
Summary 

119 

SUMMARY 

    Care should  be  taken for  cirrhotic  patients undergoing  liver  resection under  general  
anaesthesia  concerning  perioperative  hepatocellular  integrity  and  kidney  functions.(1,2)  

    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 n=25 and 
Desflurane (D) group n=25) for anaesthesia maintenance.  In TCI before induction all 
subjects received Fentanyl 3 µg/kg for 30 seconds and then an infusion of 2 µg/kg/h for 30 
min, 1.5 µg/kg/h from 31−150 min, and 1 µg/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 (Ct) for 
induction of anesthesia was set at 4 µg/ml. During maintenance anesthetist was able to 
increase or decrease Et Des by 1% increments, or the Propofol  (Ct) by 0.5 µg/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 (T1), immediately postoperative (T2) 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 (779±36 vs 836 ±8 dyn.sec.cm-5, P=0.000), this was associated with a significant 
reduction in mean blood pressure and stroke volume respectively (85±3 vs 91±4 mmHg, 
76±7 vs 86±4 ml, P=0.000). ALT and AST peaked in both groups at (T2), (Des) group was 
378±80 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 µgm .  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.  
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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 

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

2. 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. 

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

4. 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. 

5. 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. 

6. 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. 

7. Navigation system is  a recommended tool when intravenous general anaesthesia is 
used.  
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îe†ÃÖ]<“~×¹]îe†ÃÖ]<“~×¹]îe†ÃÖ]<“~×¹]îe†ÃÖ]<“~×¹]    

١ 

STUVWا YZ[\Wا  

  :اVbU\W^[ اaWرا_^[

           mno ءqnr لtnuvwxا zn{| }n~آ ��zn�� zn��ا�� mo ا��ا}��� �r ا���ر |z{ ا|�tء ا����n{ ا����tnuن ��n�~w ا�
}~�  .ا������t��~� z |~{ و���t ا���z و ا�

cdeWا fg فaiWا:  

      �nn��tw{ل و ا���nnري ا���و���tnn��� فz¡wnn¢ا�� £��w�tnn� ���nn¢wا� m�nn� �nnر�tا���)TCI (o   mر��~�nnxzر  ا�tnn�| �nn�t�
)Des (يz������o }� z{ ا�w~��  ا�~� }�q¤ل ا�tuvwx¥ا }� }¦t§{wx¥ا.  

cdeWا ]jkUl:  

         m�w|�n�¤o }nا� �nا� z~�n§� ��{nu�z�����o zا��� �¤}� ا¥�t�¦ªت �£ ��¢�£ ��¢�ن ��tnuo tn¨��oن ��n�~w ا�
: �|��¤oTCI  �|��¤oوDes  t¨��o و |§�ون �¢�� �|��¤o آ�.  

o }� «|��¤TCI             ام�nr���o �n­ª­  �n��tw{ر ا���tn�| £¡�tn�|ا £n� }nا���� ®n��r  ��zn�wا� «n�~�| }n� ءzا�� ��¦
���rام /�o نt{ا­ ���tw{�~� ��w¢o ���¢� ���|و ا ���t­ ن�­ª­ ¯z�� £¤آ¤£/آ/   �nu� و zn°ن د¦��» و وا�­ª­ ¯z�� �|tx

���rام �o/£¤و ��¢�/آ ��to }w° ���¦ن د�­ª­ z�� mo �|tx     ام�nr���o zn°وا   £n­ �n��¦ن د/ £n¤ن    /آ�n­ª­ }nw° �|tnx
z~¤ق ا�ª³د¦��� ¦�� ا.        zn¦ ت وtn�¤oا��� £n��� ¯zn°و ®no �n~آ�twا�� mnا��� ��¨o  ´��µ m| ر ا���و����لt�| m�° £و�

 qآ��wن ا�tآ  

��و�rام �o م ار���zف �~��و����ل �{ ا�z¡w¢ا     /ا���nrو���o �n­ª­ و t{nx �¶n·¥ا }n���~� ��¢{�t� �w� م/  �nw�
m�{¢�~�. ام�rو���o �u� ر ا���و����لt�| نtu�� د¯ اوtدرا |~{ ز�t¦ نtآ ��z�wا� ���µ ��z�wار ا���wxء اt{ا­/  �nw�

 �|��¤o }�TCI  z°وا ��¢{� ران�~�xzا�qن% و ��آ��wx }ار���ن ا� m��  }و�{ ا�����w�¥ tاي و¦¹ و�� }�.  

��وا��nn�  m�o�nn{ ا���nnل و �¢��nn ا��qnn£ ا�¤~����tnn­tن اس   �ºnn�� £nn و���tnn ا���znn و ا��~nn� }nn{ ا�znnم و �¢��nn ا�   ��
  .��ا�¢���q ¦�� ا���~�� و z�� ¯�¼t�o ا���~�� و ­����t و ار���ن z�� �|tx ا���~��

�£ ¦�tس ا��toªت ا�����xt وآ���n ا�znم و ا�ª�nزم ا��}�����n�~� �n¿ آ��n¾ د¥��n ا¥��n¦t و ا¥|�nاض ا�¤�n���t و           
��t{ا�� }� ¿ث ا������o د��tuw¦¥ا ��~�w{ ا��اج ا����� ا��}¤�¯ وآ��¾ ا�w° ¹¦آ��¾ ا�� ���§w¢او ا�� ¯qا���آ.  

mnopqWا: 

 �n|��¤o }� ���t|ا�� ¯q¡r¥ا �oوt�o }� ظ��~o  ضtث ا���z° TCI   �n|��¤�� �nر�t�oDes )(779±36vs 
836 ±8 dyn.sec.cm-5, P=0.000), ا�¡��ط ا��~��ظ ®o moاqw�t� ¾ا�{  وذ��wا� }~|  ´�znwم ا��zم و ا�zا� Å¶� }�

  .|~{ ا��wا�{ ��t�o86±4(�~o . Æ�°P<0.01 7±76و.mo) 85±3 ��t�o91±4(mmhg ا��~� 

 mo ظ �{  ¦��� آ���~o عtار�� zrو z���n{ ا��¤��|tnwن zn�� ¯�n¼t�o ا���~�t���ALT&AST       �nر�� و���t ا�
�|��¤o }� نtآ Æ�° Des نt80±378(آ��t�o407±35(U/L «|��¤o }و�TCI)±38٤٦٧ �n�t�o±39 413(U/L  

و¥��znr اي ا�ªwnف �n�~oظ  �n{     .و ¦zn° zث ه��nط �n{ ا��¤��|tnwن ­��n��t و ار���nن zn�� �|tnx ا���~��n         .|~{ ا��wا�{
  ¿��nث  ا����o ¾ا���ل وآ�� }� m�oوا�����ا��¤��|twن Æ�° mo �¢�� ا��q£ ا�¤~����t­tن اس ��ا�¢���q و �¢�� ا���

  .�¢w§�{�� ا��}��t ا���آq¯ او ا�

      �nnnn|��¤o }nnnn�  ل�nnnnµن اtnnnnآ ¯�nnnn¤{ا�� �nnnnاج ا�����nnnnا� }nnnnw°  ¹nnnn¦ا��TCI 15.2±2.629 (  �nnnn�t�o  �nnnn��¦د
9.76±1.507) (  �|��¤o }� ���¦دDes  Æ�°P=0.000.     �n|��¤o �n�~�� ¹n�tد�� آtuw¦¥ا ��~�wا� Æ�° moوDes  

�nnn|��¤o mnnno �nnn¦اTCI  نtnnnآ Ænnn�°)235±26 ( �nnn�t�o (�nnn�t�o)±57٤٣٨( t��nnnuo tnnn¡�{r nnnن وآt )3.8 ±٣٣.٧( 
��t�o)62.65±8.233  (Æ�° }���oدو¥ر اP=0.000.  
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  :اopqp_sج

  }n� فz¡w¢ا�� £��w�t� ���¢w�t� ���tw{ري ا���و����ل و ا��t�| m| Ï~·ر اt�wا�  }¦t§{wx¥ران ا�~�xzر ا�t�|
��Æ�° mo z  ا��wnxار ا��tnoªت ا  ~� }�q¤ل ا�tuvwx¥ا z{| z�����n و د¥��n ا���¦tnن    ا����{ ا����tuن �w~�� ا��ot{�z�

}~��~�� ا¥¦tuwد�� و��}¡�Æ�° mo m�~­t�wo t ا���­tw |~{ و���t ا���z و ا�wا� Æ�° mo ¾و آ��.  o b e i k a n d l . c o m
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TوUeWري اojVW دفoiWا  �kU�pWا U^��� قouqp_oT vwرojg x^wopqyWل و ا|}|
اy�kaW]|رfk �]� اoy�Wءة اok�ZW vk|^dW ا��Ug S} ae�W اpW]^� اae�Wي أ�oqء 
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