in normal group or shame operation group. However, 

compact fluorescent particles blocks were abundant in the CA1 

area of the IR group, and the blocks was robustly decreased 

by lithium treatment after ischemia. The number of apoptotic 

cells in Li2 group was less than that in Li1 group. The number 

of apoptotic cells in Li3 group was less than that in Li2 group.

(Tab.1, Fig.1) 
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The expression and distribution of p-GSK-3 (Ser9

in the cell was examined by indirect immunofluorescence 

staining. Marked with fluorescein isothiocyanate(FITC), 

p-GSK-3 (Ser9 was dyed green. Only a few green 

particles appeared in the cytoplasm of the hippocampal 

CA1 area in SH and NO groups. Ischemia-reperfusion 

increased the p-GSK-3  (Ser9) expression, especially 

in the nucleus. After the application of lithium chloride, 

p-GSK-3 (Ser9) expression continued to rise. The number 

of p-GSK-3 (Ser9) positive particles in Li2 group was less 

than that in Li1 group. The number of p-GSK-3 (Ser9) 

positive particles in Li3 group was less than that in Li2 

group. (Tab.2, Fig .2)
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Stained with Cy3, Glycogen synthase kinase-3  

was dyed red in indirect immunofluorescence staining. 

There was no statistic difference in the number of GSK-

3  positive particles in hippocampal CA1 area of rat in 

each group. There were more Cy3 positive reactions in the 

cytoplasm, but less in nucleus in NO group and SH groups.  

A large number of Cy3 positive granules in the nucleus 

could be seen in IR groups and Li groups. The distributions 

of GSK-3 -positive particles in cells were similar in each 
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Figure 2: Lithium post-treatment dose dependently 
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IR and Li group.(Tab.3, Fig 3)

DISCUSSION
MCAO model is a commonly used focal cerebral 

ischemia model in experimental study. This model does not 

require craniotomy, and has a high success rate[23]. Most of 

the occurrence of cerebral ischemia is unpredictable, and 

the effective treatment comes usually after the reperfusion. 

So we blocked the right middle cerebral artery of Sprague-

Dawley rats to established focal cerebral ischemia model, 

and give lithium chloride after reperfusion to observe the 

therapeutic effect of lithium. 

According to Ren M, et al[5], the therapeutic dose of 

lithium should not exceed 3mmol/Kg, due to the toxic 

effects of neurons of lithium. Therefore, 1, 2 and 3mmol/

Kg of lithium chloride were adopted to explore the effects 

of different doses of lithium chloride on the apoptosis and 

GSK-3  expression in this study. Hippocampal CA1 area, 

vulnerable area to the ischemia, was selected to observe the 

pathological changes caused by ischemia in this study. 

There was s i g n i f i cant apoptos i s in i s chemic 

hippocampal CA1 area of IR groups as early as 6 hour after 

ischemia. The number of apoptotic cells in hippocampal 

CA1 region of the lithium chloride treatment groups were 

significantly less than those in IR groups at the same point 

time, but still more than those in SH groups. And the dose 

of lithium chloride increased, the number of apoptotic 

cells reduced. These results suggested that lithium post-

treatment still had a dose-dependent anti-neuronal 

apoptosis role after reperfusion .

The number of GSK-3 -posit ive granules in 

hippocampal CA1 areas of rats had no significant difference 

in each group. GSK-3 -positive granules were mainly 

distributed in the cytoplasm, and less in the nucleus in NO 

group and the SH group. While, there were a large number 

of GSK-3  in the nucleus of IR groups and LI groups. The 

number and the distribution of GSK-3  positive particles 

had no significant difference among the IR groups and LI 

groups at the same time points. So we can say that, MCAO-

reperfusion did not alter the amount of GSK-3 , but the 

distribution of GSK-3  in the cells. In other words, GSK-

3  transferred from the cytoplasm to the nucleus after 

MCAO-reperfusion. And lithium chloride had no effect on 

this kind change of GSK-3 . After its transferred to the 

nucleus, GSK-3  may participate in the following ways to 

regulate apoptosis: negative regulation of the transcription 

and expression of p53[24] and HSF1[20] gene, reduction 

of the expression of Bcl-2[25], modulation of survivin in 

subcellular redistribution[16].

P-GSK-3  (Ser9), the phosphate of GSK-3  on Ser9 

site, was the inactivation form of GSK-3 . So the amount 

of P-GSK-3 (Ser9) were used to measure the activity 

of GSK-3 [24, 25]. Before ischemia, only a small amount 

of p-GSK-3 (Ser9) could be found in the cytoplasm of 

cells in the hippocampus ca1 areas. After ischemia, the 

number of P-GSK-3 (Ser9)  was significantly increased, 

���6E
 ���63
 ���65
 ���6H

=6 E1E�5�5>�H -- -- --
)? E55�H�;3�; E3C�5�11�E E3E�1�C>�5 E5>�H�51�1
IR E30�1�5E�H E20�1�5E�1 E;>�>�;E�C E52�5�1E�1
Z�3 E2H�2�5E�3 E1E�1�;;�E E;3�2�C2�3 E3H�2�5;�E
Z�1 E15�>�5;�0 ECE�5�50�2 C0E�C�53�; C0C�2�;C�1
Z�5 E1>�>�30�5 E35�C�15�C E1H�H�;H�3 E15�2�5E�H

(����� 6'(�
� ��!�
�� 	�� ��7+6�� �	
����
� �������

� ���
hippocampal CA1 area of each group at different time point

1^
 �~<8�V'V=!!2�

Figure 3: Lithium post-treatment did not affect 
��
� �!	���� 	�� ��7+6�'� �!!��	���	�

�
��
� 
�������8�
9����������	�� ~� \VV8� ����
~=V!'����	4� �	���
� ��7+6�+
�	
����
��������

'� �!!��	���	�

�
��
� 
��������	����7+6��
�;��;6�	����#��
��	�������	��
�*����8���	����`���8���	���
�����8���	�����#�&�8���	�����/����������	�����6�"��	����;�
#� ���
�� 9���� 	�� ���
'� ��7+6�+�	
����
� �������

� 4������ ��
�
nucleus increased after the onset of ischemia and lithium 
�	
�+��
��!
��'�(�
� ��!�
�� 	�� ��7+6�+�	
����
� �������

� ���
V'V=!!2 of corresponding areas has no statistical difference 
���
������	��
���'

Review and CME Lecture

Review and CME Lecture



Laboratory and Clinical Investigation FAM 2011 Jan/Feb  Vol.18 Issue 1

especially in the nucleus. It was indicated that the activity 

of GSK-3 was inhibited through the phosphorylation on 

ser9 site in order to reduce neuronal apoptosis. From this 

study, we can also see that lithium chloride post-treatment 

had dose-dependently promoted the phosphorylation of 

GSK-3  in the hippocampus CA1 areas after ischemia-

reperfusion. The mechanism of Lithium in promoting 

phosphorylation of GSK-3  was still unclear, probably 

including the following several paths. (1)Lithium could 

activate phosphatidylinositol -3 kinase (PI-3K), which in 

turn activate protein kinase B (Akt)[22, 28] or protein kinase 

C (PKC)[27]. Then Akt and PKC phosphorylate GSK-3  on 

site Ser9. (2) Lithium phosphorylate GSK-3  on site Ser9 

directly[29]. 

Our results suggested that the way that lithium 

inhibited GSK-3  was not to affect the synthesis of GSK-

3 , but was to promote the phosphorylation on Ser9 sites 

of GSK-3  in hippocampal CA1 area of rats after MCAO. 

This may be one of the mechanisms of lithium to resistant 

neuronal apoptosis.
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#�$�%��������(�	���������	�����������������Y!��&�����&�Z������&���&�)$����!

ObjectiveB��'�����%����	���		�����	�����&	����������������	��	��	�����&��	����&���������������������&	���
Methods: 60 patients (ASAI-II) under elective gynecologic laparoscopic surgery were randomly divided into treatment group and control group (n=30). 

��������&�����X�������������	�����&	������	���	��Z�'�	���	���&����B� ������	����� ��z	������������������	��	��	���+�&��+��������	���	��	X��&� �	���	���#���	�
the pain level after 1h (T1), 4 h(T2), 8 h(T3) using the standard BCS, once patients at 0 score, intramuscular injection 100mg pethidine, recorded the time and 
frequency of each group,  as well as the incidences of throat pain and other adverse reactions.

results:  Pain scores of treatment group at 1,4,8 hours were lower than the control group(P 0.01). The number and frequency of pethidine injection were 
lower in treatment group than control group(P 0.01).  The incidence of sore throat were 15%( treatment group) and 60% (control group) (P 0.05). There were 
�����&��Y�����%���	�	��	�������	���%�	��	�	�	�����	�X		���X��&������	<�	�������	����%��������&��, 0.05).

Conclusion: Flurbiprofen ester pre-emptive treatment in gynecologic laparoscopic surgery can effectively relieve postoperative incisional pain, reducing 
�������������	������

Key WordsB�	��	���������������	�J���		�����	�����&	���J�&��	����&�������������������&	�� 
Corresponding Author Tian-yun Tang E-mail: tangty1@hotmail.com
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�
��(���&	����S��	
����6��
����������	�&��
�	����������)���8$������������%����
�����&	���� �̀�$������#�&�������%������&
����<:�����$�����:�	���
�

Objective '��	<����	���	���&��Y����	��������&	����<������	��<�%��	�����	��� ����������������	�	����� ����	�����	�	����������z���J������X�����	��	%�X����
�	�������	���������%�������&��

Method 40 healthy SD rats, with either sex, were randomly divided into 4 groups ����	�&����J����	�����	�	����������z�����!�$��&����J��������%������
X�����	�������	� �,���#��&����J� !�$�������%	���
���� �!�$����&����J��+� ���	�����V������	�	����� ����	�����	�	����������%	��X���	��������	%� ���X������X����
�����	��	���%��'�	���������	�� ��� ���	��<�%	� %�������	�#["� <������	��<�%��	� ��[�� malondialdehyde(MDA) and sodion-potasium ion-dependant 
���������%	��%	������	�`��	� �W���Q���',��	��X	�	��	����	%J� �����	� ��� �	�	����� ����������� %	�	����	%� X���� %�	��&� ��� �	����<����� 	����� �K;����%�
�����	����	���`�������������&�''��������	�	�%�����	�	����������

Result '�	���������	������[J�8"�J�#["���%�W���Q���',��	���	��������&�	����������&������������������!�$J�,���#���%�!�$���&����� p<0.05 at the 
	�%�����	�	���������'�	������	�����	�	�������������������������	������,���#��������������!�$���&���� p<0.05 .

Conclusion ,�������%�������&�X�����	�������	��������	����	�����	�����	�	����������z��������������������	�	��������������� descending the activity of 
�[�����	���	������	�����������X�����
         Key Words <������	��<�%��	Z��	�	���������	������	�	����������z���Z��	�������	Z���������%�������&
         Corresponding Author:  Guo-yi Lv, E-mail:lvguoyiys@126.com
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��8$��&�����*�������	�)$���&������	
��������)	�����:��&	����
$�������
$&	������
�
�������&������$%��
$�����:�&����!�

ObjectiveB�'��		�X�������������	���	���	���B'������������J������	��������J���%�;�����Y���	�����	J�X����������	%����&	�	������	���	�����X����%���	�	���
�����������J�������	���&��	���	�����	��	�������	����	�������%����&���%���������%��������	����	����	�������	�%����&��	���	���

MethodsB�|+��#�!�!!�����	����X����&	�	������	���	����X	�	����%�����%���%	%������
�&��������
+�B�B�������X�����������		�������	���	���	���Z�\ Throat 
��%������	���������������	���	���	���Z��B��������J�X�������������	���	�����$	���%	%����	��	�������%���	����	�8�,���%��	�������	�K$���������������� '[
1 min T1 3min T2 5min T3 after intubation, as well as the tolerance of tube after recovery.

RusultsB�������	%�X������������&����J�8�,���%�K$��������%�\�&������X	�	��������X	� P 0.01 . A group had the highest tolerance of tube than 
group B and C P 0.05 . 

Conclusion: Combination with all three surface anesthesia can effectively prevent the stress reaction of intubation, and increase the tolerance of the tube.
Key Words #�����	���	���	���J�;�����Y���	�����	���	���	���J�#��	���$	������J�'��	����	����'��	
Corresponding Author �������������&J��;�����B��&��``���*
����
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=�$���$�&$�����������	��!�����$��������7

ICU

��X�%	�����	�������	�����&���%����%	�������	�����	�&	�	����`	%�X	�
�	�����	���������&�����������%����������%��	�����&���	���������Z��	������%�����������
��� ��	��	������������ ����	�������������� ��� ����������� ���� ����	���� ��� ��	� ���	����	� ���	� ������ $	���������� �����	�� ��	� ��������� ���	��	%� ��� 	���	�� ���	J�
leading to hypoventilation, hypercapnic respiratory failure, and the need for (or prolongation of) mechanical ventilation (MV).Closely monitoring patients with 
�	������������X	�
�	�������������������	��&��`��&�	�������&�������	����������������	���%�&��%��&���	��		%�������������	�����������������Z�����	��������������		%�
����	� �������	%� �������X�������	�������>���	� �������	%J� ��	�	�����	������	������&�����
� ����������������������������	������� ��������������	� �������������� �'�	�
proper recognition of the underlying neuromuscular disorder allows appropriate management and discussion of prognosis, including weaning from MV.Selective 
use of ancillary testing, such as EMG and nerve/muscle biopsy, may help when the clinical diagnosis is unclear and further assist with estimating recovery.

Key Words Neuromuscular respiratory failure W8$V
        Corresponding Author #����X	��K���& E-mail:huangshunwei@gmail.com

Abstract

ICU Special Column



Laboratory and Clinical Investigation FAM 2011 Jan/Feb  Vol.18 Issue 1

ICU Special Column

57ICU Special Column



Laboratory and Clinical Investigation FAM 2011 Jan/Feb  Vol.18 Issue 158

ICU Special Column

ICU Special Column



Laboratory and Clinical Investigation FAM 2011 Jan/Feb  Vol.18 Issue 1

ICU Special Column

59ICU Special Column



Laboratory and Clinical Investigation FAM 2011 Jan/Feb  Vol.18 Issue 160ICU Special Column

:�����&
�����������������$�����	�����(�	�����&$����Z$���-�	��

Extravascular lung water can be considered a relevant parameter that contributes to the development of pulmonary edema.The dynamic and quantitative 
	�����������������&	�����	<���������������&�X��	����������������&���&�Y	�%��������������	%	���%����&�%���	�	���	<�	���	�������%�������������%�������'����������	�
reviews the measurements of extravascular lung water used today and the principles.

Key Words ;<���������������&�X��	�Z,���������	%	��Z8	����	�	��
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����	���	� ��
� ����!���� ��� 
��
� ������ 
$����������	���� �%�$	� &
��
������	
�
congenital heart diseases

'�	���&�� �	�	��%����&���	�����������������%�	�� �����%��Y�������	�����J� ����� �	��� �	�����	� ���X	�����%���� ��	���	��� ��� ����	������'�������	�� �	�����
�����%�	��
cases of high fever during operation with congenital heart diseases, and discuss  temperature monitoring, take precautions against high fever and treatment it 
effectively in operating room.

Key Words ����%�	�Z�K�&���	�	�Z����&	�������	����%��	��	�Z���	���	���
        Corresponding Author Yi-sa Shi ;�����B�������`��	%����
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�����
!�����	��&���
��������$�����=�����O��&/�������
������
��	��&�Y�����)$����!

Objective To discuss the safe and convenient method of pediatric anesthesia in groin surgery. 
Methods 40 children who would undergo groin surgery were divided into two groups randomly. 20 cases of Group underwent the iIliohypogastric 

��%� ������&�������	��	�����
����	�� �������������� ��z	���������
	�����	Z� ��	����	��^+����	���������� underwent caudal block after intramuscular injection of 
ketamine. Monitor the changes of Bp P $ #�[2, waking time after surgery, and adverse reaction during surgery. 

Results '�	�	�X��������������������&��Y����	�����	����&	���%���	����������	 P>0.05 . All operations of children were completed well. 4 patients of 
Group ������	%�����������&��������%����&���������Z�������	������������ �������	%�����������&��������%����&���	����&���	��	�����������%��������&���	����������%Z�
'�	�	�X��������������������&��Y����	����\� P #�[2���%�X�
��&����	�%����&���	�X���	����&	��Z������	����������� underwent multiple successful puncture, 
and 1 case occurred hematoma. 

Conclusions I believe that the iIliohypogastric and ilioinguinal nerve block is simple, and the puncture cause less complications and risks. The 
anesthetic effect of iIliohypogastric and ilioinguinal nerve block is similar with the caudal anesthesia. It can be one of the pediatric anesthesia in groin surgery, 
	��	�������X�	����	����%�������
����%��Y�����
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In order to better promote the solidarity, cooperation, 

friendship and academic achievement of CSM2011, the Chinese 

Society of Anesthesiology will hold the satellite meeting with the 

theme of “East Meets West——Anesthesiologist Talks Today” 

from May 19th to May 20th, 2011, in Kerry Hotel Pudong, 

Shanghai (No.1388 Hua Mu Road, Pudong, Shanghai, 201204, 

China). This Satellite Meeting will comprise of a one-and-a-half 

day programme commencing on the afternoon of 19 May with 

hospital visits. Kerry Hotel Pudong, Shanghai is the first of a new 

luxury hotel brand of the Shangri-La group located in the heart 

of Pudong. Within easy reach of the Shanghai New International 

Expo Centre, and downtown. This Satellite Meeting will provide 

an invaluable opportunity for delegates to meet with specialists in 

China, visit local hospitals and sample the wonderful history and 

culture of Shanghai.

Shanghai is located 1300km (2 ½ hours flying time) from 

Hong Kong, on China’s Eastern coast, and at the mouth of the 

Yangtze River. It is the most populous city in the world and one 

of the most prosperous cities in China. It has a fascinating history 

and rich cultural heritage, welcoming people and an abundance of 

tourism resources. It is regarded as a centre of commerce between 

East and West and has become a multinational hub of finance 

and business.  The city is renowned for its historical landmarks 

such as the Bund and City God Temple, and its modern and ever-

expanding Pudong skyline including the Oriental Pearl Tower.

When you come, you will see the great achievements that 

have been made in the 30 years since China adopted the opening 

policy and get a feeling for the on-going development and 

progress of Mainland China for yourself. We sincerely invite you 

to come to Shanghai and join us in working with the Chinese 

Society of Anesthesiology to make the satellite meeting of 

CSM2011a great success.

We are looking forward to meeting you at the event.

Meeting Chairman
Yu Buwei M.D., Ph.D.

President, Chinese Society of Anesthesiology (CSA)

Chair, Department of Anesthesiology, Ruijin Hospital, 

Shanghai Jiaotong University, School of Medicine, Shanghai, 

China

Chief Editor, Forum of Anesthesia & Monitoring 

Meeting Executive Chairman
Yu Weifeng M.D.,Ph.D.

Vice Secretary-General & Member of Standing Committee, 

Chinese Society of Anesthesiology (CSA)

Professor, Department of Anesthesia & Intensive Care, 

Eastern Hepatobiliary Surgery Hospital, the Second Military 

Medical University

Website:  http://www.csaol.cn; http://www.ehbhane.com

2011
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Welcome Message of the 1st Global Conference of Chinese Anesthesiologists GCCA in 
Shanghai, 2011

In order to better promote the solidarity, cooperation, 

friendship and academic achievement of global Chinese 

anesthesiologists, the Chinese Society of Anesthesiology (CSA) 

will hold the first Global Conference of Chinese Anesthesiologists 

(GCCA) with the theme of “Innovation Decides Tomorrow---- 

Anesthesiologist Talks Today” from May 19th to May 20th, 2011, 

in Kerry Hotel Pudong, Shanghai (No.1388 Hua Mu Road, 

Pudong, Shanghai, 201204, China).   

Looking at the development of modern anesthesia, Chinese 

and ethic Chinese anesthesiologists have made remarkable 

academic achievements and an indelible contribution. The goals of 

this conference are to promote the development of anesthesia, pain 

and critical care medicine, enhance the friendship of fellow Chinese 

anesthesiologists, further improve their research capabilities and 

clinical services, and ultimately benefit their patients. 

Shanghai, also known as the Pearl of the Orient, is one of 

the best examples where East meets West. When you come, you 

will see the great achievements that have been made in the 30 

years since China adopted the opening policy and get a feeling 

for the on-going development and progress of Mainland China 

for yourself. You will also have the opportunity to enjoy the 

beauty of Shanghai, its long history and unique Shanghai culture, 

a combination of Chinese and Western elements. We sincerely 

invite you to come to Shanghai and join us in working with 

the Chinese Society of Anesthesiology to make the first Global 

Conference of Chinese Anesthesiologist a great success.

We are looking forward to meeting you at the event.

1st Global Conference of Chinese Anesthesiologists 
Chairman

Yu Buwei  M.D., Ph.D.

President, Chinese Society of Anesthesiology (CSA)

Chair, Department of Anesthesiology, Ruijin Hospital, 

Shanghai Jiaotong University, School of Medicine, Shanghai, 

China

Chief Editor, Forum of Anesthesia & Monitoring 

1st Global Conference of Chinese Anesthesiologists 
Executive Chairman

Yu Weifeng M.D.,Ph.D.

Vice Secretary-General & Member of Standing Committee, 

Chinese Society of Anesthesiology (CSA)

Professor, Department of Anesthesia & Intensive Care, 

Eastern Hepatobiliary Surgery Hospital, the Second Military 

Medical University

Website:  http://www.csaol.cn; http://www.ehbhane.com

2011 GCCA
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Barrow Neura Surgical Institute
Yongqing Li K�����%�O���	�����
$����%�>	�%	� Cedars-Sinai Medical Center
Yong-Jian Lin Pain Center, Cedars-Sinai Medical 

Center
Chuck Tong >�
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