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ABSTRACT 

AIm: Spinal anesthesia is an appropriate technique for lumbar spine surgeries of two to three hours duration. The aim of this study is to 
document our experience on spinal anesthesia administered to the patients with degenerative lumbar spine.  

mAterIAl and methOds: A total of 497 patients underwent spinal stabilization surgery with spinal anesthesia for degenerative lumbar 
spinal disorders in an 8-year period. Spinal anesthesia was performed at the L3-L4 or L4-L5 level and subarachnoid block was achieved with 
15 mg of 0.5% plain bupivacaine with 2 µg of fentanyl and 0.2 mg of epinephrine. There was no failure of anesthesia. The patients were 
closely monitored for complications associated with the SA technique and especially hypotension and bradycardia but no gross alterations in 
cardiovascular stability were noted.    

results: Among the 497 patients, 139 were male and 358 were female with a median age of 51 years. The average anesthesia duration 
was 130 minutes and the average operative time was 85 minutes. In the postoperative period 36 patients has nausea (7.2%) and 18 of them 
had vomiting (3.6%) that required one dose of antiemetic. No spinal headache was observed and 36 (7.2%) patients complained of urinary 
retention. All recovered with urinary cannulation within 24 hours. No respiratory complication occurred and no patient died.   

COnClusIOn: Spinal anesthesia is a safe and effective procedure for the lumbar spinal stabilization surgery, especially in high-riskpatients. 
Proper precautions should be taken in order to achieve an effective anesthesia for these operations.        

KeywOrds: Spinal anesthesia, Spinal stabilization, Surgery 

ÖZ 

AmAÇ: Spinal anestezi 2 ile 3 saat arasındaki lomber spinal cerrahiler için uygun tekniktir. Çalışmanın amacı dejeneratif lomber omurgası olan 
hastalarda uygulanan spinal anestezi ile ilgili tecrübemizi sunmaktır. 

yÖntem ve GereÇler: Sekiz yıllık süre içerisinde dejeneratif lomber spinal hastalığı olan toplam 497 hastaya spinal anestezi ile spinal 
stabilizasyon cerrahisi uygulandı. Spinal anestezi L3-L4 veya L4-L5 seviyelerinden uygulandı ve subaraknoid blok % 0,5’lik 15 mg bupivakain 
ve 2 µg fentanil ve 0,2 mg epinefrin karışımı ile sağlandı. Başarısız anestezi olmadı. Hastalar spinal anestezinin komplikasyonları (özellikle 
hipotansiyon ve bradikardi) yönünden yakından takip edildi. Ancak hiçbir hastada kardiyovasküler stabilitede önemli bir bozulma gözlenmedi.      

BulGulAr: Toplam 497 hastanın 139 tanesi erkek, 358 tanesi ise bayandı ve ortalama yaş 51 idi. Ortalama anestezi süresi 130 dakika ve 
ortalama ameliyat süresi ise 85 dakika olarak hesaplandı. Postoperatif dönemde 36 (%7,2) hastada bulantı oldu ve bunların 18 (%3,6) tanesinde 
kusma görüldü. Bir doz antiemetik ile düzeldi. Spinal anesteziye bağlı başağrısı hiçbir hastada görülmedi ancak 36 (%7,2) hastada üriner 
retansiyon görüldü ve bu da 24 saat içinde üriner kanülasyon ile düzeldi. Solunum sıkıntısı görülmedi ve hiçbir hasta ölmedi.   

sOnuÇ: Spinal anestezi özellikle yüksek riskli hasta grubunda lomber stabilizasyon cerrahisi için güvenli ve etkili bir yöntemdir. Bu tür 
ameliyatlarda etkin anestezinin sağlanması için uygun tedbirlerin alınması gereklidir.        

AnAhtAr sÖZCÜKler: Spinal anestezi, Spinal stabilizasyon, Cerrahi
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INTRODUCTION

General anesthesia (GA) and spinal anesthesia (SA) have 
both been shown to be suitable techniques for patients 
undergoing lumbar spine surgery (3, 6, 8) but GA is routinely 
used in most spinal practices (1).

Anesthesiologists often favour SA because it reduces 
blood loss, ensures hemodynamic instability, and improves 
operating conditions by decreasing peripheral venous 
pressure that also reduces venous blood loss in the operative 
field (1, 4, 5, 9). In addition, in the prone position, the awake 
patient can self-position to avoid brachial plexus injury 
and pressure necrosis to the face that may occur in the 
malpositioned patient under GA. Pulmonary complications 
are reported to occur less frequently with SA compared with 
GA (11, 13, 15). 

SA is widely used technique for lumbar spine surgery especially 
for laminectomies (6, 9, 16, 18) but its use for posterior lumbar 
stabilization surgery has not been reported yet. However, a 
significant number of patients who present a high surgical 
risk have undergone posterior lumbar stabilization surgery 
with GA (12, 14). SA is not routinely used for posterior lumbar 
stabilization surgery, even for high-risk patients, despite 
the fact that degenerative spondylolisthesis, spinal stenosis 
and lumbar compression fractures often implies the patient 
population is elderly with pre-existing comorbidities (7, 8, 10, 
17, 18).

The aim of this study was to determine the outcomes of SA in 
patients with degenerative spondylolisthesis, spinal stenosis 
and lumbar compression fractures who underwent posterior 
lumbar stabilization surgery.

MATERIAL and METHODS

A retrospective study was undertaken to review the use of 
SA in patients undergoing posterior lumbar stabilization 
surgery. 497 surgeries were performed on patients with 
degenerative spondylolisthesis, spinal stenosis and vertebra 
fracture between March 2007 and March 2015. The gender 
and age distribution of the patients are presented in Tables 
I, II. All surgical procedures were performed by the same 
neurosurgeon and the anesthesia was ensured by the 
same anesthetist. The additional diseases that may pose a 
surgical problem for the patients are presented in Table III. 
All patients were classified by the anesthetist as American 
Society of Anesthesiology (ASA) grades 1, 2, 3 or 4. The 
medical conditions causing the patients to be considered 
as high-risk are shown in Table IV. All patients underwent 
radiological examinations with computed tomography and 
magnetic resonance imaging. Based on these examinations, 
the preoperative diagnoses of the patients were lumbar 
spondylolisthesis, recurrent lumbar disc herniation, lumbar 
spinal stenosis, and lumbar compression fracture (Table V). 
We treated all of these 497 patients with posterior lumbar 
stabilization and laminectomy, discectomy, and if necessary 
posterior lumbar interbody fusion. All the patients received 
intravenous antibiotic before surgery and orally thereafter 
until 2 days after discharge from the hospital.

Table I: Distribution of the Patients According to Gender

Gender Number of patients
Female 358
Male 139
Total 497

Table II: Distribution of the Patients According to Age

Age interval Number of patients
Less than 30 years 4
31-40 years 20
41-50 years 54
51-60 years 134
61-70 years 166
71-80 years 92
More than 80 years 27

Table III: Additional Diseases in Patients Who Underwent 
Stabilization Surgery with Spinal Anesthesia

Disease Number of patients
Diabetes 185
Cardiac disease 160
Hypertension 172

Chronic obstructive pulmonary 
disease 84

Allergy 3
Goiter 37

Table IV: Distribution of the Patients According to the 
Preoperative Anesthesia Risk (Based on ASA Classification)

ASA Number of patients
ASA 1 57
ASA 2 124
ASA 3 251
ASA 4 65
Total 497

Table  V: Distribution of the Patients According to the Preoperative 
Diagnosis 

Diagnosis Number of patients
Vertebrae fracture 23
Recurrent lumbar disc herniation 24
Lumbar spondylolisthesis 157
Lumbar spinal stenosis 293
Total 497
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SA was suggested to the patients as an option or alternative 
to the GA. The risk and benefits of both techniques were 
discussed with the patients and their relatives and the 
final decision was made by the patients. All patients were 
informed about the risks and benefits of spinal anesthesia 
before the surgery. After obtaining informed consent, a spinal 
anesthetic was administered for all 497 patients. Prehydration 
was performed in the operation room with 300 to 500 ml of 
lactated Ringer solution intravenously. The spinal anesthetic 
was administered to the patient in the sitting position. After 
sterile preparation, the best interspace at the L3-4 or L4-5 
level was identified and a local anesthetic was administered 
into the skin and superficial tissues using a 25-gauge needle. 
Dural puncture was performed using a 22-gauge Quince 
needle and subarachnoid block was achieved with 15 mg of 
0.5% plain bupivacaine with 2 µg of fentanyl and 0.2 mg of 
epinephrine. The patient was returned to the supine position, 
and as soon as there was clear evidence of subarachnoid 
block at T-12 or above, the patient was turned to the prone 
position on the operating bed. A pillow was applied to allow 
easy breathing and to relieve anxiety about the face being 
covered. Oxygen was administered by a nasal cannula at 
2 L/minute. No supplemental sedation was given to avoid 
increased risk of hypotension and cardiovascular instability. 
At the end of the procedure, the patient was transferred to 
the Post-anesthesia Recovery Unit (PARU).

There was no failure of anesthesia. Surgery was successfully 
completed in all patients. The patients were closely monitored 
for complications associated with the SA technique and 
especially hypotension and bradycardia but no gross 
alterations in cardiovascular stability were noted.

Age, sex, height, weight and ASA score were recorded at 
the time the patient first entered the operation room. Total 
anesthesia duration (time from the patient’s entry into the 
operating room until transfer to the PARU) and operative time 
(time from incision to placement of the surgical dressing) 
were documented.

Patients’ complaints of pain or nausea, or episodes of 
vomiting during the postoperative period were recorded 
in the nursing notes. Pain was treated with self-controlled 

intravenous morphine. Postoperative complications such as 
headache, urinary retention or pulmonary dysfunction were 
recorded. The patients who underwent surgery on more than 
2 levels required a blood transfusion. Postoperative surgical 
complications were also recorded.

RESULTS

The study cohort consisted of 139 men and 358 (72%) women, 
and the median age was 51 (range 29-84) years (Table I, II). Of 
the 497 patients, 57 patients were ASA-1, 124 patients were 
ASA-2, 251 (50.5%) were ASA-3 and 65 were ASA-4. Most 
(63.5%) of the patients were ASA-3 in the preoperative period.

The mean duration of anesthesia was 130 minutes (range 
50-180 minutes) but the duration was shortened in case of 
dural injury and cerebrospinal fluid (CSF) loss, The average 
operative time was 85 minutes (range 45-145 minutes) and 
the average blood loss was 400 ml (range 200-1300 ml).

No patient died in this series. All patients were mobilized 8 
hours after surgery. The average duration of hospital stay was 
2 days. 

In the postoperative period 36 patients has nausea (7.2%) 
and 18 experienced vomiting (3.6%) that required 1 dose of 
antiemetic. The postoperative narcotic requirement was 0.5 
mg morphine sulphate/hour. No headache was observed 
and 36 (7.2%) patients complained of urinary retention. All 
recovered within 24 hours with urethral cannulation. No 
respiratory complication occurred. A CSF fistula was the 
most common surgical complication and was observed in 5 
(1%) patients. The postoperative complications secondary to 
spinal stabilization surgery are summarized in Table VI. 

DISCUSSION

This study supports the role of SA technique for the 
management of patients undergoing posterior lumbar 
spinal stabilization surgery. Posterior lumbar stabilization 
can be performed under SA without mortality and with very 
low morbidity. In this study, 63.5% of the patients were ASA 
3 and 4, considered as high-risk patients. It is notable that 
there was no respiratory complication, which is one of the 
most common causes of morbidity and mortality in high-risk 
surgical patients. SA has been associated with complications 
such as hypotension, and bradycardia in previous studies (3, 
10, 11). However in our study, no morbidity attributable to the 
anesthetic technique occurred. 

Neurosurgeons and spine surgeons are now increasingly 
confronted with degenerative changes of the lumbar spine 
because of the aging population (10, 19). Degenerative 
changes of the lumbar spine that are diagnosed by computed 
tomography and magnetic resonance imaging become 
more common with age and are present in all patients over 
60 years old (10). The treatment options for degenerative 
lumbar spine range from analgesic medication to extensive 
posterior stabilization surgery. The goal of surgery in these 
degenerative diseases is to decompress the nerve roots, dura 
mater, and vessels without impairing the spinal stability. 

Table VI: Complications of the Stabilization Operations 

Complications Number of patients
Bleeding 2
Neurological deficit 0
Infection 0
CSF fistula 2
Pulmonary problems 0
Cardiac problems 0
Allergy 5
Death 0
Total 9
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having to remain in the same position, prolonged duration of 
surgery, or the ambient noise in the operating room (7, 9, 15). 
It should be kept in mind that the agents for sedation may 
cause airway obstruction requiring intervention. In addition, 
older patients demonstrate delayed recovery of psychomotor 
function after sedation. In our study, no additional sedation 
was used for our patients in order to avoid the morbidities 
of the sedation such as delayed recovery, airway obstruction, 
hypoxia, hypotension, and excitation (5, 8). 

This study demonstrates that the implementation of the 
SA technique in patients undergoing posterior lumbar 
stabilization can have significant advantages. SA is an effective, 
safe and low-risk option especially in patients in the ASA 3 or 
4 risk groups undergoing posterior lumbar stabilization.

CONCLUSION

Spinal stabilization surgery presents a number of challenges 
to the anesthetist. High-risk patients may undergo 
stabilization surgery for spondylolisthesis, spinal stenosis and 
compression fractures. Postoperative neurological morbidity 
has been reduced by advances in spinal anesthesia and 
analgesia techniques. The anesthetist may play an important 
role in facilitating spinal stabilization procedures. 
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