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Background and purpose - Spinal surgery
has an important place in neurosurgery
practice. Surgical procedures on the lumbar
spine include stabilization, discectomy,
foraminotomy and decompression. Lumbar
and lower thoracic spinal surgery can be
safely performed under spinal anesthesia
(SA). However, there are not many studies on
the safety and efficacy of spinal anesthesia in
patients who have undergone long segment
stabilization surgery.

Methods - Patients who underwent lumbar
and lower thoracic spinal instrumentation
operations with general anesthesia (GA) or
spinal anesthesia were included in the study.
Demographic characteristics and American
Society of Anesthesiologists (ASA) physical
status of the patients were all recorded.
Visual analog scale and quality of life scores
were obtained before and after the opera-
tion.

Results - 572 patients with SA and 598 pa-
tients with GA were included in the study,
352 /347 had only-lumbar region and 220
/2571 had thoracolumbar region opera-
tions, respectively. All patients underwent
short/long segment stabilization. Mean
operating time was 106.1 / 156.7 minutes.
Average blood loss was 375/ 390 mL. All
patients were mobilized 16-24 / 24-36
hours after surgery. In our patient group,
there were both high-risk and normal-risk
subgroups in terms of ASA physical status.
During the clinical follow-up, a statistically
significant improvement was found for VAS
and quality of life scores for both groups
(p<0.05).

Conclusions - Spinal anesthesia appears
to be a very effective method in lumbar and
thoracolumbar surgery. Along with careful
patient selection, using this highly effective

A spinalis anesztézia hatékonysaga
thoracolumbalis stabilizaciéban
Akgul MH, MD; Akgun MY, MD

Hattér és cél - A gerincsebészet fontos
helyet foglal el az idegsebészeti gyakorlat-
ban. Az dgyéki gerinc sebészeti eljarasai kozé
tartozik a stabilizacié, a discectomia, a fora-
minotomia és a dekompresszio. Az agyéki
és alsé mellkasi gerincmdtétek biztonsago-
san végezhetdk spinalis anesztéziaban (SA).
A gerincveli érzéstelenités biztonsagossa-
garol és hatékonysagarol azonban nem sok
tanulmany all rendelkezésre a hosszlszeg-
mentum-stabilizaciés mitéten atesett
betegek esetében.

Médszerek - A vizsgalatba olyan betegeket
vontunk be, akik lumbalis vagy alsé mellkasi
gerincmUtéten estek at altalanos érzéste-
lenitésben (GA) vagy spinalis érzéstelenités-
ben. A betegek demografiai jellemzdit és az
Amerikai Anesztezioldgustarsasag (American
Society of Anesthesiologists, ASA) altal el8irt
fizikai statuszt rogzitettik. A mUtét el6tt és
utan vizualis analdg skalan fajdalompont-
szamokat és életmindségi pontszamokat
mértunk.

Eredmények - A vizsgalatba 572 SA-s és
598 GA-s beteget vontunk be, 352 / 347
esetben csak a lumbalis régidban, illetve 220
/251 esetben a thoracolumbalis régidban
végeztink mUtétet. Minden betegnél rovid/
hosszu szegmensstabilizaciot végeztink. Az
atlagos mUtéti id6 106,1 / 156,7 perc volt.
Az atlagos vérveszteség 375 /390 ml volt.
Minden beteget 16-24 / 24-36 ¢raval a mU-
tét utan mobilizaltunk. Betegcsoportunkban
az ASA fizikai statusz szempontjabél magas
és normalkockazatu alcsoport egyarant volt.
A Klinikai utankovetés soran mindkét cso-
portban statisztikailag szignifikans javulast
tapasztaltunk a VAS- és életminéség-pont-
szamok tekintetében (p < 0,05).
Kovetkeztetés - A spinalis érzéstelenités
nagyon hatékony modszernek tlnik az
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method provides a comfortable space for

the surgeon.

Keywords: thoracolumbar, lumbar, stabiliza-

tion, spinal, anesthesia

Spinal surgery has an important place in neurosurgery
practice. Considering the high number of patients
with low back and accompanying radicular pain, it is
very important to minimize the complications associated
with general anesthesia. Perioperative cardio-pulmonary
stability is critical because of the increasing proportion
of elderly patients and their comorbidities. So, the perio-
perative risk profile must have been modified" %

Surgical procedures on the lumbar spine include stabi-
lization, discectomy, foraminotomy and decompression.
Lumbar and lower thoracic spinal surgery can be safely
performed under general endotracheal anesthesia (GA)
or spinal anesthesia (SA)* *. Patients typically receive
GA for these procedures’.

Although it has been stated that SA can be used safely
in operations such as simple discectomy and single-level
decompression, and even in high-risk patients® 7, there
are not many studies about the results in high-risk pa-
tients undergoing long segment stabilization. Thanks to
SA, pulmonary and cardiovascular complications, hem-
orrhage and hypoxia are reduced. Especially in traumatic
patients, it is very important to provide better postopera-
tive pain and perioperative neural control. These compli-
cations can be seen after GAS.

There are various studies in the literature in terms of
postoperative nausea, postoperative pain, operation time,
time spent in the post-anesthesia care unit and cost-ef-
fectiveness. In these studies, the effect of GA and SA on
lumbar surgery was compared’. However, there are not
many studies on the safety and efficacy of SA in patients
who have undergone long segment stabilization surgery.
In this study, we aimed to demonstrate that effective and
beneficial results that can be obtained in patients under-
going thoracolumbar stabilization with spinal anesthesia.

Materials and methods

This study was performed in accordance with the Dec-
laration of Helsinki. Patients or their legal caregivers, in
cases of patients with intellectual disability, gave their
informed signed consent and permitted their information
to be used for scientific purposes.

agyéki és thoracolumbalis gerincmUtéteknél.
Gondos betegkivalasztas mellett ennek a
rendkivil hatékony modszernek az alkalma-
zasa kényelmes teret biztosit a sebész
szamara.

Kulcsszavak: thoracolumbalis, lumbalis,
stabilizacio, spinalis, anesztézia

We retrospectively analyzed the medical charts of all
patients undergoing lumbar spine surgery in the period
January 2014 — December 2020. 1170 patients who un-
derwent lumbar and lower thoracic spinal instrumentation
operations were included in the study. Patients aged 18 to
75 years with multilevel spinal involvement, patients with
pain resistant to conservative treatment (at least 6 weeks),
and patients with progressive neurological deficit were
included in the study. Only cases operated on the lower
thoracic region and thoracolumbar junction were included
in the study. Patients with additional comorbidities such as
cardiovascular, neuromuscular, renal, hepatic or metabolic
disease, obesity, bleeding abnormalities and patients with
cauda equina syndrome were not included in the study.

All surgical procedures were carried out by the same
surgeons and same anesthesiologists with similar surgi-
cal and anesthetic techniques. No preemptive analge-
sia application was performed in our patients. SA was
achieved with a heavy spinal dose of bupivacaine of
3-3.5 mL. Preloading was performed with normal saline
(8 mL/kg) over 13 minutes. The patients were placed in
a sitting position. Local anesthesia was achieved by lo-
cal infiltration of 2-3 mL of 2% prilocaine. L1 level was
determined as the upper point for SA. In the upper lev-
els, local anesthetic and sedative agents were supported.
The sensory level of the block was assessed by pinprick
test. When the patient became anxious, midazolam 1-2
mg was given intravenously. After surgery, the patients
remained in the PACU until they regained the adequate
motor function of their lower extremities.

In the GA group, technically, total intravenous anesthesia
(TIVA) was used. In the TIVA technique, when intravenous
analgesic agents are titrated and administered, a fast, easy
and reliable anesthesia is provided, while the total amount of
anesthetic drug administered is reduced. Anesthesia induc-
tion was performed with 2 mg/kg iv propofol and 1 mcg/kg
iv remifentanil. For endotracheal intubation, 0.1 mg/kg iv
vecuronium was administered. After the prone position was
placed, anesthesia was maintained with 50% O, and air to-
gether with 0.1 meg/kgxmin remifentanil and propofol infu-
sion. Propofol infusion was administered for 20-30 minutes,
respectively, as 12, 9 and 6 mg/kgxh.
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Patient-Controlled Analgesia (PCA) treat-
ment was applied to the patients in both
groups in the postoperative period. Opioids
and local anesthetics are generally preferred
in PCA. Among them, opioids are widely
used. Morphine is often used because it is
cheap and effective. If morphine-related
side effects develop, fentanyl or oxycodone
is also preferred.

Demographic characteristics and Ameri-
can Society of Anesthesiologists (ASA)!
physical status of the patients were all re-
corded. The clinical outcome was deter-
mined by the presence of postoperative
pain, the absence of anesthesia-related
complications, and the overall postopera-
tive recovery. Intra- and postoperative vari-
ables including duration of operation, blood
loss, complications, and patient satisfaction
rate were documented. The patients were
diagnosed with detailed neurological and
radiological imaging examinations. Visual
analog scale (VAS)!" and quality of life
scores were obtained before and after the
operation. The VAS is a validated, subjec-
tive measure for acute and chronic pain.
Quality of life was assessed using the SF-36
Health Survey'?. At the time of discharge,

Table 1. Summarized data of patients

Variables Patients with SA Patients with GA
(n=572) (n=598)

Age, years 45.23+18.52 49.13+19.67

Male/Female 264/308 283/315

Operation site (%)

Thoracolumbar 220 (38.4%) 251 (41.9%)

Lumbar 352 (61.6%) 347 (58.1%)

Mean weight (kg) 75.3 81.2

Mean Operating Time 106.1 156.7

(min)

Average blood loss (mL) 375 390

Average hospital stay (day) 3-4 5-6

Mobilization time (hour) 16-24 24-36

ASA physical status

| 49 (8.5%) 47 (7.8%)

I 192 (33.6%) 200 (33.4%)

Ml 217 (38%) 221 (37%)

\Y, 114 (19.9%) 130 (21.8%)

PACU VAS score 1.5+0.8 3.1+0.8

VAS 24h score 1.7+0.9 2.7+0.9

ASA: American Society of Anesthesiologists; PACU: post anesthesia care unit;

VAS: visual analogue scale (0-10).

SA: spinal anesthesia; GA: general anesthesia

usually two or three days after surgery for SA and four
or five days for GA, postoperative clinical assessments
were performed and patients were requested to complete
the questionnaire again. In addition, the same procedures
were repeated at the post-op third and 12th months. The
groups were compared both within themselves and with
each other.

Statistical analysis

All statistical analyses were performed using IBM SPSS
20.0 software (SPSS Inc, Chicago, IL, USA). The data
are reported as the mean + SD for normally distributed
continuous variables and as the number and
percentage for dichotomous variables. Data
were compared between groups using the
chi-square test for categorical data and the
t-test for continuous data. A two-tailed p <

Procedure and diagnosis

(46.8%) males and 623 (53.2%) females with a mean
age 0of 47.18 + 19.09 years (range 19-75 years) and mean
weight 78.25 kg (range, 54-108 kg) at initial symptom
onset. The characteristic data and the surgical procedure
for these patients and their pathologies are detailed in
Table 1 and 2. Surgery was successfully completed in
all cases.

In our patient group, there were both high-risk and
normal-risk subgroups in terms of ASA physical status.
In addition, there was no obvious difference in propor-
tion (Table 1). All patients underwent short (<2 level) /
long (>2 level) segment stabilization operation (Table 2).
Mean operating time was 106.1 minutes (range, 82-158

Table 2. Surgical procedure and preoperative diagnosis

Thoracolumbar
(n=471)

Lumbar
(n =699)

0.05 was considered to indicate statistically
significant differences.

Results

Of the 1170 patients who were included in
the study, 699 had only lumbar region op-
erations and 471 had thoracolumbar region
operations. The patients consisted of 547

Short segment stabilization

341 (29.1%

165 (14.1%)

Long segment stabilization

363 (31.1%

301 (25.7%)

Recurrent disc herniation

152 (12.9%

73 (6.2%)

Multilevel spinal stenosis

)
)
)
)

215 (18.4%

147 (12.6%)

Vertebrae fracture

107 (9.1%)

112 (9,6%)

Spondylolisthesis

92 (7,9%)

64 (5.5%)

Revision of instrumentation

86 (7.4%)

122 (10.4%)
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Table 3. Complications

Complications Patients Patients
with SA with GA
(n=572) (n =598)
Cardiac 6 (1%) 6 (1%)
Dural tear 5 (1%) 6 (1%)
Nausea-vomiting 17 (2.9%) 20(3.3%)
Bleeding 5(1%) 7 (1.1%)
CSF-fistula 3(0.5%) 5(0.8%)
Headache 3(0.5%) 1(0.1%)
Convert from SAto GA 12 (2.1%) -
Allergy 4 (0.6%) 3(0.5%)

Cardiac: rhythm disturbance, atrial fibrillation, bradycardia,
hypotension; GA: general anesthesia; SA: spinal anesthesia;
CSF: cerebrospinal fluid

minutes). Average blood loss was 375 mL (range, 190-
875 mL), and no blood transfusion was required for the
members of the SA group. On the other hand, mean op-
erating time was 156.7 minutes (range, 95-218 minutes),
and average blood loss was 390 mL (range, 205-1175
mL) for the GA group. No patient died in this series. For

Table 4. VAS scores and clinical follow-up (with SA patients)

SA group, all patients were mobilized 16-24 hours af-
ter surgery and for GA group they were mobilized 24-36
hours after surgery. The average duration of hospital stay
was 2-3 days for the SA group and 4-5 days for the GA
group, respectively.

Cardiac complications (rhythm disturbance and atrial
fibrillation) developed in two patients, and bradycardia
and hypotension developed in four patients due to in-
creased anesthesia level. Thereupon, the patients were
placed in the supine position during the perioperative
period and after the necessary medications were taken,
they were placed in the prone position again and their
operations were completed without any problems. In ad-
dition, primary suturation was performed due to dural
tear development in five patients during surgery in the
SA group. When the complication rates were compared
between the two groups, no significant difference was
observed.

In the SA group, 12 patients had to be converted to
GA before starting the operation. In 10 of these patients,
adequate anesthetic effect was not observed in the de-
sired dermatome in the control examination, while prob-
lems occurred during lumbar puncture in 2 of them. The
operations of the patients were completed without any
problems. The postoperative complications are shown in
detail in Table 3. In addition, patients’ pain conditions
during their early stay in the PACU were
also noted (Table 1).

Table 4 and 5 shows the changes in VAS

Lumbar Thoracolumbar p-value scores after the intervention. Detailed qual-
(n=352) (n=220) ity of life scoring for the groups are shown
Pre VAS score 7.8+2.86 72+214 in Table 6 and 7. When the VAS and qual-
Post VAS score, months  2.2+041/ 21+0.61/ <0.05 ity of hfelsc.ores offche.panent.s were evalu-
(3¢ /12 ) 31+064 30+034 ated, statistically significant improvement
found in th 1 t- iod;

Early clinical follow-up ~ 325/27 192/28 <0.05 was found 1 the carly post-op perod; no
significant difference was found in the early

(Improve/Stable) . ..
— post-op period and the last clinical follow-
Last clinical follow-up 310/42 1737147 <0.05 up. When the two groups were compared

(Improve/Stable)

VAS: visual analogue scale (0-10); SA: spinal anesthesia

Table 5. VAS scores and clinical follow-up (with GA patients)

with each other, no statistically significant
difference was found. However, VAS-PACU
and VAS-24h scores were found to be low-
er in the SA group and a statistically signifi-
cant difference was obtained (p<0,05).

Lumbar Thoracolumbar p-value H ;

o34 (25 Discussion
Pre VAS score 7.6+227 7.4+ 221 Our aim with this retrospective study con-
Post VAS score, months ~ 2.0+0.37/ 2.2+0.58/ <0.05 ducted with a large cohort was to determine
(3 /12 th) 30+ 068 29+029 whether spinal anesthesia is safe in patients
Early clinical follow-up  317/30 221730 <005 Undergoing long/short segment stabiliza-
(Improve/Stable) tion surgery. In addition, we think that our
Last clinical follow-up 307 /40 193/58 <0.05 study makes a significant contribution to

(Improve/Stable)

the literature with the high number of pa-

VAS: visual analogue scale (0-10); GA: spinal anesthesia

tients with high-risk ASA physical status.
Posterior lumbar stabilization can be per-
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formed under SA without mortality and
with very low morbidity"?.
It has been reported in the literature that

Table 6. Detailed Quality of Life Score (with SA patients)

: : Mean scores for SF-36  Thoracolumbar  Lumbar p-values

SA can be used effectively in the lower "o Jeoifnciioning 81329208/ 80.24/9291/ <005
thoracic and lumbosacral regions'. It has v
also been shown that SA and GA are rea- _(Fr€/3"/12%) 91.17 91.77
sonable anesthetic approaches, especially ~ Role limitation caused ~ 75.27/90.85/ 76.29/91.34/ <0.05
in the lumbar region, and do not outweigh Dy physical health
each other in terms of mortality or morbid-  (Pre/37/12t) 89.87 90.27
ityls. The fact that GA is a Wldely aCCCpth BOdy pain 55.49/81.92/ 55.72/81.99/ <0.05
method for lumbar region operations has om
been associated with the comfort level of (Pre/3%/127) 80./8 815/
the anesthetists and the preference of the General health 66.79/78.53/ 65.79/79.32/ <0.05
surgeon'®, (Pre/3rd/12thy 77.63 78.23

SA has bec&me meeaE_mﬁly_ Ii(OPul‘f‘f I vitality (energy/fatigue) 56.87/6421/  55.89/64.61/ <0.05
recent years. Moreover, high-risk patients oo
may not tolerate GA owing to complica- (Pre/3/12%) 6388 64.28
tions or side effects'’. Atelectasis and pul- Social functioning 81.55/90.46/ 81.78/91.13/ <0.05
monary aspiration, cardiovascular imbal-  (Pre/37/12%) 89.25 89.67
ance, respiratory collapse and nerve injury  Role limitation caused ~ 91.31/95.56/ 90.91/95.87/ <0.05
are several perioperative complications and by emotional problems
can be associated with GA'® . It is known (Pre/3/12) 9463 9447
that the risk of spinal degenerative diseases - - - :
increases with age. With the increase of Emotional well-being 67.39/74.84/ 68.01/75.27/ <0.05
risky patient rates in the elderly population, ~ (Pre/31/12") 73.78 74.57
it is very important to reduce anesthetic  Physical component 44.53/50.32/ 45.17/51.02/ <0.05
complications as much as possible?. In our  score (PCS)
study, when we compared the two groups  (pre/314/1 2th) 49.87 4995
with different complication rates, simi- = 272 ro oo 53.67/56.88/ 53.52/56.71/ <0.05

lar results were obtained. Due to the high
number of high-risk patients in our study,
we think that SA can be used safely in this

score (MCS)

(Pre/3r9/12t)

55.76

55.61

group as well.

The fact that patients did not complain
about pain in the first few hours after the operation with
SA was attributed to the inhibition of nociceptive path-
ways by this form of anesthesia. Thus, the reduction of
sensorial block lasts longer than motor block. Moreover,
acute pain scores were found to be lower in SA than in
GA patients. Although postoperative VAS scores were
significantly lower in SA patients in the first three hours,
first analgesic requirement times were similar®" 2. The
need for analgesic medication of our patients manifested
itself between the third and fifth hours after the operation.
In our study and in correlation with this, VAS-PACU and
VAS-24h scores were found to be lower in the SA group
and a statistically significant difference was obtained.
The quality of life of the patients, which has not been
mentioned in the literature before, was also evaluated in
our study. We found no statistically significant difference
between the two groups in long-term results in both qual-
ity of life and VAS scores. It was noteworthy that both
groups achieved quite satisfactory results.

In spine surgery, operation times can be extended.
When the discomfort felt due to the prone position of the

patients is added to this, there may be problems in the tol-
erance of the patients from time to time. Of course, this
problem can be solved with certain medical treatments.
Although the lack of tolerance sometimes causes distress
to both the surgeon and the patient during surgery, SA
is the preferred method due to low post-op PACU-pain
scores and low complication rates. It should be kept in
mind that the agents for sedation may cause airway ob-
struction requiring intervention® ?*. In addition, older
patients demonstrate delayed recovery of psychomotor
function after sedation. Although we had to give addi-
tional sedation in 25.6% of our cases, we did not encoun-
ter any complications.

The reported frequencies of serious complications are
low and mainly due to the spread of anesthesia leading
to circulatory and respiratory insufficiency. In the litera-
ture, it has been shown that cardiac parameters, heart rate
and blood pressure are lower in patients undergoing SA.
Thus, the findings that SA has short-term benefits were
supported”?'. In addition, different studies comparing SA
and GA reported no significant difference in morbidity
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Table 7. Detailed Quality of Life Score (with GA patients)

The risk of hospital-acquired infections,
pressure ulcers, and other adverse events

Mean scores for SF-36  Thoracolumbar Lumbar p-values increase with the length of hospital stays.
Physical functioning 79.27/91.12/ 81.71/81.9/ <0.05 Thus, increased hospital costs, and further
(Pre/3%/24) 90.42 30.08 prolon.glng. hospital stay are seen. Shorter
—— operative time and anesthesia time suggest
Eole#m]talur?n clahused 73.12/89.66/ 75.63/75.9/ <0.05 a faster turnover rate and more efficient use
y physical healt of the operation room. Taken together, SA
(Pre/3r9/241) 88.15 74.85 may be the more cost-effective method of
Body pain 54.79/80.97/ 55.98/56.1/  <0.05 anesthesia?” ?®. However, before drawing
(Pre/3r4/24t) 8005 5574 any 's(];Ch conclusipns, it is imp.ortant to
t t t -
General health 64.53/77.86/  67.03/673/ <005 CONSICET Somparative posioperative com
plications®. As we have seen, in some
(Pre/3r9/241) 76.93 66.95 patients, the desired dermatomal level of
Vitality (energy/fatigue) 55.21/63.80/ 56.92/57.1/  <0.05 anesthetic effect may not be achieved. In
(Pre/3d/24th) 62 .45 56.84 addition, a successful lumbar puncture can-
Social functioning 80.42/90.12/  82.56/82.6/ <0.05 not be achieved in some patients. For this
reason, proper patient selection and the sur-
(Pre/3rd/24t) 89.03 82.01 eon’s habits should always be kept in the
g Y p
Role limitation caused  89.67/95.47/ 91.82/92.2/ <0.05 foreground.
by emotional problems
(Pre/3r9/24™) 94.17 92.11 Limitations
Emotional well-being ©6.24/73.68/ 67.91/68.2/ <0.05 o
bre/ 324 =557 6830 The limitations of our study are the retro-
(Pre ) . i spective study design, and the selection of
Physical CompOﬂent 4343/51 1 7/ 4488/449/ <005 all patients from a single center.
score (PCS)
(Pre/3rd/24th) 49.67 44 .81 COnclusion
Mental component 52.97/55.82/ 53.44/53.6/ <0.05
score (MCS) Both general and spinal anesthesia have
(Pre/3/241) 5473 5357 been previously reported to be effective

and mortality®. Reductions in hospital stay, nausea and
vomiting, and PACU pain scores were found in patients
undergoing SA, and it provided additional benefits such
as better perioperative hemodynamics and shorter anes-
thesia time*®. There are also studies in the literature show-
ing that no particular difference can be found between
the two methods® ¢. Consistent with the literature data,
we found no statistically significant difference in terms
of operation time, amount of bleeding, mobilization time
and hospital stay between the groups. However, it was
noted that the SA group was better in all data. We attrib-
uted the shortening of the operation time to the decrease
in the time spent in the PACU and the rapid recovery of
the patients from the anesthesia effect.

techniques for use in 1-2 levels of lumbar
laminectomy or disc surgery. However, spi-
nal anesthesia appears to be a very effec-
tive method in lumbar and thoracolumbar surgery where
long segment stabilization will be performed, including
high-risk patients. Improvements in the quality of life of
patients with low complication rates are pleasing. Along
with careful patient selection, using this highly effective
method provides a comfortable space for the surgeon.
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