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Abstract
Background: General anesthesia (GA) is the most frequently used technique for 
lumbar spine disc surgery. The aim of this study was to compare the intraoperative 
variables and postoperative outcome after GA and combined general/epidural 
anesthesia (CEG) in patients undergoing elective lumbar spine disk surgery.
Methods: Eighty patients who underwent one or two level of laminectomy/discectomy 
during a 2 year period were enrolled in this randomized controlled trial (RCT). 
They were randomly selected to undergo GA or CEG. The data recorded during 
surgery were: The patients’ heart rate (HR), mean arterial blood pressure (MABP), 
amount of blood loss, and the medication used during anesthesia. The severity of 
pain score, total analgesic consumption, and complications were recorded in the 
postoperative period.
Results: The MABP, HR, blood loss, and anesthetic medication were significantly 
lower in CEG group in comparison with that of GA group. In the postoperative 
period, the pain score and total analgesic requirement was lower in the CEG group 
and less complication were encountered in this group.
Conclusion: The results of this study revealed that CEG have some advantages 
over GA in reducing the blood loss and anesthetic medication during the operation 
and it is also more effective in control of pain with fewer complications during the 
postoperative period.
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INTRODUCTION

Lumbar laminectomy and discectomy is most commonly 
performed under general anesthesia (GA). This 

technique can be accompanied by several perioperative 
morbidities including blood loss, postoperative pain, 
nausea, vomiting, and prolonged postanesthesia recovery 
period.[7] Patient’s satisfaction and the ability to carry out 

Copyright: © 2013 Khajavi MR.  This is an open‑access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, 
 distribution, and reproduction in any medium, provided the original author and source are credited.

Access this article 
online

Website:
www.surgicalneurologyint.com
DOI:  
10.4103/2152-7806.116683
Quick Response Code:

This article may be cited as: 
Khajavi MR, Asadian MA, Imani F, Etezadi F, Moharari RS, Amirjamshidi A. General anesthesia versus combined epidural/general anesthesia for elective lumbar spine disc surgery: A 
randomized clinical trial comparing the impact of the two methods upon the outcome variables. Surg Neurol Int 2013;4:105.
Available FREE in open access from: http://www.surgicalneurologyint.com/text.asp?2013/4/1/105/116683



Surgical Neurology International 2013, 4:105 http://www.surgicalneurologyint.com/content/4/1/105

prolonged operations in prone position without airway 
compromise are the main advantages of using GA.[2]

Techniques of regional anesthesia (RA) alone or epidural 
anesthesia (EA), may reduce the amount of blood loss, 
which is an effect of decreased peripheral venous pressure 
after RA and may also lower the incidence of pulmonary 
complications.[10,12]

This prospective study was conducted to compare the 
anesthetic, analgesic, and postoperative side effects of 
GA versus combined epidural/general anesthesia (CEG) 
in patients undergoing laminectomy for one or two level 
disc disease. We hypothesized that the CEG would be 
more suitable and effective, with less blood loss and less 
amount of anesthetic medications and it would provide 
more satisfactory postoperative analgesia after lumbar 
laminectomy.

MATERIALS AND METHODS

After the project was approved by the institutional review 
board and written‑informed consent prepared for the 
patients being enrolled for elective lumbar laminectomy/
discectomy, 80 patients undergoing lumbar one or two level 
laminectomy/discectomy for the first time were enrolled. 
The exclusion criteria were, contraindications for EA, 
that is, patient refusal, local infection, bleeding diathesis. 
Patients were randomly allocated into GA or CEG groups 
using sealed envelopes method with 40 patients in each 
group. A single anesthesiologist handled all the anesthesia 
procedures. The patients receiving EA were given a single 
injection of 18 ml bupivacaine 0.25% (45 mg) plus100 μg 
of fentanyl (2 ml) in 18 ml of distilled water. The 
injection performed at the same level or one level below 
of the surgery in sitting position, using18‑gauge Tuohy 
needle. All patients receiving GA were induced with 
Thiopental (4‑5 mg/kg), fentanyl (2 μg/kg), midazolam 
(0.05 mg/kg), and atracurium (0.5 mg/kg). For maintaining 
the anesthesia, combination of N2O/O2 Isoflurane and 
fentanyl 1 μg/kg/hour was used. The percent of Isoflurane 
was changed on the basis of bispectral index score (BIS) 
40‑60.[13] All the patients were operated in prone position. 
The heart rate (HR), systolic, diastolic, mean arterial 
blood pressure (MABP), oxygen saturation, and depth of 
anesthesia were monitored using BIS index throughout 
the surgery. All the surgeries were carried out by a single 
surgeon. The age, sex, height, weight, and American 
society of anesthesiologists physical status (ASA) were 
recorded.

Hypotension or bradycardia was defined as HR <60, 
and MABP <65 mmHg and treated with atropine or 
ephedrine 5 mg IV.

Blood loss was measured in routine manner by calculating 
the volume of blood suctioned from the surgical field 
and blood collected by sponges. The volume of blood 

transfusion was calculated by enumerating the blood 
bags injected during the operation. The percentile of 
Isoflurane used for GA was also recorded.

After extubation, the patients were transferred to the 
postanesthesia care unit (PACU) where an anesthetist 
and a nurse unaware of the study protocol observed the 
patients. Pain scores were evaluated by a blinded observer 
anesthesiologist at the time of arrival in the PACU, and 
10, 20, and 30 minutes thereafter using visual analogue 
scale (VAS) (0‑10 cm: 0 = no pain, 10 = the worst pain 
possible). Postoperative pain score (VAS score), the first 
time and dosage of analgesic given and total analgesic 
requirement for the first 24 hours were recorded. Rescue 
analgesia with injection of morphine 2 mg was given 
intravenously to a maximum total dose of 10 mg when 
pain score exceeded 4. Any complication such as nausea, 
vomiting, and catheter‑related bladder discomforts (CRBD) 
occurring in the PACU were also recorded.

Statistical analysis
To analyze the effect of different binary values of variants 
x2 test was used. Simple linear regression test was used 
for analysis of multiple effective variants. Repeated data 
were analyzed using repeated measure analysis of variance 
(ANOVA). All statistical analysis were done using SPSS 
(version 17 Chicago, IL) and statistical significance was 
defined as P < 0.05.

RESULTS

Eighty patients were enrolled in this study with 
rather similar demographic characteristics in both 
groups [Table 1]. The age range varied from 24 to 66 years 
with a mean age of 45.0 years. The mean intraoperative 
blood pressure and HR was significantly higher in the 
GA group as compared with the CEG group [Figures 1 
and 2]. In the CEG group and at the beginning of 
surgery, there were hypotension and bradycardia in 25% of 
patients, which needed atropine or ephedrine injection.

The mean intraoperative blood loss was significantly 
lower in the CEG group in comparison with that of 
GA group (P = 0.002).This significance was present 
after controlling for other variables (age, sex, weight) in 
linear regression analysis (b = −121.147, P = 0.047). In 
addition, less allogeneic blood was transfused in the CGA 
group than in the GA group (0.12 blood units transfused 
vs. 0.72 blood units; P = 0.006).

The mean percent of anesthetic agent (Isoflurane) 
that was used during surgery in the CGA group was 
significantly lower in comparison with that of the GA 
group (0.67 ± 0.15 vs. 1.23 ± 0.25 P < 0.001).

During the postoperative period, there were no major 
cardiopulmonary complications in either group, whereas 
at PACU admission, tachycardia, hypertension, nausea, 
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vomiting, and CRBD were more frequent in those 
undergoing GA [Table 2].

In the PACU, the mean pain scores [Figure 3] in CEG 
group was significantly lower in comparison with that 
of GA group (P < 0.01) and analgesic requirements 
(GA: 72.3%, CEG: 18.6%, P < 0.001) were higher in 
the GA group [Table 2]. Time to first rescue analgesia 
in the postoperative period was significantly longer in 
CEG group (P = 0.001) [Table 2]. The total amount 
of morphine used during the 24 hours of study was 
significantly higher in the GA group than in the CEG 
group (P = 0.001) [Table 2].

DISCUSSION

In spinal surgery, GA and various forms of RA, either 
spinal anesthesia (SA) or EA have been in use for decades 
as successful alternatives. A good anesthetic technique 
should have both rapid onset and reversal of effects. It 
should provide desirable intraoperative hemodynamic 
conditions and, if possible, contribute to reduced 
demand for blood transfusion. Moreover, it should 
permit the earliest possible discharge from the PACU and 
minimize the common postoperative problems such as 
pain, analgesics consumption, nausea, and vomiting.[11] 
Reduced intraoperative hypertensive episodes, decreased 
blood loss, and less postoperative pain and nausea are 
among the many reported advantages of SA and EA 
compared with GA in patients undergoing lumbar 
laminectomy.

GA is the method of choice for spinal procedures 
according to some authors.[8] This concept either may 

be related to the lack of familiarity with the use of 
RA in such procedures or may reflect the uncertainty 
concerning the potential risks and complications incurred 
when spinal operations are carried out.

Figure 1: Intraoperative heart rate data (P > 0.05)

Figure 2: Intraoperative mean arterial pressure data (P = 0.004)

Figure 3:  The mean of visual analog scale scores after surgery

Table 1: Patient characteristics in the two groups

Variable Group GA (40) Group CEG (40)

Age (yr) 44.8±5.2 50.6±3.4
Sex (m/f) 12/8 20/10
Weight (kg) 80±8.3 78±7.4
Height (cm) 165±6.0 160±4.8
Duration of surgery (min) 119±5.0 121±7.1
CEG: Combined epidural/general anesthesia, GA: General anesthesia

Table 2: Postoperative outcomes in the two groups

Variable Group GA (40) Group CEG (40) P value

Tachycardia 32 (80%) 12 (30%) 0.002
Hypertension 21 (52%) 4 (10%) 0.001
PONV 18 (45%) 6 (15%) 0.003
CRBD 23 (57%) 2 (5%) 0.001
Total post operative 
analgesia use (mg)

16±1.5 6±1.7 0.001

Time to first analgesia 
demand (min)

8.3 65.4 0.001

GA: General anesthesia, CEG: Combined epidural/general anesthesia, 
PONV: Postoperative nausea and vomiting, CRBD: Catheter related bladder discomfort
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The CEG is an efficient technique that offers many 
advantages for the patient undergoing lumbar spine 
surgery.[14] CEG with using a deliberate hypotension led 
to a significant reduction of blood loss (35% reduction 
of bleeding) and more satisfactions of the patient and 
surgeon as in our study.

Demirel et al. randomized 60 patients undergoing 
discectomy or laminectomy into two groups, which received 
either GA or EA. The latter, was considered superior to GA 
with fewer episodes of hypertension and less blood loss.[6]

Patients undergoing lumbar laminectomy, usually 
experience severe pain postoperatively. Several studies 
have evaluated the use of epidural injections for 
postoperative analgesia after lumbar laminectomy and 
found that this technique was superior to IM or IV 
injection of analgesic medications using patient control 
analgesia systems.[3] Bourke et al.[4] stated that the 
patients who received epidural morphine for laminectomy 
under GA reported less pain on the VAS score. They 
were evaluated as having less pain by their nurses, and 
they required less opioid analgesic pain medication in 
the immediate postoperative period. We were used to 
such technique previously and that was an initiation for 
developing this randomized controlled trial (RCT) also.

Cherng et al.[5] showed that epidural fentanyl accelerates 
the onset time of sensory and motor blockades during 
the epidural ropivacaine anesthesia. They suggest that 
fentanyl might stop the nerve conduction in spinal roots. 
In the present study, it is well demonstrated that induced 
hypotension, with lower amount of blood loss, less amount 
of anesthetic medications used during surgery, lower 
prevalence of tachycardia and hypertension in the recovery 
room, less pain leading in the lower demand of the patient 
for analgesics during the recovery period were reported in 
patients undergoing CEG, significantly [Tables 1 and 2]. 
In our study, we used epidural fentanyl injection, as a 
supplement for RA. Fentanyl can enhance sensory and 
motor blockades in EA, due to its rapid onset of action 
in spinal roots and dorsal ganglia.[9] The high incidence 
of hypotension in CEG may be due to the addition of 
fentanyl to local anesthetic.

CRBD is common in patients awakening from anesthesia 
who have had urinary catheterization during operation 
and often complain an urge to void or discomfort in 
the suprapubic region in the postoperative period.[1] 
The urinary bladder receives cholinergic innervations by 
the pelvic nerves and adrenergic innervations by the 
hypogastric nerve. In our study, blocking the pelvic nerve 
plexuses by local anesthetics in CEG group could lower 
the incidence of CRBD in recovery room significantly.

Limitations of this study
The main limitation of this study would be the small 
number of the cases included in this preliminary report 
and it will be tried to continue on the trial in further 
research protocols.

CONCLUSION

Addition of EA can lower the need for the anesthetic 
agents during CEG and lower the blood loss during 
lumbar laminectomy and discectomy and the intensity of 
pain score after these surgeries.
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