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Abstract

Background: Postoperative pain is one of the most important problems that confront surgical 
patients. The aim of this work is to compare pain control using intravenous patient controlled 
analgesia (PCA) and patient controlled epidural analgesia (PCEA) in cirrhotic patients undergoing 
elective hepatic resection. 

Methods: Thirty four adult patients ASAI and II scheduled for liver resection were randomly 
allocated into two groups-Group (P) with I.V (PCA) with fentanyl and Group (E) (PCEA) via 
epidural catheter using Bubivacaine 0.125% plus 2 microgram per ml fentanyl. Coagulation 
changes were followed and pain score was compared in both groups.

Results: 34 child A cirrhotic patients, undergoing liver resection were studied. The 
demographic data were comparable in both groups. There was a significant decrease in pain score 
in both groups during the follow up period when compared to their initial score. When comparing 
average pain score between both groups, the PCEA group had significantly lower values. The 
changes in prothrombin time (PT), INR, and hemoglobin (Hb), were significant all over the follow 
up period compared to their corresponding base line values. 2 cases needed FFP to normalize the 
INR for epidural removal. There was no significant difference regarding postoperative nausea and 
vomiting (PONV) in both groups, no clinical manifestation suggesting epidural hematoma, and no 
cases were recorded to have respiratory depression. There were no significant differences in patient 
satisfaction and ICU stay.

Conclusion: The two modalities of pain control seems to be nearly equivalent, but considering 
the risk of epidural catheter insertion and removal in cirrhotic patients who are further exposed to 
hepatectomy with subsequent additional coagulopathy, it may be wise to consider IVPCA technique 
as a policy for pain management in cirrhotic patient undergoing hepatectomy.
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Introduction

Postoperative pain is one of the most important 
complications that confront surgical patients. The aim 
of postoperative pain treatment is to provide subjective 
comfort in addition to inhibiting trauma-induced 
nocioceptive impulses in order to blunt autonomic and 
somatic reflex responses to pain and subsequently to 
enhance restoration of function by allowing the patient 
to breathe, cough and move more easily1-3. Liver 
resection is used with increasing frequency for treating 
primary neoplasms of the liver, which are frequently 
related to liver cirrhosis. It has been assumed that 
sufficient pain relief will improve the surgical outcome 
with reduced morbidity, need for hospitalization and 
convalescence1,4. Postoperative analgesia in cirrhotic 
patients remains a challenge, mainly because of the 
narrow dose range between the analgesic and side 
effects of drugs used,1 in addition to alteration of the 
endogenous opioid system which have been reported in 
patients with liver disease2,5. Epidural analgesia is one 
of the best methods for the provision of postoperative 
pain relief in patients recovering from major upper 
abdominal operations. Being an invasive technique, 
epidural analgesia carries an inherent risk of several 
complications. Also the remaining liver’s capacity 
to produce clotting factors is decreased for several 
days following resection which makes the epidural 
analgesia of concern3,6. Among the most commonly 
used pain-relieving techniques is patient-controlled 
intravenous analgesia (PCA) with opioids which may 
be an attractive alternative in this category of patients 
in whom epidural may carry possible risks. This study 
aims to compare epidural versus intravenous patient 
controlled analgesia in cirrhotic patients undergoing 
hepatic reactions.

Methods

This study was approved by of the local ethical 
committee and a written informed consent was 
obtained from each patient. Thirty-four patients ASA I 
and II, Child A cirrhotic patients, who were undergoing 
major liver resection, were classified into two groups:

Group (P) received intravenous patient 
controlled analgesia (PCA) with fentanyl while Group 

(E) received patient-controlled epidural analgesia 
(PCEA) with Bubivacaine 0.125% plus 2 microgram 
per ml fentanyl. All surgeries were performed under 
standardized general anesthesia.

Patients included in the study are of 25 years or 
older, not on anticoagulant therapy and undergoing 
major hepatic resection surgery for tumor removal. 
Exclusion criteria included failure of the surgery to 
proceed as planned, development of post operative 
complications limiting assessment, objection to 
an epidural catheter or inability to use PCA pump, 
postoperative need for mechanical ventilation, patients 
having contraindication to regional technique as 
infection and anatomical spinal abnormality and 
preexisting severe pulmonary or psychiatric diseases. 
In group (E) epidural catheters were placed at 
(T11-l2) interspaces while the patient is awake before 
anesthesia, in sitting position using loss of resistance 
to air technique and a median approach using an 18G 
touhy needle and a 20G epidural catheter after negative 
suction of blood and cerebrospinal fluid. A test dose of 
lidocaine 2% (total test dose of 3ml) was injected. All 
PCEA pumps were programmed for a basal infusion 
rate of 6 ml/hr and a patient-activated bolus of 3ml 
every 15 minutes. All PCEA were initiated within first 
2 hours after induction at a basal rate only.

Patients in group (P) with IVPCA were well 
educated about the pump with detailed description of 
the plan of pain management. An I.V line was inserted 
and fentanyl 15 μg bolus was injected with 10 min lock 
out interval, 90 μg/hr maximum and no back ground 
infusion.

General anesthesia was induced on for all patients 
with fentanyl (1-2 μg/kg), propofol (1-2 ml/kg), and 
rocronium (0.6 ml/kg) and after intubation anesthesia 
was maintained with isoflurane in a 50% oxygen-air. 
IV muscle relaxant was administered as appropriate.

Intra operative monitoring included ECG, 
pulse oximetry, capnography, fraction of inspired 
O2, body temperature, urine output, central venous 
pressure (C.V.P), and blood pressure. Tidal volume 
and ventillatory rate were adjusted to maintain end 
tidal CO2 between 35-40 mmHg. Intra operative 
hypothermia was prevented by forced air surface 
warming (Model 750-Bair Hugger Temperature 
Management Unit, Arizant Healthcare Inc, USA).
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At the end of surgery, all patients were awakened 
and extubated in the operating room and transferred 
to the surgical intensive care unit. Data collected 
included age, sex, surgery performed, length of 
surgery, intra- operative blood products requirements, 
hospital and I.C.U. length of stay and day of epidural 
catheter removal. Epidural catheters were removed 
when platelet count was more than 80 x 109 and 
INR <1.4. All patients were contionously observed 
for clinical signs of spinal cord compression. Blood 
tests, including complete blood count, prothrombin 
time (PT), activated partial thromboplastin time, were 
determined preoperatively, immediately on admission 
to the recovery room and the third postoperative day 
(POD).

Base line heart rate and non-invassive blood 
pressure were continuously monitored.

Post operative pain was assessed by a10cm visual 
analogue scale (VAS) (0 to 10) 0 no pain, and 10 worst 
pain at rest and during movements (inspiration and 
cough). Side effects such as nausea, vomiting and were 
also noted.

The primary out-come was to compare both 
techniques regarding pain control. Secondary outcomes 
included evaluation of complications such as sedation, 
nausea, vomiting, urinary retention, post operative 
pulmonary complications, epidural neurological 
complications, return of bowel function and the length 
of intensive care and hospital stay.

Statistical procedure

Data was statistically analyzed using SPSS 
(statistical package for social science) program version 
13 for windows and Epi info program version for all the 
analysis a p value <0.05 was considered statistically 
significant:

- Data are shown as mean, range or value and 
95% confidence interval (95% CI) and frequency and 
percent.

- Fischer exact test for 2 × 2 tables when expected 
cell count of more than 25% of cases was less than 5 
and p-value <0.05 was considered significant.

- Student t-test was done for normally distributed 
quantitative variables to measure mean and standard 

deviation and p-value <0.05 was considered significant.

- Mann-Whitney test was done for quantitative 
variables which are not normally distributed and 
p-value <0.05 was considered significant.

- Paired t test was done to detect mean and 
standard deviation of normally distributed pre and 
post values of the same variable of the same group of 
patients and p-value <0.05 was considered significant.

- Wilcoxon test was done to detect mean and 
standard deviation of not normally distributed pre and 
post values of the same variable of the same group of 
patients and p-value <0.05 was considered significant.

- Repeated measures ANOVA test was performed 
to differentiate changes in different follow up results 
of normally distributed studied variables and p-value 
<0.05 was considered significant.

- Friedman test was performed to differentiate 
changes in different follow up results of different 
studied variables and p-value <0.05 was considered 
significant.

All data are tested with kolmogorov-Smirnov Z 
test and most of them were found normally distributed 
and so presented with mean ± SD; and using parametric 
testes on doing association or correlation.

17 patients in arm 1 with intravenous PCA and 
17 patients in arm 2 with PCEA were recruited based 
on the following assumptions: with the power of 80 %, 
α = 0.05 and the ratio of cases to controls = 1:1. The 
required sample size was determined using PS (power 
and sample size calculation) software.

Results

Patients’ characteristics and operative data are 
shown in Table 1. The mean arterial blood pressure 
and heart rat tended to be better controlled in IVPCA 
group however the comparison was statistically 
insignificant (P value >0.05) when comparing both 
groups. PCEA and IV PCA were found to be similar 
and effective in pain control at rest during the first 
three days postoperatively, Mean intensity of pain 
on a numerical analogue scale (0-10) at rest on day 
1 was 5/10, day 2 was 3/10, and day 3 was 2/10, but 
on cough both groups suffered out breaks of pain on 
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first day that needed intravenous meperidine. On day 
2 and 3; patients of PCEA group suffered less pain 
during cough (Table 2). Postoperative sedation score 
showed significant difference between both groups 
during the first day followed by a significant mean 

decrease in score by 2nd and 3rd days post operatively 
in the IVPCA group (Table 3). Four out of 17 cases 
in the epidural group complained of bilateral lower 
limb numbness during the first postoperative day in 
the PCEA group, due to the established epidural block, 
but only one patient developed moderate motor block 
and in this sole case the epidural infusion was stopped 
with close follow up of the motor status. Regarding the 
coagulation changes, there was significant increase in 
INR and prothrombin time, with peak changes at the 
3rd POD with no significant changes in platelets count 
when compared to corresponding base line values in 
both groups. The mean time for the epidural catheter 
stay was 5.88 ± 1.27 days before removal; two cases 
demanded the infusion of fresh frozen plasma units 
before removal in order to achieve acceptable level 
of the prolonged prothrombin time and elevated INR. 
Patients in the PCEA group were less sedated and had 
fewer incidences of side effects as nausea/vomiting. 

Table 1 
Patient characteristics (mean +/- SD)

 
IVPCA
(n = 17)

PCEA
(n = 17)

Age (years) 50.1 +/- 9.7 50.8 +/- 11.5

Sex (M/F) 10/7 15/2

Weight (Kg) 81.7 +/- 15.7 78.8 +/- 14.8

Type of operation (n / %)

  Right hepatectomy 
(focal lesion)

6/35.3 10/58.8

  Right hepatectomy + 
left radiofrequency (focal 
lesion)

3/17.6 0/0

  Left hepatectomy (focal 
lesion)

6/35.3 4/23.5

  Right hepatectomy 
(Cyst)

2/11.8 1/5.9

  Left hepatectomy 
(hydatid)

0/0 1/5.9

  Right hepatectomy 
(Haemangioma)

0/0 1/5.9

Data are presented as Mean +/- SD, Student t-test was used 
comparing age, weight, Intensive care unit; ICU stay between 
groups; p >0.05 considered not significant.

Table 2 
Post-operative pain score on cough Mean +/- SD

Time IVPCA (n = 17) PCEA (n = 17)

2hrs POD1 3.18 0.81 3.82 (1.13)

8hrs POD1 6.35 (0.78) 6.59 (0.79)

12hrs POD1 6.76 (0.66) 7.00 (0.71)

24hrs POD1 6.61 (0.69) 6.29 (0.68)

POD2 6.59 (0.94) 5.65 (1.22)*

POD3 6.00 +/- 1.12 4.47 +/- 1.26**

Data are presented as Mean +/- SD, student t-test was used for 
postoperative pain score, *P <0.05 is considered significant and 
**P <0.01 is considered highly significant, POD; postoperative day.

Table 3 
Sedation score of both groups on POD1

Studied 
variables

Groups Mean +/ - SD

Sedation score IVPCA 3.6 (0.51)

PCEA 2.94 (1.14)*

Data are presented as Mean (SD), Mann Whitney test was used 
comparing sedation score, POD1; postoperative day 1,* P <0.05 
was considered significant.

Table 4 
Drug consumption differences all over the follow up period 
in intravenous fentanyl patient controlled analgesia group 

(IVPCA)

Studied variable D1 D2 D3

Fentanyl (µg) 1255.6 
(287.2)

1318.3 
(413.3)*

1163.1 
(398.5)**

Bolus number 121.3 
(26.4)

136.3 
(31.7)*

112.6 
(23.2)*

Demand 
number

83.7 
(19.1)

85.2 
(28.1)

77.9 
(25.9)

Paired t-test was used in fentanyl, bolus and demand to study 
differences, * indicates statistically significant difference (P 
<0.05) and ** indicates highly significant difference (P <0.01).
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There was an increase in the amount of fentanyl used 
by patients in the IVPCA group by the second day post 
operatively followed by a decrease in the third day, 
matching with the PCA boluses and demands trends. 
The demand (number of button pushes by the patient) 
increase in the second day post operatively followed by 
a decrease in the third day, as shown in Table 4. Table 5 
data presented the amount of Bubivacaine and fentanyl 
used by the patients in the PCEA group throughout the 
follow up period. No significant difference as regard 
the satisfaction assessment of both groups was reported 
(Table 6).

Comparison between intravenous patient controlled analgesia and patient controlled 
epidural analgesia  in cirrhotic patients after hepatic resection

Discussion

The main finding of our study was that both PCEA 
and IV PCA can provide complete control of pain at 
rest; however, upon movement and coughing PCEA 
was superior to IV PCEA. Finally, both techniques 
were equivalent as to patients’ satisfactions.

In this study, the pain control was effective and 
similar during the first postoperative day between 
PCEA and IV PCA groups, but during movement 
and on cough both were not efficient enough to 
control the pain, which mandates use extra analgesic 
supplementation in both techniques. Both groups 
required the use of analgesia by the second day more 
than the first day that may be due to the decline of 
the residual anesthetic effect and/or the increased 
frequency of movement and physiotherapy during the 
second day. By the third day the need for analgesia 
decreased in both groups and this could be attributed to 
the normal sequel of the decrease in the stress response.

The PCEA group showed a gradual decrease in 
VAS score on movement during the follow up period 
on the 2nd and 3rd post operative days, with less bolus 
and less demands, but still intravenous opioids were 
needed to cover for the pain outbreaks for several 
patients. 

No sole technique was able to provide a full 
pain relief. A multimodal approach in the form 
of intravenous pethedine and paracetamol was 
implemented to control pain in 6 out of 17 cases in 
PCEA group and in 8 out of 17 cases in IVPCA group. 
The need for supplementary intravenous opioid with 
PCEA is supported by Revie EJ et al7 who found that 
20% of patients undergoing open liver resection with 
epidural analgesia for postoperative pain requested 
additional intravenous opioids for pain control.

The use of continuous background infusion 
in the PCEA group in this study to reduce the pain 
on day 2 and 3 was reported also by Komatsu et al 
and Vercauteree et al who found that the use of a 
background infusion of a mixture of bupivacaine 
and fentanyl reduced the incidence of postoperative 
pain significantly in particular the pain associated 
with cough and movement after upper abdominal 
surgery8.The option of using a back ground infusion 
of fentanyl in the IVPCA group was omitted for fear of 

Table 5 
Drug consumption differences all over the follow up period in 

patient controlled epidural analgesia (PCEA)

Studied 
variable

D1 D2 D3

Marcaine (ml) 352.6 
(101.5)

411.6 
(183.7)**

362.4 
(92.1)

Fentanyl (μg) 575.5 
(133.1)

628.6 
(119.2)**

577.4 
(172.8)

Bolus 107.6 
(21.2)

99.5 
(21.9)

87.4 
(27.7)**

Demand # 60.9 
(17.8)

55.5 
(24.3)

52.7 
(18.6)

Data are presented as Mean (SD), repeated measures ANOVA 
test was used for Marcaine, Fentanyl and Bolus, P <0.01 was 
considered highly significant. # Wilcoxon test was used for 
Demand. Paired t-test was used in Bubivacaine, fentanyl and 
bolus to study differences with day 1, P <0.05 was considered 
significant.

Table 6 
Satisfaction score analysis differences between patients of both 

groups

Satisfaction score IVPCA PCEA

excellent 2 (11.7) 4 (23.5)

good 7 (41.2) 8 (47.1)

fair 8 (47.1) 5 (29.4)

poor 0 (0.0) 0 (0.0)

Data are presented as number (%), Chi square test; X² was used, 
P-value >0.05 was considered not significant.
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side effects in particular respiratory depression in this 
group of cirrhotic patients undergoing liver surgery 
and expecting a possible temporary postoperative liver 
dysfunction as reported previously10.

Previous studies reported effective pain control 
when a multimodal approach for post-operative pain 
control was adopted11,12.

Katz et al13 added intrathecal morphine and 
fentanyl with bupivicaine for post-operative pain 
control and achieved better results with reduction in 
IV morphine consumption postoperatively. But, as 
reported by several previous studies, pain management 
of post liver resection is sometimes difficult to control 
and out breaks of pain can be reported in particular 
with early ambulation and physiotherapy which will 
need additional IV opioids, but the rate of consumption 
is significantly reduced if a planned multimodal 
analgesic technique is adopted14. The relatively less 
pain score in PCEA group compared with IVPCA 
group may also be due to the combined use of local 
anesthetic with opioid. Brodner et al15 reported that the 
production of the proinflammatory cytokines IL-1ß 
and IL-6 was more increased in the intravenous PCA 
group compared with the PCEA group, especially at 24 
hours after surgery. This may be attributed to the local 
anesthetics effect which can reduce the postoperative 
inflammatory response in two ways: first blocking 
neural transmission at the site of tissue injury and 
thus may attenuate the neurogenic inflammation, 
second, having systemic anti-inflammatory properties 
of their own. This has been proved through reducing 
the postoperative inflammatory index in patients with 
continuous epidural analgesia, consisting of local 
anesthetics and opiates16.

The use of an epidural catheter in patients 
undergoing resection remains controversial because of 
the postoperative changes in the coagulation profiles 
of these patients suffering from hepatic cirrhosis which 
are further aggravated by the effect of liver resection.

The prolongation of the prothrombin time and 
increase in INR were reported in this study, INR 
increased gradually till the third day and began to 
normalize by the fifth or the sixth day, which delayed 
the epidural removal till the 5th and even the 7th day 
postoperatively in some cases. Two cases needed fresh 
frozen plasma to help reduce INR to an acceptable 

level allowing epidural catheter removal. None of the 
cases developed any clinical manifestation suspecting 
epidural hematoma or showed signs of neurological 
deficits.

These results were similar and in agreement 
with the study by Schumann et al17 which also showed 
a transient postoperative coagulopathy after liver 
resection among their healthy liver patients.

Matot I et al18 also showed the same findings 
with a conclusion that the extent of liver resection may 
affect the magnitude and duration of postoperative 
coagulation disturbances and, therefore, they 
concluded that the proper timing of epidural catheter 
removal need also to be revised with the coagulation 
laboratory results day by day before removal.

Tran SB et al19 also documented that in healthy 
livers subjected to minor liver resection the PT returns 
to a normal value in one to two days, while in major 
resection it might need up to 5 days to normalize. All 
the previous factors may account for a delay of removal 
of the epidural catheter until day 7 and for the need 
for fresh frozen plasma transfusion in some cases as 
reported by the current study and the study of Tran SB.

Most of cases in this study started oral sips of 
water and juice by the 1st day post operatively. The 
incidence of nausea and vomiting in this study was 
(3/17) in the IVPCA group and (1/17) in the PCEA 
group, few cases needed medical intervention for 
symptomatic relief, this may be attributed to the choice 
of using fentanyl in both groups which is known to 
have a lower incidence of post operative nausea and 
vomiting than morphine. This was in agreement with 
Koo PJ, et al20 and Rob et al21. Studies which found 
that IV PCA fentanyl have a significant lower rate of 
common opioid side effects (nausea/vomiting) when 
compared to other methods of analgesia.

In contrast, Bozkurt P et al22 has reported a 
higher incidence of nausea and vomiting in children 
after epidural opioids of approximately 30%, and 87% 
with IV PCA.. This higher incidence may be due to 
the different patient populations. This age category 
variation in incidence was supported by Leman et al23 
who reported that children have an average vomiting 
incidence more than 40% almost twice as frequent as 
the rate in adults and the incidence tapers by reaching 
puberty.
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Epidural analgesia with local anesthetics offers 
potential means to attenuate several mechanisms of 
postoperative ileus. Sympathetic block from epidural 
local anesthetics may help attenuate postoperative 
reflex inhibition of GI motility. Suppression of the 
surgical stress response and systemic absorption of 
epidural local anesthetics may reduce the inflammatory 
response and attenuate the postoperative ileus. Both 
postoperative pain and use of systemic opioids increase 
the risk of ileus. In Consistent with these mechanisms, 
experimental data indicates that epidural analgesia with 
local anesthetics shortens time of intestinal paralysis, 
increases the strength of colonic contractions, and 
does not impair anastomotic healing or increase risk of 
anastmotic leakage24,25.

The level of the epidural catheter was intended 
to be thoracic to keep its tip in the target dermatome 
for perfect pain control especially with using fentanyl, 
sparing of lumbosacral segments to minimize urinary 
retention and limit motor effects as reported by Basse 
et al26.

In this study, urinary retention as an expected 
complication could not be assessed due to the presence 
of a urinary catheter.

In agreement with Veering BT et al study27, 
patients in the epidural group showed better control 
of systolic blood pressure and heart rate than in the 
IVPCA group, which may be due to a better pain 
control.

Respiratory depression in patients undergoing 
major upper abdominal surgery is of great concern 
due to impaired of diaphragmatic, intercostal, and 
abdominal muscle functions and in case of inadequate 
analgesia the tidal volume will be also further reduced, 
hence an adequate pain control is of a major priority. 
In this study we did not record any manifestations 
of respiratory depression as assessed by continuous 
monitoring of respiratory rate, oxygen saturation, 
and degree of consciousness in both groups and no 
naloxone was required.

In the study by Wu CL28 epidural modality 
conferred superior analgesia compared with that 
from systemic opioids including IVPCA, which may 
improve voluntary respiratory function. Segmental 
block from thoracic epidural anesthesia may result in 
increased tidal volume and vital capacity related in 

part to improved pain control and also to interruption 
of the reflex inhibition of phrenic nerve activity, thus 
improving diaphragmatic activity. However, effects 
from the typical dilute solutions of local anesthetics 
and opioids used for thoracic epidural analgesia (TEA) 
are unclear. It has also been demonstrated that TEA 
with bupivacaine 0.25% does not impair ventilatory 
mechanics, respiratory muscle strength, or airway 
flow even in patients with severe chronic obstructive 
pulmonary disease29.

Various degrees of sedation in the post-operative 
period in cirrhotic patients have to be expected due to 
use of opioids. Our patients were closely monitored 
with sedation score. There was a significant degree 
of sedation all over the study period in both groups 
with highest score during the 1st day which could 
be attributed to the residual effect of the general 
anaesthetic agents and intra operative opioids used, 
the following declining in scores was associated with 
a decrease in severity of pain during the following 
postoperative days and subsequent decrease in drug 
consumption. Trends of sedation were higher in IVPCA 
group as expected with the use of IV opioids, with no 
recorded deep sedation as indicated by absence of any 
manifestation of respiratory depression. Butkovic, et 
al30 found that the type of analgesia either IVPCA or 
PCEA has no effect on the Ramsay sedation score, 
implying that both analgesic regimes produced the 
same level of sedation, however, a meta-analysis 
of several different studies found less respiratory 
depression with administration of continuous epidural 
opioids compared with parentral opioids31.

In order to encourage early mobilization and 
achieve patient satisfaction and pain relief, a local 
anesthetic concentration of 0.125% was used in PCEA 
group to reduce possible motor weakness, however 
4 out of 17 cases complained of bilateral lower limb 
numbness on the first postoperative day. Only one 
patient developed moderate motor block and the 
epidural infusion was stopped with close follow up 
of the motor status. Christopher32 reported better pain 
relief at the expense of higher incidence of motor 
block with the use of continuous epidural analgesia 
compared with PCEA. John et al33 correlated the 
density and duration of block with the concentration 
of the local anesthetic as both the 0.125% and 0.25% 
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groups had significantly denser maximum motor 
blockade than the 0.0625% group, indicating a degree 
of dose-dependent response. In this study the effect 
of various concentrations of bupivacaine was not 
evaluated, as the study was restricted to one protocol; 
however pain control and degree of motor and sensory 
block were acceptable.

In a study by Pitimana et al34, the satisfaction 
analysis indicated excellent score in 11%patients of 
IVPCA and 23% of PCEA group undergoing total knee 
replacement, this difference may be because of the 
ability of epidural analgesia to promote patient well 
being in the form of better pain control particularly 
on movement, faster recovery of bowel function and 
earlier patient mobility, but this did not alter the ICU 
stay when compared to the PCA group35.

In another study by Butkovic et al30 IVPCA 
with fentanyl was as effective as epidural block 
with bupivacaine and fentanyl in controlling the 
postoperative pain of children after thoracoscopic 
surgery for pectus excavatum repair.

One study found no significant differences in 
patients’ satisfaction after living donor liver resection 
in those receiving either IVPCA opioids or PCEA, 
also the authors warned from the post operative 
coagulopathy that may affect the removal of the 
catheter36.

In our study, there was no evident clinical 
significance between the two techniques regarding 
the efficacy in pain control during rest, but not on 

movement. There were no differences as well in the 
severity of any complications including sedation, 
respiratory and GIT side effects apart from sedation 
during the first day post operatively. In view of the 
choice of a safer method to control pain in cirrhotic 
patients it may be wise to recommend IVPCA in order 
to avoid the remote incidence of epidural hematoma 
which may be more prevalent with post liver resection 
associated coagulopathy particularly when it is not 
possible to assess the neurological condition of the 
patients during the long hours of the surgery until 
recovery.

One of the limitations of the current study is the 
inability to alter the settings of the PCA pumps for both 
groups during the course of the study period and the 
inability to modulate the Bupivacaine concentration. 
Also, the use of background infusion in cirrhotic 
patients and their safety need to be studied in further 
planed research work. Conclusion: IVPCA with 
fentanyl was used with no reported side effects in 
Child A cirrhotic patients. Also, PCEA was delivered 
safely with no clinical evidence of epidural hematoma, 
but in view of the associated coagulation changes in 
conventional tests, it seems wiser to recommend the 
IVPCA opioids for cirrhotic patients. A multimodal 
approach is recommended as no sole technique was 
enough to control out breaks of pain for such a surgical 
procedure. Each patient should be informed and 
consented before surgery about pros and cons of the 
two techniques and risks weighed against benefits.
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