
Lumbar disc surgery is undoubtedly the most common 
spine surgery throughout the world. Although opera-
tions on the lower thoracic and lumbosacral spine are 
possible with either general or spinal anesthesia, most 
spine surgeons are reluctant to perform them with spinal 
anesthesia.1,2) In a prolonged and complicated surgery, a 
surgeon may prefer general anesthesia to avoid airway 

compromise; however, in simple lumbar discectomy, gen-
eral anesthesia may not be feasible. Some of the most com-
monly quoted but not established advantages of regional 
anesthesia include a decreased incidence of perioperative 
cardiovascular events, intraoperative hemorrhage, postop-
erative hypoxia, or pulmonary complications, better intra-
operative neural and skin pressure control, postoperative 
pain control, and cost-effectiveness.3-8) 

Despite all the comparative studies on spinal and 
general anesthesia, there is still controversy on the influ-
ence of these two different methods of anesthesia on peri-
operative outcome of surgery. In this study, we aimed to 
conduct a survey on the short-term outcome of microlum-
bar discectomy in the patients with lumbar disc herniation 
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who had undergone the surgery under general or spinal 
anesthesia.

METHODS

After obtaining Institutional Review Board approval from 
deputy of research, Mashhad University of Medical Sci-
ences (IRB No. research/950673//2396) on December 16, 
2017 (local ethical committee’s code No. IR. MUMS. fm. 
REC. 1396.06), we performed a survey on patients surgi-
cally treated for single-level lumbar disc herniation pre- 
and postoperatively. Informed consent was obtained from 
all patients preoperatively. The patients were alternately 
assigned to group A (general anesthesia) or group B (spinal 
anesthesia). The inclusion criteria were pain refractory to 
more than 6 weeks of conservative treatment, significant 
progressive neurologic deficit, and single-level spinal in-
volvement in patients aged 20 to 60 years. Patients were 
excluded if they insisted on a particular type of anesthesia 
or had nondiscogenic sciatica, revision surgery, cauda 
equina syndrome, or unstable spine requiring instrumen-
tation or fusion.

All surgical procedures were carried out by a single 
surgeon (FOK) and a single anesthesiologist (MMD) with 
similar surgical and anesthetic techniques.9) Demographic 
characteristics and American Society of Anesthesiologists 
(ASA) physical status of the patients were all recorded.10) 
Intra- and postoperative variables including duration of 
operation (from skin incision to the last skin suture), blood 
loss, complications, and patient satisfaction rate were doc-
umented. We used Japanese Orthopedic Association (JOA) 
scoring system and a visual analog scale (VAS) question-
naire to assess pre- and postoperative status regarding dis-
ability and pain, respectively.11,12) The JOA scoring system 
assesses subjective symptoms, clinical signs, restriction of 
activities of daily living, and urinary bladder function. The 
final score can range from –9 to +29. On the basis of the 
score, postoperative improvement rate was calculated as 
follows: postoperative improvement = (postoperative score 
– preoperative score) / (29 – preoperative score) × 100%. 
Azimi et al.13) previously assessed and approved reliability 
and validity of this scoring system for low back disorders 
in Iranian patients. On the VAS questionnaire, the patients 
were asked to specifically rank their current pain level 
from zero (no pain) to ten (the worst experienced pain) on 
a scaled sheet. At the time of discharge, usually one or 2 
days after surgery, postoperative clinical assessments were 
performed and patients were requested to complete the 
questionnaire again. 

Statistical Analysis
We used SPSS ver. 16.0 (SPSS Inc., Chicago, IL, USA) for 
statistical assessment. To compare quantitative variables, 
we used independent t-test or Mann-Whitney test, de-
pending on the normal or abnormal distribution of the 
data. Chi-square and Fisher exact tests were used to com-
pare the qualitative variables. To compare the change in 
the scores obtained from pre- and postoperative question-
naires, we used repeated measurement and Friedman tests. 
In all cases, the significance level was set at p < 0.05.

RESULTS

There were 72 patients in the two groups (36 patients in 
each group). Their preoperative characteristics—age, sex, 
level of disc herniation, and ASA physical status—were 
homogeneous (Table 1). The mean JOA score in our pa-
tients was 10.5 ± 3.1 preoperatively, which was improved 
to 24.5 ± 2.4 postoperatively. Table 2 shows JOA score, 
VAS pain score, intraoperative blood loss, and mean op-
erating time of both groups before and after surgery in 
detail. Although group B had less intraoperative blood loss 
and shorter operating time (from skin incision to the last 
skin suture), there was no statistically significant differ-
ence between groups. The only notable difference was the 
preoperative VAS pain score that was significantly higher 
in group A. The difference was completely incidental and 
not related to our study design. The rate of postoperative 

Table 1. Demographic Characteristics, Level of Disc Herniation, 
and ASA Physical Status in the Enrolled Patients 

Variable Group A Group B p-value

Age 46.2 ± 13.8 43.1 ± 14.1 0.821

Sex (male:female) 36 (17:19) 36 (20:16) 0.427

Level of disc herniation 0.325

   L4–5 16 (44) 20 (56)

   L5–S1 18 (50) 16 (44)

   L3–4 2 (6) 0

ASA physical status 0.178

   I 32 28

   II  4  8

Values are presented as mean ± standard deviation or number (%).
ASA: American Society of Anesthesiologists, Group A: patients who 
underwent microlumbar discectomy under general anesthesia, Group 
B: patients who underwent microlumbar discectomy under spinal 
anesthesia.
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improvement in JOA score and improvement in pain were 
similar between the two groups. Early postoperative com-
plications were trivial: incidental dural tear (one in each 
group) and superficial wound infection (one in group B). 

DISCUSSION

This was a prospective study comparing effects of the type 
of anesthesia (spinal versus general) on the outcome of 
lumbar disc herniation. We enrolled 72 patients with simi-
lar preoperative characteristics and assigned them into two 
groups to compare the results. The type of anesthesia had 
no effect on intraoperative characteristics and surgical out-
come of lumbar discectomy. The spinal anesthesia group 
had less intraoperative blood loss and shorter operating 
time, but the difference was not statistically significant. 

An overview of the literature suggests that spinal 
anesthesia has been used for lower thoracic and lumbosa-
cral operations, and it has not yet been replaced by gen-
eral anesthesia.14-16) In a case-control study on 76 patients 
undergoing microdiscectomy for lumbar disc herniation 
(43 patients with spinal and 33 patients with general an-
esthesia) reported by McLain et al.,17) the operating time 
was longer in the general anesthesia group as in our study. 
They also found some other benefits of spinal anesthesia: 

shorter anesthesia time, less urinary retention, less anal-
gesic requirement, less nausea and emesis, and shorter 
hospital stay—these benefits could be obtained without 
compromising patient's and surgeon's satisfaction. Thus, 
they recommended spinal anesthesia at least as an option 
for anesthesia in relatively small lumbar operations. 

In our study, in patients undergoing spinal anes-
thesia, intraoperative hemorrhage was relatively low, but 
the difference was not statistically significant. We did not 
consider hemodynamic characteristics, whereas Becq et 
al.,18) in a study of 83 patients (43 spinal and 40 general an-
esthesia for lumbar discectomy), analyzed hemodynamic 
indices. They found that the mean arterial pressure and 
heart rate were higher in the spinal anesthesia group and 
concluded that this type of anesthesia for simple lumbar 
discectomy is acceptable hemodynamically. Another study 
conducted by Attari et al.15) also suggested that the amount 
of intraoperative hemorrhage in the spinal anesthesia 
group is relatively lower, which supports the findings of 
our study. This advantage could be particularly important 
in elderly patients but because of the enrolling criteria, 
we could not evaluate the effect of age in our study.16) The 
shorter duration of operation and less intraoperative blood 
loss in the patients with spinal anesthesia than in those 
with general anesthesia have also been demonstrated in a 
retrospective study of 544 patients with lumbar spine sur-
gery conducted by Pierce et al.19) 

Tetzlaff et al.20) retrospectively reviewed 803 patients 
with elective spine surgery (611 spinal and 192 general 
anesthesia). Nausea, deep vein thrombosis, hypertension, 
and increased heart rate were more common among the 
general anesthesia group, whereas mild hypotension and 
bradycardia were more common in the spinal anesthesia 
group. In our study, we did not directly investigate the 
hemodynamic changes during surgery, but the reason for 
the lower level of intraoperative blood loss in the spinal 
anesthesia group may have been due to the differences in 
hemodynamic changes as shown in the study of Tetzlaff 
et al.20) The authors recommended spinal anesthesia as an 
effective anesthetic method with a lower rate of adverse 
events in elective lumbar spine surgery on the basis of 
comparison with general anesthesia. 

Recently, Meng et al.,2) in a systematic review and 
meta-analysis of randomized controlled trials (eight stud-
ies with 625 patients), compared the impact of spinal ver-
sus general anesthesia in lumbar disc surgery. They could 
not find significant differences in most perioperative out-
come (hemodynamic changes, intraoperative blood loss, 
surgical time, nausea, vomiting, and analgesic require-
ment) between the two groups. The results of our study 

Table 2. Comparison of Preoperative and Postoperative JOA Score 
and VAS Score for Pain and Intraoperative Characteristics 
between the Groups

Variable Group A Group B p-value

JOA score

   Preoperative 9.94 ± 3.6 11.1 ± 2.3 0.264

   Postoperative 24.2 ± 2.5 24.7 ± 2.1 0.531

   Postoperative improvement (%)  73.9 ± 12.2  75.6 ± 10.4 0.655

VAS score (leg pain)

   Preoperative  8.4 ± 0.9  6.6 ± 2.6  0.013*

   Postoperative 1.0 ± 0.9  1.4 ± 1.9 0.436

   Postoperative improvement 7.1 ± 1.7  5.9 ± 1.5 0.194

Intraoperative blood loss (mL) 62.2 ± 30.6  55.8 ± 32.6 0.547

Mean operating time (min) 70.0 ± 18.1  64.7 ± 16.1 0.367

Values are presented as mean ± standard deviation.
JOA: Japanese Orthopedic Association, VAS: visual analog scale, Group 
A: patients who underwent microlumbar discectomy under general 
anesthesia, Group B: patients who underwent microlumbar discectomy 
under spinal anesthesia.
*Statistically significant.
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are in line with these results and there was no significant 
difference in the clinical outcomes of these two methods 
of anesthesia. 

Our study clearly showed that the improvement in 
pain and disability at the time of discharge was compara-
ble between the spinal and general anesthesia groups. This 
indicates that the main determinant of outcome in lumbar 
spine surgery is the successful deletion of the underlying 
cause, not the anesthetic method (as pointed out by Meng 
et al.2)).

Although it seems that spinal anesthesia has certain 
advantages over general anesthesia, this method cannot be 
recommended for all patients.2,21) Partial or total failure of 
anesthesia may occur and then obligatory change to gen-
eral anesthesia becomes necessary although this failure did 
not occur in our patients. Another disadvantage of spinal 
anesthesia is its ineffectiveness for protracted surgery, even 
though some authors believe that spinal anesthesia is safe 
for operations lasting up to 3.5 hours.16) Since our study 
was related to simple lumbar disc surgery, none of the 
operations lasted more than 90 minutes. Other reported 
trivial complications of this type of anesthesia include 
transient hypotension (due to the leakage of drug into 
the epidural space) and postdural puncture headache.22,23) 
Nowadays, by using an appropriate technique and needle 
size and design, this last complication has become a very 
rare event.23) 

Our study, despite being prospective, have some 
important flaws. First, we did not record intraoperative 
hemodynamic changes; therefore, we could not compare 
the patients anesthetically. Second, satisfaction rate of 

the surgeon, anesthesiologist, and the patient was not in-
vestigated, although it is one of the important criteria for 
choosing a certain anesthetic type. The last defect in our 
study is the relatively small study population. This may 
have to do with a cultural origin. In Iran, from ancient 
times, lumbar puncture has been considered as an inap-
propriate, painful, and complicated maneuver. This long-
held perception may have played an important role in the 
number of volunteers participating in the study. 

In conclusion, simple lumbar disc surgery in the 
otherwise healthy patients can be safely performed under 
either spinal or general anesthesia to achieve comparable 
outcome with trivial complications. Therefore, we think 
that final selection of the anesthetic type mostly depends 
on the operating room conditions, knowledge, conve-
nience, and experience of both anesthesiologists and sur-
geons.
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