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Abstract
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Spinal anesthesia compared to the general anesthesia has advantages of decrease
blood loss, better cardiovascular stability and post-operative pain control.
Spinal anesthesia for lower limb orthopedic surgeries in prone position is not
well described in the literature. The aim of this study was to know the safety
and feasibility of spinal anesthesia for lower limb orthopedic surgeries in prone
position.
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Patients and Methods: Patients undergoing lower limb orthopedic surgeries in
prone position under spinal anesthesia in a tertiary health care facility over a
period of 10 years were included in this study. Patient demographic data, surgical
procedure, ASA grade, position for spinal anesthesia, local anesthetic with or
without opioids, level of sensory block and complication if any were recorded
retrospectively.
Results: A total 104 patients were included in our study. The Majority of our
patients were male. Fifty two percent had fracture calcaneus surgery. Average
height of spinal block was thoracic 9 vertebra. Patients turned to prone position
after 8.59 ± 3.6 minutes. Eighty seven percent patients received fentanyl with
heavy bupivacaine. The most frequent complication was hypotension (18.3%).
There were significant difference between occurrence of complication and
patients age, gender, BMI, ASA grading and comorbid condition. No major
complications occurred which needed to turn the patient back in to supine after
prone positioning.
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Conclusion: Spinal anesthesia in prone position is safe and feasible for lower
limb orthopedic surgeries. Our study showed that complications of lower limb
orthopedic surgeries in prone position under spinal anesthesia were negligible.
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Introduction
Lower limb orthopedic surgeries in prone position are commonly
performed under general anesthesia, but it had various
hemodynamic and postural complications [1]. Not much literature
is available about these surgeries under spinal anesthesia. There
are few publications about emergency pilonidal surgeries in
spinal anesthesia in prone position [2]. There are no publications
about lower limb and foot surgeries under spinal anesthesia
given in lateral or sitting position and then turning these patients
to prone position for surgery.
The Aim of this study was to know feasibility and safety of lower

limb and foot orthopedic surgeries under spinal anesthesia done
in standard position and then turning patient to prone position
for surgeries.

Patients and Methods
This study was done at tertiary health care facilities, after
obtaining permission from institutional department of medical
research and ethics. All patients underwent lower limb orthopedic
surgeries during Jan 2005 to 2014 under spinal anesthesia in
prone position were included in the study, their records were
reviewed retrospectively.
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Patients demographic data, diagnosis, surgical procedure,
position for spinal anesthesia, level of spinal anesthesia, time to
turn the patient to the prone position, requirement of adjuvant
general anesthesia, bradycardia, hypotension, nausea vomiting
were recoded.
Spinal anesthesia was given in lateral or sitting position at the
level of L4-5, with 2 to 2.5 ml of 5% heavy bupivacaine, with
or without fentanyl. When used, the dose of fentanyl was 20
micrograms, mixed with bupivacaine; once sensory level was
determined, and stable hemodynamically, patients’ position
was changed to the prone for the surgical procedure. We made
it a point not to turn the patient to the prone position till the
blood pressure is stabilized for 5 minutes. Patients with local site
infection, pediatric and pregnant patients were excluded from
the study. Bradycardia was defined as heart rate less than 50/
minute.
Hypotension is defined, when the systolic blood pressure
dropped below 90 mm of Hg. Vasopressor used was ephedrine
in incremental dosages of 3 mgs, total maximal dose of 30 mgs.
Data entered on SPSS program, chi-square test and student t test
was used to compare between groups. Any P value less than 0.05
was considered as significant.

Results
A total of 104 patients were included in this study. Majority of
our patients were male. Mean age, height and weight was 35
± 10.1 years, 1.672 ± 0.06 meters and 69.39 ± 13 kilograms.
Majority of our patients (58.7%) belonged to the ASA1 category
of anesthesia grading; only 3 patients were from ASA3 grade.
Fifty two percent patients had calcaneum fracture, 66.3%
patients were healthy without any comorbid conditions and
common comorbidity was combination of diabetes mellitus and
hypertension (16.4%). Eighty five percent of patients had spinal
anesthesia in the sitting position and 87.5% patients received
fentanyl along with local anesthetic (Table 1). Patients were
turned to the prone position after 8.59 ± 3.6 minutes, sensory
blocked level was thoracic vertebral level 9 and duration of the
surgery was 92.07 ± 61.15 minutes (Table 1).
When the complications were concerned in our study; there
was no significant difference in occurrence of complications
according to age, BMI (body mass index), comorbidities, ASA
grading, duration for prone positioning (Table 2). There were
fewer complications in patient who did not receive opioid
with local anesthetics (Table 2). All these complications after
the spinal anesthesia occurred in supine position; no patient
required changing to supine position once prone position is given
due any reasons. Figure 1 shows the frequency of complications,
hypotension (18.3%) was the major complication in our patients.
None of the patient had any further hemodynamic instability
during the prone position. Figure 2 is showing treatment for the
complications and as vasopressors is required by 21.3% of our
patients.
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Table 1 Demographic, anaesthetic, surgical and clinical characteristics of
the patients.
Characteristics
Mean ± SD [median (min-max)] N (%)
Age (years)
35.1 ± 10.1 [33 (16-71)]
Height (m)
1.672 ± 0.657[1.680(1.5-1.9)]
Weight (kg)
69.39 ± 13.00[69.0(42-100)]
BMI
24.70 ± 3.64[24.65 (16.40-32.74)]
Level of sensory block
9.45 ± 1.16[10(5-12)]
Duration of Surgery (minutes)
92.07 ± 61.15[72.5(10-360)]
Turned Position after
8.59 ± 3.60[8(3-19)]
(minutes)
IV fluids ( ml)
1275 ± 523[1200(100-3000)]
Gender
Male
94 (90.3)
Female
10 (10.7)
ASA
1
61(58.7)
2
40(38.5)
3
3(2.9)
Position for spinal
Sitting
88(84.6)
Lateral
16(15.4)
Intrathecal Opioid Use
Yes
91(87.5)
No
13(12.5)
Type of Surgery
Calcaneal
55(52.9)
Tendo achilles
42(40.4)
Others
7(6.7)
Associated Disease
None
69(66.3)
Diabetes (DM)
1(1.0)
Hypertension (HTN)
6(5.8)
DM and HTN
2(1.9)
Smokers
17(16.3)
DM+HTN+Obesity
5(4.8)
Others
4(3.8)
Complications
No
80(76.9)
Yes
24(23.1)
Table 2 Association of various related factors with complications.
Variable
Age (years)
BMI (mean ± SD)
Gender
Male
Turned Position after
(minutes)
Duration of Surgery
(minutes)

Complication No complication
(n=24)
(n=80)
37.8 ± 10.6
34.3 ± 9.9
24.3 ± 4.0
24.8 ± 3.6
21 (22.8)
71 (77.2)
3 (30.0)
7 (70)
Female

p-value
0.142
0.517
0.612

9.38 ± 3.70

8.34 ± 3.56

0.223

99.63 ± 52.16

89.80 ± 63.72

0.493

IV fluids – ml

1332.61 ± 493.05

1258.75 ±
533.84

0.554

Co-morbidity
None
DM, HTN, HTN & DM
Smokers

17 (24.6)
0 (0)
4 (23.5)

52 (75.4)
9 (100)
13 (76.5)

0.73
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Variable
DM, HTN & Obesity
Others
1
2
3
No
Yes

Complication No complication
(n=24)
(n=80)
2 (40)
3 (60)
1 (25)
3 (75)
ASA
15 (24.6)
46 (75.4)
8 (20)
32 (80)
1 (33.3)
2 (66.7)
Opioid Used
5 (38.5)
8 (61.5)
19 (20.9)
72 (79.1)

p-value

0.791

0.159
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Discussion
Surgeries under spinal anesthesia have distinct advantages of
decreased blood loss, the decrease in perioperative cardiac
ischemic incidents, post-operative hypoxic episodes, arterial
venous thrombosis and better postoperative pain control [3]. It
also prevents ophthalmic, fascial and upper limb injuries during
general anesthesia [4]. But there is not much literature available
about safety of spinal anesthesia in prone position for orthopedic
surgeries. In this study after spinal anesthesia patients were
positioned into prone for lower limb orthopedic surgeries.
Chang et al. also compared the spinal anesthesia for supine
and prone position surgeries using isobaric bupivacaine, there
was no significant difference in sensory & motor block level
[5]. Our study was having higher patient sample and we used
hyperbaric bupivacaine. Average height of sensory blocked in our
patients was at thoracic 9th dermatome. We were meticulously
monitoring the sensory level by using alcohol swab and adjusting
the patients’ position to avoid higher sensory block.

Figure 1 Frequency of complications, hypotension (18.3%) was
the major complication in our patients. None of the
patient had any further hemodynamic instability during
the prone position.

Mehmet et al compared hyperbaric and isobaric bupivacaine for
spinal anesthesia with reference to the hemodynamic and heart
rate variability, and they concluded that hyperbaric bupivacaine
had significantly lesser heart rate variability and hemodynamic
instability [6].
The common complication of the spinal anesthesia is hypotension,
due to the sympathetic blockade; the incidence of hypotension in
our study was 18.3% and it was the major complication in our
patients, without any other serious cardiovascular events. In
literature the reported occurrence of the post spinal hypotension
varies from 5 to 56% [7].
There are various risk factors for the occurrence of post spinal
hypotension such as advanced age, female gender, hypovolemia,
pregnancy, obesity, diabetes mellitus, hypertension and anemia.
In our study the incidence of post spinal hypotension was
comparable to that of mentioned in the literature [8].

Conclusion
Figure 2 Treatment for the complications and as vasopressors.
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This study shows that complications of spinal anesthesia
and prone position for lower limb orthopedic surgeries were
comparable. The Lower limb orthopedic surgeries in prone
position under spinal anesthesia are feasible and safe.
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