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ABSTRACT:

Background and aim: There are many surgeries performed on lumbar spine. They include laminectomy, discectomy,
fixation of spine by instrument etc. . The peculiarities of these type of surgeries are that the patient is in prone position!'
the operative field is near a valve less venous plexus ( Batson plexus )" | the surgeons demand for hypotension to give
clear operative field and intense post operative pain relief . This randomized, double blinded study was carried out to assess
the quality of anaesthesia , patient comfort & surgeons response during the spinal surgery under general anaesthesia alone
and combined spinal with general anaesthesia. *1117]

Materials and methods: A total of 40 patients scheduled for elective lumbar spine surgeries were randomly assigned into
two groups: Group ‘A’ include surgeries performed under general anaesthesia. Group ‘B’ include surgeries performed under
combined spinal & general anaesthesia. All Patients were given tablet Alprazolam 0.5mg on night before the surgery. An
18G intracath with IV drip of RL started 2 hr before surgery. Inj Tranexamic acid IV 15-20mg/kg given 30 min prior to
surgery. Following parameters are studied and compared : (1)Total dose of NTG , Dextomed,Fentanyl, (2) Recovery time(3)
Surgeons satisfaction(4) Patients response to pain relief (5)Complications in the form of hypotension, hypertension,
bradycardia , PONV.(6) Blood loss.

Results: Both groups were similar with respect to demographic data. Group with combined SA and GA was found to be
more effective measure for achieving intraoperative hypotension and postoperative pain relief with fewer side effects than
group with GA alone.

Conclusion: Combining two techniques spinal anaesthesia and general anaesthesia for spinal surgeries reduces the stress of
anaesthesiologist, surgeon and patient. Overall quality of anaesthesia is markedly good in providing clear and blood less

operative field to the surgeon intraoperatively and complete postoperative pain relief to patient.

Keywords: Spine surgery, Hypotension, pain relief, blood loss.

INTRODUCTION:

Patient presenting for surgical procedures of the
spine are a diverse population undergoing a wide
variety of operative procedures and present diverse
challenges to the anaesthesiologist. The anaesthetic
management depends on the operative site, spine
pathology, surgical approach and  the

anaesthesiologists experience & expertise. There

are many surgeries performed on lumbar spine.
They include laminectomy, discectomy, fixation of
spine by instrument etc.

The peculiarities of these type of surgeries are that

U potential

the patient is in prone position.
problems with the prone position are summarized

as below;
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Problems with the prone position

Potential problem

Comments

Eyes
¢ Corneal abrasion

*  Optic neuropathy

* Retinal artery occlusion

*  Ensure eyes taped shut

* Increased intraocular pressure leads to
decreased perfusion pressure Reduce risk by
avoiding compression to the eyes,
hypotension, low haematocrit

* Avoid pressure on the eyes

Abdominal compression

* Impaired ventilation

e Avoid abdominal compression as far as

possible

Damage to major vessels

e Aorta or inferior vena

e liac vessels

* Accidental damage following perfor- ation of
anterior longitudinal ligament produces major
bleeding into wound, and presents with acute
reduction in blood pressure

e Less acute presentation. High index of

suspicion to avoid delayed diagnosis.

As the operative field is near a valve less venous
plexus (Batson plexus) !, the surgeon demands for
hypotension to get clear and bloodless operative
field and intense postoperative pain relief.
Controlled, or deliberate, hypotension has been
used for many years as a means of reducing
intraoperative blood loss and facilitating surgical
exposure. Reduced intraoperative blood pressure
leads to a direct reduction in bleeding from
surgically injured arteries and arterioles. Venous
dilation, in turn, decreases venous bleeding,
especially from cancellous bony sinuses that do not
collapse when transected. Decreased bleeding
improves surgical visualization of the wound,
resulting in faster surgeries (in some series) and,
thus, further reducing transfusion dependence.

Anecdotal reports describing this technique have

been published since the 1970s. **! All these
factors make this surgery different. There are
various techniques of anaesthesia used for such
cases. These are — general anaesthesia , spinal
anaesthesia & epidural anaesthesia.*! Here we
have combined spinal anaesthesia with general
anaesthesia, and compared the quality of
anaesthesia , requirement of various drugs
intraoperatively (to achieve hypotension thereby
bloodless operative field and pain relief) &
surgeons response during the spinal surgery with

surgery done under general anaesthesia alone . ©!

(61171

MATERIALS AND METHODS:

The study was conducted at Department of
Anaesthesiology & Critical Care, DVVPF’s
Medical College & Hospital, Ahmednagar. After
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getting approval from the institutional ethical
committee, an informed consent was taken from

every patient enrolled in the study. A total of 40

Group ‘A’- Surgeries performed under General anaesthesia.

patients posted for different lumbar spine surgeries

satisfying the inclusion criteria were selected.

Group ‘B’ — Surgeries performed under combined spinal & general anaesthesia.

SELECTION OF CASES:

I. Inclusion Criteria:

1. Patients scheduled for elective spine surgeries.

2. Age between 20 to 65 years of both the sexes.

3. Patient with ASA Grade I & II.
II . Exclusion Criteria:

1. Emergency surgeries.

2. Patient with IHD , Valvular heart disease & arrhythmia.

3. Patient having allergy to any drug.

ANAESTHESIA TECHNIQUE:

The following procedure was carried out.

ASA Grade I & Grade II patients are selected.
Written informed valid consent obtained. patient
kept nil by mouth for more than 6 hrs is confirmed.
Patients were given tablet Alprazolam 0.5mg at 10
PM night before the surgery. An 18G intracath with
IV drip of RL started 2 hr before surgery. Inj
Tranexamic acid IV 15-20mg/kg given 30 min
prior to surgery. Patient was taken on operation
table. Multipara monitor consisting of ECG
LNIBP,SPO2, EtCo2, temperature probe was
connected to patient. Inj Ondansetron 4mg + inj
Glycopyrrolate 0.2mg given IV half hr prior to
surgery.

Following anaesthesia technique is selected

Group ‘A’:- General anaesthesia is chosen as the
technique. Premedicated with 1mg Midazolam &
inj Fentanyl 1pg/kg IV. Patient is preoxygenated
with 100% oxygen for 3 min. Patient induced with
Inj.Propofol 1 to 2.5 mg/kg IV . Relaxant used is
inj. Atracurium 0.5 to 0.7 mg/kg IV (intubating
dose), intubated with ETT No 8.0 in male & 7.0 in

female. Intraoperative anaesthesia maintained with
50% 02 +50% N20 + Isoflurane on closed circuit
with IPPV on Datex Ohmeda M904E.

Group ‘B’ :

Technique used was combination of spinal
anaesthesia and general anaesthesia , 8]

Initially; patient put in sitting position. Painting &
Draping done. L2L3 inerspace selected.
Subarachnoid space is reached with spinal needle
no 25G and free flow of CSF is confirmed.

Drug injected :- 3ml of 0.5%
Bupivacaine(hyperbaric) + Inj Clonidine 30 mcg o1
[10]

Patients were immediately made supine and the
table height was adjusted to reach a spinal level of
T6. Onset of sensory anesthesia was checked with
pin prick, and motor block assessment was carried
out with modified Bromage scale. A waiting period
of 20 min or time for maximal spinal action,
whichever occurred earlier, was allowed to pass
before GA induction. Any cases of failed SA were
managed by giving GA and excluded from the

study.
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GA ; - Patient is premedicated with Inj Midazolam
1 mg and Inj Fentanyl 1 pug/kg IV . All patients
were preoxygenated with 100% oxygen for 3 min.
Induction done with Inj Propofol 1 to 2.5 mg/kg
IV. " Relaxant used is Inj. Atracurium 0.5 to 0.7
mg/kg . Intubation done under direct laryngoscopic
vision with ETT No 8.0 in male & 7.0 in female
.Anaesthesia is maintained with 50% O2 +50%
N20 + Isoflurane on closed circuit of Datex
Ohmeda M904E.

Monitoring:

On arrival to the operation theatre all patients were
connected to multipara monitor with  pulse
oximetry, NIBP, ECG. After pre-oxygenation with
100% O, for 3 min, anesthesia was induced with a
standard anesthetic protocol mentioned above.
Systolic, diastolic, mean arterial blood pressures
and heart rate were recorded at the following points
of time:

1. At 10 min ,after arrival to the
operation theatre ,(Baseline
Reading)

2. At 20 min after arrival and on
Induction of general anaesthesia.

3. Every 10 min, from induction of
anaesthesia till extubation.

Following parameters are studied in addition to
basic monitoring (heart rate, blood pressure ,
oxygen saturation) ;-

1. Surgeons satisfaction by numeric
rating scale (NRS) From 1-10 (10
indicating best possible field)

2. Total dose of NTG,
Dextmeditomedine, Fentanyl.

3. Recovery time (time lapse between
closure and extubation)

4. Blood loss

5. Complications in the form of
hypotension , hypertension

bradycardia , PONV.

6. Patients response regarding
Postoperative pain relief by Visual
analogue scale (VAS) from 0 to 10
( 0 indicating no pain and 10

indicating maximum pain).

The results obtained in the study are presented in
tabulated manner. The primary outcomes of our
study were; Systolic blood pressure, diastolic blood
pressure, mean arterial pressure, heart rate. The
secondary outcomes were; surgeons response,
drugs used intra operatively, blood loss, recovery
time .patients response to pain relief.

Statistical presentation and analysis of the present
study were conducted, using the mean, standard
deviation, Chi-square, paired t-test and unpaired t-
test with windows Microsoft excel software.
RESULTS:

There were no significant differences between the
two groups with regard to demographic data such
as age, sex and weight (Table 1). There was no
significant statistical difference between the two
groups of patients regarding HR, SBP, DBP, and
MAP before intubation (baseline values of Tables
2-5). Systolic blood pressure, diastolic blood
pressure and mean blood pressure were also
comparable in both groups after intubation,
increased slightly and then decreased significantly
intraoperatively compared to baseline values but
this fall in blood pressure in group A was achieved
with higher requirement of Isoflurane , NTG, and
Dexmeditomedine compared with group B (Table
7, Tables2-4). Surgeons satisfaction by NRS is
higher in group B along with less recovery time ,
less blood loss. Patient’s response regarding post
operative pain relief by VAS is higher in Group A
patient compared to group B in which none of the
patient had post operative pain. (Table 6). Three
out of 20 patients suffered from bradycardia in

group B which was managed inj Atropine
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0.6 mg IV. Incidence of post operative nausea, None of the patient showed any evidence of

vomiting, sedation and shivering was less in group ischemia or arrhythmia intraoperatively.

B as compared to Group A.

Table 1: Demographic data
Forty eligible patients were enrolled for our study, with 20 in each group. The groups were comparable to each

other with respect to the demographic profile. [Table 1]

Group A Group B p-value
(n-20) (n=20)
Sex
*  Male 10(50%) 11(55%) 0.87
*  Female 10(50%) 9(45%)
e Age(years) 46.5£11.81 46.3+£12.22 0.49
(Mean = SD)
*  Weight(kg) 50.3+7.05 51.1£2.95 0.30
(Mean +SD)

Table 2 : Changes in systolic blood pressure.

Group A

115 £20

95.249.041

95.45+11.42

91.4+7.401

94.25+8.552

92.3+4.473

94.9+10.44

Baseline average systolic blood pressure was significantly compared to baseline values but

comparable in both groups. It was observed that , There was no significant difference (p-value >

intraoperative  systolic blood pressure fall
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0.05) in average systolic blood pressure of two
groups. [Table 2] However to achieve this fall in
systolic blood pressure in Group A, 10 out of 20
patients (50%) required Nitroglycerine and 9 out
of 20 patients (45 %) required Dexmeditomedine.
And none of Group B patient required either of

these two drugs. Average Nitrogycerine and

Table 3 : Changes in diastolic blood pressure.

Group A

74.5+16.9

61.4 £7.81

60.5 +13.28

54.6+7.236

60+9.66

57.6+7.337

61.1+8.472

Dexmeditomedine required in Group A is 7.5 mg
and 50 pg respectively. Also average Isoflurane
required in group A (1.195 %) was higher than
average Isoflurane required in Group B (0.92 %).
This difference was statistically significant (p-value

0.009).

©
[0%]
<

Baseline diastolic blood pressure was comparable in both groups. There was no significant difference (p-value >

0.05) in diastolic blood pressure of two groups throughout the procedure. [Table 3]
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Table 4 : Changes in heart rate.

Group A
84.7+15.5
76.3+9.54
74.8+6.85
72.05+5.1142
71.05+4.211201

68.95+3.817894

69.75+2.93571

Baseline HR was comparable in both groups. There
was no significant difference (p-value > 0.05) in
heart rate of two groups till 60 min intraoperatively
, however after 60 minutes heart rates in Group B

were less than Group A which was statically

0.0001

0.005762

0.002218

=3
~

0.00189

significant (p-value <0.05 ) [Table 4] [ Fig 1]
Three out of 20 patients suffered from bradycardia
in group B which was managed with inj Atropine
0.6 mg IV. This decrease in heart rate was probably

due to use of intrathecal Clonidine in group B.10
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Changes in Heart rate (BPM)
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Fig 1 — graphical representation showing changes in average heart rates in two group.(1- Baseline , 2- pre
induction , 3-15 — every 10 min intraoperatively )

Table 5 : Changes in mean arterial pressure.

Group A

89.95+18.2

75.6+7.77

72.9+10.4

70.8+6.204

70.9+7.3478

< <
B B
o0 )

71.3+7.88

72.65+9.01037
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Baseline mean arterial pressures were comparable
in both groups. There was no significant difference
(p-value > 0.05) in mean arterial pressure of two
groups. Intraoperatively there was no significant
difference in MAP of two groups. However in
Group A, 10 out of 20 patients (50%) required
Nitro-glycerine and 9 out of 20 patients (45 %)

required Dexmeditomedine. None of Group B

Table 6: Surgery and anesthesia characteristics

patient required either of these two drugs. Average
Nitrogycerine and Dexmeditomedine required in
Group A is 7.5 mg and 50 pg respectively. Also
average Isoflurane required in group A (1.195 %)
was higher than average Isoflurane required Group
B (0.92 %). This difference was statistically
significant (p-value 0.009). [Table 5]

GroupA GroupB P-value
(MeanzSD) (MeanzSD)
Surgeons response in NRS(1-10) 6.25+£2.24 9.8+0.36 0.00148
Average blood loss (ml) 239+ 81.20 172+ 32 0.001
Recovery time ( min) 11.05+ 2.06 94222 0.002
Patients response to pain VAS(0-10) 6.01+2.641 -- --

Surgeons were asked to grade the operative field on
the basis of amount of bleeding inside the operative
field. Surgeon's satisfaction was quantified by NRS
from 1 to 10, with 1 meaning poor operative field
and 10 meaning best operative field. In our study,
we found that NRS in Group A was 6.25+2.24 and
that for Group B was 9.8 + 0.36 . This difference
was statistically significant with P value <0.05.
[Table 6] [ Fig 2, A] The average recovery time
(min), however, showed a significant variability in
both the groups, with Group A requiring longer
time (11.05 2.06) for extubation as compared to
time required in Group B . This difference was

statistically significant with P value < 0.05. (P =

0.002) [Table 6] [ Fig 2, B] Also In our study, we
found that average amount of blood loss (ml) is
more in Group A (239+81.2) than the blood loss in
patients of Group B (172+ 32) which was
statistically significant ( p-value =0.001) [Table 6 ]
[ Fig 2, C] Patients response regarding post
operative pain relief was recorded on the basis of
VAS (Visual analogue scale). We found that
average VAS in Group A was 6.01+2.64 and none
of the patient in Group B complained of post
operative pain. We observed that the post of pain
relief in group B was 6-8 hours from the time of
extubation. This was due to prolonged action of the

additive intrathecal Clonidine in group B.
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Graph A

Graph B

Graph C

Fig - 2. Graphical representation of ; surgeons response in Numerical rating scale NRS (Graph A) ,

Average amount of blood loss in ml (Graph 2) , and recovery time in minute ( Graph C).

Table -7 : Average amount of Fentanyl , Isoflurane , Nitroglycerine (NTG) and Dexmeditomedine

required intraoperatively.

GroupA GroupB P-value
(Mean=SD) (MeanzSD)
Average inspired Isoflurane required | 1.195 +0.3859 0.92 +0.3172 0.0093
(volume % )
Average Fentanyl required (pg) 187.80+ 13.47 50.00 --

Average NTG required(mg) 7.5 +2.50 -- --
Average Dexmeditomedine | 50 -- --
required(pg)
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Surgeons demand for hypotension intra-operatively
in an order to get clear operative field with less
blood loss. In our study to achieve hypotension
during surgery above mentioned drugs were studied
and compared in two study groups [ Table 7 ]. It
was observed that; Average amount of inspiratory
Isoflurane required in group A (1.195 %) was
higher than average Isoflurane required in Group B
(092 %). This difference was statistically
significant (p-value 0.009). [ Table 7 ] [Fig-3 A].

Average requirement of Fentanyl during surgery
was 187.80 ug for Group A and 50 ug for Group
B. [Fig-3B]. However in Group A, 10 out of 20
patients (50%) required Nitroglycerine and 9 out
of 20 patients (45 %) required Dexmeditomedine.
None of Group B patient required either of these
two  drugs. Average  Nitrogycerine  and
Dexmeditomedine required in Group A 7.5 mg

and 50 pg respectively.

1.19%

1.20%

1.00%

0.80%

0.60%

0.40%

0.20%

0.00%

Average Isoflurane
required (%)

B GroupA mGroupB

200
180
160
140
120
100
80
60
40
20

Average Fentanyl
required(ug)

B GroupA mEGroupB

A

B

Fig — 3 (A) Average Isoflurane required , (B) Average Fentanyl required intraoperatively.

DISCUSSION:

The spectrum of spinal surgery in adult life is
considerable. Anaesthesia for major spinal surgery
presents a number of challenges. Main concern for
anaesthesiologist is to use safer anaesthesia
technique for patient and give clear operative field
to surgeon with minimum blood loss and
postoperative pain relief. Although General

anaesthesia is the preferred technique for all spine

surgeries, both Spinal and Epidural anaesthesia
have been successfully used for simple lumbar disc
excision"?, Studies suggest that spinal anaesthesia
may be associated with a decreased blood loss,
decreased early postoperative pain, lower incidence
of nausea and vomiting, and a decreased incidence
of deep vein thrombosis™. In this study we have
combined spinal anaesthesia with general

anaesthesia and compared with general
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anaesthesia alone. hypotensive anaesthesia may be
used to improve the surgical field and to reduce
blood loss during major spinal surgery. A number
of Hypotensive agents have been studied during
surgery to correct scoliosis. They include ganglion

(14,15 ]

blocking agents, volatile agents calcium

channel antagonists,[m]

Sodium  nitroprusside,
Nitroglycerin,[m and, in children, the dopamine-1
receptor agonist, Fenoldopam.lls] Mean arterial
pressure (MAP) is typically maintained at 60 mm
Hg. There is little evidence that any particular
agent is superior, but the avoidance of tachycardia
is an essential part of a good anaesthetic technique.
Here in our study we have used Isoflurane ,
Nitroglycerine ,Dexmeditomedine for controlled
hypotension and Fentanyl for pain relief.
Properties of these agents are as given below;

Our study demonstrates that, by combining two
techniques of anaesthesia SA and GA makes
anaesthetic management of spine surgery easy.
Requirement of spine surgery like hypotensive
anaesthesia, intense intra and post operative pain
relief ,intra and post operative patients comfort in
prone position can be achieved by combining SA
with GA. Using spinal anaesthesia with additive

drug like Clonidine'"

gives good hypotensive
anaesthesia  without need of NTG,Sodium
nitroprusside,Labetolol,Dexmeditomedine etc.
Further , use of these hypotensive agents have their
own disadvantages. "' Combining two anaesthesia
techniques to add their advantages and limit the
side effects of each is not new. Luchetti et al.,
studied the combination of epidural and GA for
laparoscopic cholecystectomy and inferred the
combination to be safe and effective.””’ Poonam S.
Ghodki et al, also concluded that combined spinal
and general anaesthesia for laparoscopic
hysterectomy.lg] Metabolic and neuroendocrine
response is shown to be reduced by regional

[21,22

anaesthesia. I Spinal anaesthesia or epidural

anaesthesia alone is being successfully utilised for
single level microdissectomy , laminectomy.l6J But
SA/EA alone in prone position makes patients very
much uncomfortable. For major spinal surgeries
like fusion, multilevel laminectomy still GA is
technique of choice. But under GA, to provide the
required hypotension needs higher concentration of
inhalational agents, more analgesics and often the
requirement of vasodilators like o, agonist,
Nitroglycerine, Sodium nitroprusside, Labetolol
etc. ! When spinal anaesthesia is used in
conjunction with  general anaesthesia, the
sympathectomy resulting from SA may give a
sustained level of hypotension. Moreover the
fluctuations in the blood pressure are not observed.
It can be elucidated from our study that the
requirement of Isoflurane was markedly reduced in
combined SGA as compared to GA( p value <
0.05). This finding is in concordance with a study
conducted by Poonam Ghodki et al. [8]. In our
study we found that only minimum concentration
of Isoflurane was required for maintenance of
anaesthesia. This lower dose required in SGA
group was for attenuation of pressor response to
intubation only. The lower use of Isoflurane and
opoid resulted in early awakening and extubation in
group SGA as compared to group GA.As shown by
significant difference in recovery time (p value <
0.05) By addition of 30ug Clonidine intrathecally
along with hyperbaric Bupivacaine make the
hypotensive anaesthesia easy to give. B10IA 50 it
gives postoperative analgesia for 6-8 hrs. ' The
only disadvantage of adding Clonidine was that it
causes decreased heart rate intraoperatively as
observed in our study. The contribution of our
study are comparison of two anaesthesia
techniques, which to the horizon of our knowledge
, has not been studied or reported for spine surgery.

The appropriate utilization of anaesthetic agents,
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evaluation of haemodynamic parameters and
LIMITATIONS
1. Our study was conducted on ASA-I
and II class patients. So further
studies on elderly and
compromised cardiac  function
patients are required to recommend
its use in such high risk patients.
but the utility cannot be denied in
high-risk , hypertensive or obese
patients.
2. Immediate post operative
neurological assessment is may not
be possible in study group B
patients due spinal anaesthesia
involving nerve roots involved in
assessment.
CONCLUSION
Our study demonstrates that combination of SA
and GA technique provided better operative field,

less blood loss and complete post operative pain
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