Summary

SUMMARY

Care should be taken for cirrhotic patients undergoing liver resection under general
anaesthesia concerning perioperative hepatocellular integrity and kidney functions."-

Our aim is to compare Target controlled infusion (TCI) of propofol-fentanyl versus
Desflurane (Des) based anesthesia in major liver resection for cirrhotic patients.

In a double blinded hospital based prospective randomized controlled study , 50 adult
cirrhotic patients (Child A) were categorized into 2 groups (TCI group »=25 and
Desflurane (D) group n=25) for anaesthesia maintenance. In TCI before induction all
subjects received Fentanyl 3 nug/kg for 30 seconds and then an infusion of 2 pg/kg/h for 30
min, 1.5 pg/kg/h from 31-150 min, and 1 pg/kg/h until 30 min before skin closure and this
is adjusted according to pharmacokinetics of Navigator. Propofol was administered with a
syringe pump integrated with (controller and software) GE Healthcare Finland (Datex-
Ohmeda, Helsinki, Finland). The Propofol venous blood target concentration (C;) for
induction of anesthesia was set at 4 ug/ml. During maintenance anesthetist was able to
increase or decrease Et Des by 1% increments, or the Propofol (Cy) by 0.5 pg/ml to keep
Entropy between 40-60 and maintain patients’ hemodynamics.

Liver and Kidney functions tests, Urinary Microalbuminurea, Glutathione-S-transferase
(GST), were assayed preoperatively (T;), immediately postoperative (T,) and 48 hours
postoperatively (T3;). Haemodynamic, transfusion requirements, recovery, complications,
intensive care unit and hospital stay together with economic cost were recorded.

Significant reduction in systemic vascular resistance (SVR) occurred with TCI versus
Des (779436 vs 836 +8 dyn.sec.cm™, P=0.000), this was associated with a significant
reduction in mean blood pressure and stroke volume respectively (8543 vs 9144 mmHg,
76£7 vs 86+4 ml, P=0.000). ALT and AST peaked in both groups at (T2), (Des) group was
378480 and 407+35 U/L while, for TCI group was 467+38 and 413+39 U/L respectively,
this increase was significantly less in (Des) group P=0.000. At (T3) both parameters
dropped.There was no significant difference between groups regarding, GST,
Microalbuminurea and ICU and hospital stay. Significant difference between both groups
regarding Fentanyl intake,Des  group was 270.00+29.86 and TCI group was
584.82+126.32 pgm . Extubation time was prolonged in TCI 15.20+2.629 min versus
9.76£1.507 min in Des, P=0.000. Des group was lower than TCI group in costs, 235 +26
versus 438+57 Egyptian pounds or 33.70 £3.836 versus 62.65+8.233 U S Dollars,
P=0.000. respectively during the same surgical duration and with the same surgical team.

Desflurane appears a more appropriate choice than Target-controlled infusion of
Propofol-Fentanyl in cirrhotic patients undergoing major hepatic resection surgery from
haemodynamic stability, recovery characteristics and costs, but neither is superior to the
other with respect to their effect on both liver and kidney organs.

119



Conclusion

CONCLUSION

- Desflurane is a more appropriate choice than Target-controlled infusion of Propofol-
Fentanyl in cirrhotic patients undergoing major hepatic resection surgery due to its
better haemodynamic stability, recovery characteristics and costs, but neither is superior
to the other in respect to their effect on both liver and kidney.

- Significant haemodynamic parameters changes were associated with liver resection
which can be summarized in significant increase in cardiac output and significant
reduction in systemic vascular resistance.

- Transoesophageal Doppler is a reliable minimally invasive monitor, but the liver
mobilization during resection of hepatic tumors requires frequent repositioning of the
Doppler probe,this repeatedly affect the TED probe position and hence readings.
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Recommendations

RECOMMENDATIONS

Desflurane is a more appropriate choice than TCI Propofol-Fentanyl in cirrhotic
patients undergoing major hepatic resections from haemodynamic prospective.

Neither Desflurane nor TCI Propofol-Fentanyl is superior to the other with respect to
their effects on both the liver and kidney. Both can be used safely for liver surgery in
cirrhotic patients.

Close cardiovascular monitoring is essential during major liver resection and is highly
recommended.

Transoesophageal Doppler (TED) can be used reliably as a monitoring tool for
haemodynamic parameters during and after major surgical procedures.TED as a
minimally invasive monitor is recommended in hepatic patients particularly with
coagulopathy.

Laboratory markers of hepatic (blood glutathione-S-transferase ) and renal integrity
(urinary microalbumin) can be used to monitor perioperative changes during and after
major surgery.

Maintaning general anaesthesia with Desflurane is cost effective and promotes early
recovery in this category of hepatic patients, this supports it s application during liver

surgery.

Navigation system is a recommended tool when intravenous general anaesthesia is
used.
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Effect Of Target-Controlled Infusion Of Propofol-Fentanyl

Versus Desflurane On Hepatocellular Integrity In Cirrhotic

Patients Undergoing Major Hepatic Resection.
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INTRODUCTION

Hepatocellular carcinoma (HCC) ranks fifth among the most
prevalent cancers in the world and is the third most common
cause of cancer related mortality.) It is frequently found in
patients with chronic liver disease resulting from infection with
hepatitis C virus (HCV).?® '

Resection is still the first choice for treatment of HCC®
even at the intermediate or advanced stages.® Radical resection
for intermediate-advanced HCC is indicated as follows: (1) single
HCC with large or huge tumor nodule, swelling outward, clear
border and a pseudo capsule. (2) multiple HCC with 3 or fewer
nodules localized in one lobe or segment of the liver.®

The body can cope with removal of up to two-thirds of the
liver and up to 70%—-80% of the normal liver can be resected with
functional compensation occurring within weeks of an operation.®

Major liver resection may result in complications due to
metabolic insufficiency, hemodynamic changes and impairment of
pulmonary gas exchange, which could lead to hepatic and
multiorgan dysfunction.”

The site and volume of planned resection must be
carefully assessed in the preoperative period, this, in addition to
the patient’s co-morbidities,®

During or after the operation which may require blood
transfusions or a further operation, blood loss remains one of the

main predictors of both perioperative morbidity and moEa;Ii after







liver resection.® More recent studies with larger numbers of both
transfused and non-transfused patients have been able to confirm
the detrimental effects of transfusion on the development of
postoperative complications and perioperative death after liver
resections.®

Target controlled infusion (TCI) devices allow the
anesthetist to provide anesthesia by controlling the theoretical
(predicted) concentration of the drug in the central compartment.
Therefore, rapid changes in the depth of anesthesia are possible
with similar ease to that achieved with inhalational anesthesia. But
unlike inhalational anesthesia, where the end-tidal concentration of
vapors can be monitored, on-line blood concentration monitoring
is not practical at the present time.®® Also, (TCI) of opioids and
propofol were advocated to provide anaesthesia for major liver
resection aiming to fasten patient recovery with minimal stay in
the postoperative intensive care.?

On the other hand, Desflurane has been reported to be more
innocent than other volatile agents. It is almost resistant to
biotransformation and only 0.01% can be metabolized.*?

After major liver resections in cirrhotic patients, also,
postoperative hepatocellular integrity needed to be assessed
through determination of glutathione S-transferase (GST) levels
which seems to be a more specific indicator of liver injury.®® An
increase in GST concentrations may be detected before changes
occur in routine liver function tests (aminotransferase activity,

bilirubin concentrations) due to their lack of specificity and
sensitivity,!**) i IS







Combination  of  advanced, minimally  invasive,
hemodynamic assessment and monitoring such as trans-
esophageal doppler(TED) improves the perioperative management
and outcome of those high-risk surgical patients.**

TED is easy to use and avoids the complications associated
with other monitoring devices. It takes minutes to be inserted,
correct signal is easy to achieve, decisions on fluid therapy,
inotropes, pressors and dilators usage is facilitated.**

Several studies have demonstrated that intraoperative fluid
optimization guided by TED significantly improves outcomes, as
evidenced by a decreased length of stay ranging from 30% to
40%.More over, reductions in the incidence of post operative
nausea and vomiting, a shorter recovery time of gut function, and
resumption of enteral nutrition have also been reported in the
volume optimized groups. *©

Until now, there has been no available literatures or
research-based evidences regarding the effect of both anesthetic
techniques on the perioperative events occurring among cirrhotic
patients undergoing major hepatic resection. Also, the impact of
preoperative cirrhosis and the decision whether to use (TCI) using
propofol opioids or desflurane needs to be more investigated.
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AIM OF THE WORK

» To compare between Target-controlled infusion of propofol-

resection in cirrhofic patients as regards subclinical hepatic
injury, renal affection, hemodynamic parameters and

postoperative course. N
* . =S
o2 a0 PR ==

e
’.\—__//

-






Patients And Methods:

The study will involve fifty adult cirrhotic (child A) patients
going to be admitted to the National Liver Institute, Menoufiya
University, undergoing major liver resection and they will be

categorized into two groups, target controlled infusion group
* (TCI) and desflurane group (Des).

The samplie size was caicuiated by using Epi Info software with
the power of 80%, a=0.05. Randomization will be done by using
the closed envelope technique.

A written informed consent will be taken from each patient.
The study will be carried out after Research and Ethics Committee
approval from both: Faculty of Medicine, Alexandria University and
National Liver Institute, Menoufiya University, Egypt.
Exclusion criteria:
Patients with a history of esophageal disease.
- Patients undergoing re-operation.
- Patients with a history of allergic reactions to drugs.
- Those who had undergone a recent anaesthetia (within the
previous 7 days).
- Patients who bled profusely during their operation, who are
haemodynamically unstable, or who need inotropic
support.

- Patients with preoperative renal dysfunction.
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Anaesthesia monitoring includes:

- Peripheral pulse oxymetry (%).
- Capnography to monitor end tidal (ET) CO,(mmHg).
- Fraction inspired oxygen concentration (%).

-.. Neuromuscuiar biockade (Train of four).
- Oesophageal temperature(degree centigrade).
- Entropy to monitor depth of anaesthesia.
(Anaesthesia Workstation
-Trans-esophageai  Doppier (cardioQ) haemodynamic
monitoring. (Deltex Medical, Chichester, UK).
Anaesthetic technique:
A 20 gauge intravenous cannul

P Y M, Loy [

dominant hand and used anaesthesia. Afterwards,

at least two large peripheral venous lines (16 gauge or larger),
multi-lumen central venous catheter in the right internal jugular

vein and an arterial catheter also in the non dominant hand (radial






In group Des general anesthesia will be induced with
fentanyl in @ dose of (1microgram/kg), propofol (2 mgfkg) and
rocuranium (1 mg/kg). End-tidal desflurane concentrations during
the induction will be limited to 1 MAC. Endotracheal intubation will
be done after complete muscle relaxation is confirmed by nerve
stimulator and anesthesia will be maintained with a mixture of air,
oxygen and Desflurane at a fresh gas flow of 1 litre/min.
Ventilation will be controlled to maintain ETCO, between 32 and
36 mmHg (Anaesthesia Workslation, General Electric, Helsinki,
Finland). |

In group TCI immediately before induction of anesthesia
with propofol, all subjects will receive fentanyl 3 pg/kg for 30
seconds and will be followed by a continuous infusion of fentanyl 2
rg/kg/h for 30 min, 1.5 pg/xg/h from 31-150 min, and 1 pg/kgsh
until 30 min before skin dosure'’?. Propofal will be administered
with a syringe pump integ"rated with (controller and software) GE
Healthcare Finland ( Datex-Ohmeda, Helsinki, Finlend). The
propofol venous blocd target concentration (Cy). for induction of
anesthesia was set at 4 pg/ml for the younger patients( less than
fifty years) and 3 pg/ml for the elderly (more than fifty years).!'"
If anesthesia was not inducad within 5 min, the C; will be
increased sufficiently to complete the induction of anesthesia.
When consdousness will be lost, rocuronium 1mg/kg, will.be given
and trachea will be intubated.

During maintenance of anesthesia, the anesthetist will be

able to increase or decrease end tidal desflurane concenliration by
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in (group TCI) at any time according-to entropy and patients
hemodynamics.

In both groups, Entropy will be kept between 40-60. If MAP
or HR remained increased after 5 min supplemental dose of
fentanyl (0.5 pg/ kg) will be given. Atropine 0.5 mg will be given
intravenously if heart rate drops below 45 beats/min. Anesthetics
will be decreased also in response to hypotension not responsive
to replacement of intraoperative fluid loss or treatment of
bradycardia. Additional rocuronium will pe administrated as
appropriate in bolus doses and guided by nerve stimulator.

Intravenous crystalloids in the form of Ringer's acetate will
be infused at a rate of 6 mi/kg/hr to replace fluid deficit and basal
flid requirements. Packed RBCs are administered to keep
haematccrit more than 25%. Blood products are given, if at all,
guided by the coagulation laboratary intracperative findings. Urine
output will be maintained at least 1 mL/kg/hour. Rapid infusion
device is avallable for emergency use. Intra-operative
normotharmia will be maintained using & forced air-warming
blanket (Bair Hugger; Arizant, United Kingdom), in addition to a
warm intravenous fluid device.

Prophylaxis against deep venous thrombosis includes the use
of elastic stockings and a sequential compression device for both
lower limbs until early ambulation. Daily administration of
subcutanecus low molecular weight heparin from the first
postoperative day is practiced. |

All patients are planned to be extubated on table at the
end of surgerv unless decided otherwise accordlrg to the
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operative circumstances. At the end of surgery (whether extubated
or not), all patients of both groups will be transferred to the
intensive care unit (ICU).

Postoperative complications includin

nausea, ‘U’Qmjﬁng chest infectnn an e
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1)

MEASUREMENTS

Haemodynamic parameters will be monitored continuously

and recorded before induction (to)immediately after induction
before intubation (t,), » 15 'min after the intubation (tz), during
dissection (t;), during hepatic resection (t), and near the end of
surgery (ts).

2)

Heart rate (beat/min).

Mean arterial blood pressure (mmHg).

Central venous pressure(cmH,0).

(CO) cardiac output (L/min).

(SV) stroke volume (ml)

(SVR) systemic vascular resistance (dyn.sec.cm™).
(FTc) corrected flow time (msec).

Laboratory investigations : _
a) Liver function tests will include:
“AST& ALT(U/L), total bilirubin(mg/dl), albumin(gmy/dl),
Prothrombin(%). '
-Glutathion S transferase (GST), (IU/ml).
b) Kidney ~ functions tests will include serum urea &
creatinine(mg/dl) and microalbumin in urine(pgm/ml).
C) Metabolic parameters & electrolytes will include:
-Arterial blood gases.
-Serum electrolytes as sodium& potassium(megy/I).
Samples of GST will be kept at room temperature for

almost one hour, then serum will be separated by centrifugation

we

TN







for five minutes at 3000 r/min and 1ml aliquots will be frozen
at -80 degree centigrade until analysis.
All laboratory samples will be collected preoperatively,
immediately postoperative and 48-hours postoperatively.
3) Fluid balance (intake and output),lntraoperatlvely and 24
hours postoperatively.
4) Time from discontinuation of inhalational agent until the trachea
is extubated is recorded.
5) Modified Aldrete Scoring system for recovery score, “?
6) Postoperative course will be assessed as follow:
a) The amount of transfused blood and blood ‘products
(fresh frozen plasma and/or platelets) in ml  needed
intraoperatively and during first 48 hours postoperatively.
b) Postoperative complications will be recorded .
¢) Duration of ICU and hospital stay will be recorded.
7) The total - amount of inhalational agent in (ml)used
intraoperatively will be calculated automatically by using the
Aisys® GE Healthcére Finland (Datex-Ohmeda, Helsinki, Finland)
anaesthesia machine and then will be recorded. Also, the amount
of propofol(ml) used in TCI group and the anesthetic cost(LE) in
both groups according to the current international prices will
be recorded. |
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Analysis Of The Résults

The data will be recorded by both manual and automatic
charting and most operative data will be recorded in computerized
files. Data will be subject’éd for statistical analysis by appropriate
statistical tests using the SPSS (software package for windows),
and P value of <0.05 will be considered to be statistically

significant. ~ P
4\
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The results are going to be discussed, with reference to the previous
literatures, in the aim of identifying the effects of target-controlled
infusion of propofol-fentanyl versus desflurane on hepatocellular integrity
in cirrhotic patients undergoing major hepatic resection. -
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