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Abstract: This research was aimed to assess the safety and efficacy of local and general anesthesia for decompres-
sion for thoracic spinal stenosis (TSS). From June 2005 to December 2015, 130 cases receiving decompression for 
TSS were chosen for a retrospective study. The efficacy and safety of the decompression operation under two anes-
thetic techniques were assessed by neurological function (JOA score), postoperative efficacy (Mann’s standard) and 
incidence of complications. The incidence of complications (spinal cord injury), operation time, intraoperative blood 
loss, number of days in hospital and hospitalization costs were significantly lower in the local anesthesia group; the 
average JOA score at 2 weeks after operation was 7.92±1.09 in the local anesthesia group. The paired t-test showed 
that all indicators were significantly better in the local anesthesia group as compared with the general anesthesia 
group (P<0.05); For the local anesthesia group, there were 22 cases (33.8%) achieving excellent treatment effects, 
32 cases (49.2%) good effects, 10 cases (15.4%) moderate effects, and 1 case (15.4%) poor effects. The excel-
lent and good rate was much higher in the local anesthesia group than in the general anesthesia group (P<0.05); 
Multivariate conditional logistic regression indicated that general anesthesia was the independent risk factor of the 
operation effect (OR=1.611, P=0.015). Decompression for TSS under local anesthesia has a higher safety, lower 
incidence of complications and lower cost. Local anesthesia can greatly reduce neurological deterioration after sur-
gery. This approach is ideal and noteworthy for elderly patients with poor tolerance of general anesthesia.
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Introduction

Thoracic spinal stenosis (TSS) is the condition 
of thoracic spinal canal narrowing due to con-
genital factors, degeneration, endocrine and 
systemic disorders. This is usually accompa-
nied by spinal cord decompression and (or) 
poor blood supply to the spinal cord as a result 
of thoracic spinal degeneration [1-3]. As to the 
causes of TSS in China, over 80% of the TSS 
cases are related to ossification of ligamentum 
flavum (OLF); about 15% of the cases are relat-
ed to thoracic disc herniation (TDH), and less 
than 5% of the cases are related to ossification 
of the posterior longitudinal ligament (OPLL) 
and other reasons [4-6]. Thoracic spinal cord 
compression is the presenting symptom. The 
patients may suffer from pain in the chest and 
back, unsteady walking, loss of skin sensation, 
thermohypesthesia, loss of muscle tone, mus-
cular tension, positive pyramidal signs, weak-

ening or loss of tendon reflex, or even paraple-
gia and incontinence at advanced stage of the 
disease [7, 8]. Surgery is the only radical cure 
for TSS so far. TSS, if not timely and properly 
treated, will cause irreversible damage to the 
spine and impair patients’ physical and psycho-
logical health.

Most decompression for TSS is performed 
under general anesthesia [9], but this anesthe-
sia approach is associated with the risk of neu-
rological deterioration and postoperative cogni-
tive dysfunction (POCD) [10]. Based on differ- 
ent anesthesia approach that was used, TSS 
cases matched for baseline information were 
equally divided into local anesthesia group and 
general anesthesia group, for a retrospective 
cohort study. The efficacy and safety of local 
anesthesia for decompression for TSS were 
assessed based on postoperative neurologi- 
cal recovery. 
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operations were undertaken 
by one surgeon. All cases 
had complete clinical data, 
physical examination data, 
baseline information and fol-
low-up data. The study was 
approved by the Ethics Com- 
mittee of Cangzhou Central 
Hospital and all patients we- 
re informed consent.

65 cases were included in 
the local anesthesia group. 
Equal number of cases who 
were matched for gender, 
age (±1 year), preoperative 
JOA score (±0.5) and etiolo- 
gy received general anesthe-
sia. The retrospective cohort 
study was performed betw- 
een these two groups. The 
research flow chart was se- 
en in the Figure 1.

Surgical method

For the local anesthesia 
group, local infiltration anes-
thesia was performed using 
0.5% lidocaine, and for the 
general anesthesia group, 
endotracheal intubation was 
performed first. For cases 
with simple OLF, en-bloc re- 
moval of the spinal canal via 
the posterior approach term- 
ed as “thinned cap uncover-
ing” was carried out; for ca- 
ses with simple OPLL and 
TDH, anterior decompression 
was performed; for cases of 
OLF combined with OPLL or 
TDH, the decompression via 
the combined anterior-poste-

Materials and methods 

General data 

From June 2005 to December 2015, a total of 
130 TSS patients receiving decompression at 
our hospital were included. All of them were 
confirmed by clinical presentations and imag-
ing findings (CT, MRI) and also by surgery, 
according to the diagnostic criteria. The condi-
tions of thoracic spine fracture, tumors, cysts 
and spinal nerve root injury were excluded. All 

rior approach and circumferential decompres-
sion were performed, respectively. 

Both two groups were put under perioperative 
monitoring, and the drainage tube was kept 
unobstructed. The patients were inquired of 
sensation and mobility of the lower limbs every 
hour, and the neurological functions of the 
patients were closely observed. Wide-spectrum 
antibiotics were given to prevent infections, 
and microcirculation was improved by neuro-
trophin treatment. The patients took active flex-

Figure 1. Consort chart showing flow of participants through the trial.
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ion and extension exercises of the ankles and 
straight leg raising at early stage postoperative-
ly to facilitate the recovery of muscular strength 
in the four limbs and to prevent adhesion. The 
patients were allowed movements out of bed at 
2-3 weeks postoperatively, for functional ex- 
ercises. 

Observation indicators 

(1) Demographic information; (2) Evaluation 
indicators: operation time, intraoperative blood 
loss, expenses and number of days in hospital; 
(3) course of disease, radiological classifica-
tion, and preoperative assessment of neuro-

logical functions; (4) postoperative assessment 
of treatment effects, neurological functions 
and complications. 

Treatment effects were assessed based on 
clinical manifestations and symptoms in the 
last follow-up using Mann’s standard [11]. 
Excellent efficacy was defined as full or near full 
recovery of sensation and mobility; good effi-
cacy was defined as significant improvement in 
sensation and mobility with self-care ability; 
moderate efficacy was defined as alleviation of 
clinical symptoms, but without self-care ability; 
poor efficacy was defined as neither improve-
ment nor deterioration of the symptoms. 

Table 1. Comparison of baseline information between the two groups

Factors LA group 
(n=65)

GA group 
(n=65) X2/t P

Gender (n, %)

    Male 34 (54.0%) 34 (54.0%) - 1

    Female 29 (46.0%) 29 (46.0%)

Pathogenesis (n, %)

    Ossification of the yellow ligament 40 (64.62%) 40 (64.62%) - 1

    Ossification of posterior longitudinal ligament 4 (6.15%) 4 (6.15%)

    Thoracic disc herniation 2 (3.07%) 2 (3.07%)

    Ossification of the posterior longitudinal ligament and ossification of the yellow ligament 10 (15.38%) 10 (15.38%)

    Ossification of the thoracic intervertebral disc with ossification of the yellow ligament 7 (10.77%) 7 (10.77%)

Age (year) 59.1±9.7 58.4±8.9 0.428 0.668

Preoperative JOA score (score) 4.67±1.81 4.82±2.04 -0.443 0.657

Course of disease (month) 26.3±4.7 25.1±5.6 1.323 0.186
Note: Comparison of observation indicators between the two groups using paired t-test and paired chi-square test. 

Figure 2. The MRI of typical cases in 
the research. A: Ossification of the 
yellow ligament, B: Ossification of 
posterior longitudinal ligament, C: 
Protrusion of thoracic intervertebral 
disc, D: Ossification of the posterior 
longitudinal ligament and ossifica-
tion of the yellow ligament, E: Ossi-
fication of the thoracic intervertebral 
disc with ossification of the yellow 
ligament. The arrow points to the po-
sition of the lesion. 
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The Japanese Orthopedic Association (JOA) sc- 
oring system of 11 points was used to assess 
the neurological status [12], which included a 
preoperative assessment of mobility and sen-
sation of the lower limbs, sensation of the trunk 
and bladder function, as well as a postopera-
tive assessment of neurological functions at 2 
weeks postoperatively and in the last follow-up. 
All cases were followed up for at least 6 months 
after surgery, with an average of 29.6 months 
(6-35 months). The improvement rate of neuro-
logical functions was calculated as follows: 
(postoperative JOA score-preoperative JOA sc- 
ore)/(11-preoperative JOA score) ×100%. The 
improvement rate ≥75% was considered excel-
lent, 50%-74% good, 25%-49% moderate, and 
<25% poor. 

Statistical analysis 

Statistical analyses were performed using 
SPSS 20.0 software. Measurements were 
reported as mean ± standard deviation (

_
X±s). 

Intergroup comparisons were conducted us- 
ing paired t-test and analysis of variance. 
Counts were reported as number of cases  
(percentages, N (%)), and intergroup compari-
sons were conducted using paired chi-squ- 
are test. Multivariate conditional logistic regres-
sion was carried out with significance level α 
set to 0.05. 

Results 

Baseline information compared between the 
two groups

The two groups of patients were comparable in 
gender, age, preoperative JOA score and course 
of disease (P>0.05). See Table 1. Typical cases 
detected by MRI were seen in Figure 2.

Comparison of JOA score between the two 
groups

Neurological functions and treatment effects 
were assessed by postoperative JOA score. The 
two groups showed significant difference in JOA 
score before operation, 2 weeks after opera-
tion and in the last follow-up (P<0.001). LSD 
test indicated that the JOA score at 2 weeks 
after operation and that in the last follow-up 
were all considerably higher as compared with 
the score before operation (P<0.001). This 
means that decompression for TSS is feasible 
whether under general anesthesia or local 
anesthesia; all cases achieved a remarkable 
improvement after the surgery. 

The average JOA score in the local anesthesia 
group at 2 weeks after operation was 7.92±1.09 
and that in the last follow-up was 8.23±1.33; 
the recovery rate reached 56.24% in the last 
follow-up. The paired t-test showed that the 
observation indicators in the local anesthesia 
group were all higher than those in the general 
anesthesia group (P<0.001). It is apparent that 
the patients achieved better recovery of neuro-
logical function under local anesthesia (Table 
3). 

Treatment effects and complications com-
pared between the two groups

The treatment effect was assessed based on 
clinical manifestations using Mann’s standard. 
There were 22 cases (33.8%) achieved excel-
lent effect, 32 cases (49.2%) achieved good 
effect, 10 cases (15.4%) achieved moderate 
effect and 1 case (15.4%) achieved poor effect 
in the local anesthesia group; the difference 
was of statistical significance (Table 4). 

There were 12 cases suffering from postopera-
tive complications in the local anesthesia 

Table 2. Comparison of operation indicators between the two 
groups

Group Operation  
time (min)

Blood loss of 
the operation 

(ml)

Hospitalization 
time  
(day)

Hospitalization 
expenses (ten 

thousands RMB)
LA 193.47±32.18 685.16±89.75 8.65±2.45 3.08±0.67
GA 229.84±41.38 804.84±101.29 10.28±3.19 3.79±0.82
T -5.593 -7.129 -3.267 -5.405
P <0.001* <0.001* 0.001* <0.001*

Note: *P<0.05, compared with the general anesthesia group using the paired t-test. 

Comparison of operation 
indicators between the two 
groups

The operation time, intraop-
erative blood loss, number of 
days in hospital and medical 
expenses were significantly 
lower in the local anesthesia 
group, as compared with the 
general anesthesia group 
(P<0.05). See Table 2. 
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Table 3. Comparison of JOA score between the two groups

Group Preoperative Two weeks after 
the operation

Final follow-up (more 
than 6 months)

The last follow-up 
recovery rate (%) F P 

LA 4.67±1.81 7.92±1.09* 8.23±1.33* 56.24±20.62 122.012 <0.001
GA 4.82±2.04 6.88±1.38* 7.25±1.59* 39.32±23.41 38.92 <0.001
T -0.443 4.768 3.8155 4.372 - -
P 0.657 <0.001 <0.001 <0.001 - -
Note: JOA score within the same group at different time points was compared by variance analysis; LSD test was used for 
pairwise comparisons; *indicates comparison of JOA score within the same group at 2 weeks after operation and in the last 
follow-up; *P<0.05, between different groups at the same time point using paired t-test. Recovery rate: postoperative JOA 
score-preoperative JOA score)/(11-preoperative JOA score) ×100%.

group; the incidence was 18.5% vs. 35.4% in 
the general anesthesia group (23 cases), indi-
cating significant difference (P<0.05). Only 1 
case in the local anesthesia group had deterio-
rating spinal cord injury after operation, as 
opposed to 7 cases who showed similar condi-
tions in the general anesthesia group (P<0.05). 
Under local anesthesia, decompression of TSS 
can greatly reduce the spinal cord injury and 
achieve a better safety (Table 5). 

Multivariate conditional logistic regression for 
the influence factors of treatment effects 

To exclude the confounding factors, the base-
line information and anesthesia approach were 
taken as independent variables; the treatment 
effect was taken as the dependent variable. 
Five potential influence factors (anesthesia 
method, age, course of disease, preoperative 
JOA score and other concurrent spinal cord dis-
eases) were identified by regression analysis, 
as shown in Table 6. Among them, anesthesia 
method was the independent risk factor (OR= 

cord compression. We compared the treatment 
effect and efficacy of local anesthesia and gen-
eral anesthesia for decompression of TSS and 
found that the JOA score at 2 weeks after sur-
gery and that in the last follow-up were both 
higher than the preoperative JOA score for 
either the general anesthesia group and local 
anesthesia group (P<0.001); the improvement 
rate of the treatment effect reached 82.0% and 
61.5% for the two groups, respectively. This 
result indicates that decompression is very 
effective for TSS. 

TSS is most common in the elderly people (the 
average age was 59.1±9.7 in the local anesthe-
sia group), who are usually combined with or- 
gan dysfunction. Moreover, the surgery is very 
challenging because of the small buffer space 
in the thoracic spinal canal and spinal cord. 
Different surgical approaches are preferred for 
different causes of TSS, but no standard has 
been established yet. For this reason, surgical 
treatment for TSS may have a high incidence of 
complications including paraplegia, and the 

Table 4. Comparison of postoperative treatment ef-
fects between the two groups
Curative effect LA (n=65) GA (n=65) X2/t P 
Excellent 22 (33.8%) 14 (21.5%) 8.102 0.044*

Good 32 (49.2%) 26 (40.0%)
Moderate 10 (15.4%) 21 (32.3%)
Poor 1 (1.5%) 4 (6.2%)
Note: *P<0.05, compared with the general anesthesia group using 
the chi-square test. Treatment effects were assessed based on 
clinical manifestations and symptoms in the last follow-up using 
Mann’s standard: Excellent efficacy was defined as full or near full 
recovery of sensation and mobility; good efficacy was defined as sig-
nificant improvement in sensation and mobility with self-care ability; 
moderate efficacy was defined as alleviation of clinical symptoms, 
but without self-care ability; poor efficacy was defined as neither 
improvement nor deterioration of the symptoms. 

1.611, P=0.015). The proportion of adver- 
se effects after general anesthesia was 
1.611 times as much as that under local 
anesthesia. This means the decompres-
sion of TSS is safer and more effective 
under local anesthesia. 

Discussion

Conservative treatment for TSS can only 
achieve a moderate effect because of 
poor supply to the thoracic spinal canal 
with stenosis. Thus surgical decompres-
sion offers the only hope for TSS patients 
[13, 14]. Much modified decompression 
has emerged recently to directly address 
the pathological factors causing spinal 
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prognosis is unpredictable [15, 16]. The choice 
of an appropriate anesthesia technique is very 
crucial for ensuring the treatment effect and 
safety of the decompression. 

General anesthesia has a higher risk for the 
elderly patients who are combined with organ 
degeneration, a decline in physical function 
and lower tolerance to anesthesia and surgery 
[17, 18]; besides, the incidence of POCD is also 
higher after general anesthesia for the elderly 
patients [19]. Spinal cord injury is another 
severe postoperative complication after de- 
compression under general anesthesia [20, 
21]. Constant efforts are being made to reduce 
the spinal cord injury caused by surgeries. It is 
reported that posterior float decompression 
inner fixation method under local anesthesia 
can achieve a better effect, with a less risk of 
spinal cord injury and higher safety as com-
pared with the surgery under general anesthe-
sia (P<0.05) [22]. To confirm this, we assess- 
ed the decompression of TSS under local 
anesthesia. 

A retrospective cohort study was performed 
with equal number of cases randomly assigned 
to local anesthesia group and general anesthe-
sia group. Univariate regression showed that 
the average JOA score in the last follow-up was 
8.23±1.33 and the recovery rate in the last 

follow-up was 56.24% for the local anesthesia 
group; the excellent and good rate was 82.0%. 
All these indicators were significantly improved 
as compared with the general anesthesia 
group. Logistic regression also indicated that 
general anesthesia was the risk independent 
factor of the treatment effect (OR=1.611, 
P=0.015). The incidence of complications, 
operation time, intraoperative blood loss, num-
ber of days in hospital, and hospital expenses 
were all considerably lower in the local anes-
thesia group as compared with the general 
anesthesia group (P<0.05). Only 1 case in the 
local anesthesia group had spinal cord injury 
after the operation, while 7 cases suffered sim-
ilar conditions in the general anesthesia group; 
the difference in the incidence of complications 
was of statistical significance (P<0.05). We 
believe that decompression of TSS is safer and 
more effective under local anesthesia, with 
fewer postoperative complications and lower 
cost. Patients are more responsive to potential 
spinal cord injury under local anesthesia so 
that the surgeon can timely shift to safer proce-
dures [23, 24]. This benefit is helpful for reduc-
ing postoperative neurological deterioration, 
especially for elderly patients who are intoler-
ant to general anesthesia. 

Before decompression of TSS under local anes-
thesia, an effective communication with the 

Table 5. Comparison of postoperative complications between the two groups
Complications LA (n=65) GA (n=65) X2 P
Total of complications 12 (18.5%) 23 (35.4%) 4.731 0.030*

    Damage aggravated of spinal function 1 (1.5%) 7 (10.8%) 4.795 0.029*

    Pulmonary infection 4 (6.2%) 3 (4.6%) 0.151 0.698
    Leakage of cerebrospinal fluid 5 (7.7%) 7 (10.8%) 0.367 0.545
    Nerve root injury 2 (3.1%) 4 (6.2%) 0.699 0.403
    Incision fat liquefaction 0 (0.0%) 2 (3.1%) 2.031 0.154
Note: *P<0.05, compared with the general anesthesia group using paired chi-square test. 

Table 6. Multivariate logistic regression analysis of postoperative curative effect in patients with tho-
racic spinal stenosis

B S.E Wald X2 P Exp (B)
EXP (B) 95% C.I.

Lower Limit Upper Limit
Age (>65 years) 2.740 0.363 17.088 <0.001 12.492 7.610 13.536
Course of disease (>25 months) 1.856 0.219 10.257 <0.001 5.084 1.457 6.753
Preoperative JOA score (<5 score) 1.090 0.164 8.303 <0.001 2.974 1.324 3.704
Combined with other spinal disorders 0.398 0.159 4.896 0.024 1.467 1.049 2.248
Anesthesia (general anesthesia) 0.477 0.196 5.917 0.015 1.611 1.097 2.367
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patients, pulmonary functional training, defeca-
tion training, and exercises in prone position 
are all measures to improve intraoperative 
cooperation and reduce fear, anxiety, muscular 
tension and fluctuation in blood pressure. If the 
patients are very sensitive to pain, a small dose 
of flurbiprofen with ketamine can be given at 
30 min before surgery to enhance local anes-
thetic and analgesic effects. 

In addition to general anesthesia, age, course 
of disease, preoperative JOA score and other 
concurrent spinal cord diseases were also 
found to be the influence factors of the treat-
ment effect. These factors also deserve atten-
tion in the decompression of TSS. 
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