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ABSTRACT

Objective: To compare the efficacy of prophylactic low-dose Ketamine versus Tramadol for prevention of shivering during
spinal anesthesia in patients undergoing lower abdominal surgeries.

Study Design: Quasi-experimental study.

Place and Duration of Study: Department of Anesthesiology, Combined Military Hospital, Rawalpindi, Pakistan, from Sep 18
to Mar 19.

Methodology: There were 86 patients of both genders between the ages of 18 and 50 years, having any type of abdominal
surgery under spinal anaesthesia. Patients with coagulopathy, Ketamine allergies, pregnancy, and obesity were excluded. Five
minutes after administration of drugs, patients in group A received injections of 0.05 mg/kg of Ketamine, while patients in
group B received injections of 1 mg/kg of Tramadol after giving spinal anaesthesia. Using the Crossley and Mahajan scale, the
degree of shivering was noted down during the operation and up to 30 minutes after surgery at intervals of 15 minutes.
Results: The mean age of patients in group A was 32.35+9.46 years, while the mean age of patients in group B was 31.35+8.84
years. Out of total sample of 86 patients, 57(66.28%) were male while 29(33.78%) were female. After undergoing lower
abdominal surgeries under spinal anaesthesia, 34 patients (79.07 %) who were given prophylactic low-dose Ketamine reported
no post-operative shivering, compared to 21 patients (48.84%) who were given Tramadol (p=0.001).

Conclusion: This study concluded that spinal anaesthesia with Ketamine reduces postoperative shivering in individuals

undergoing lower abdomen surgery compared to Tramadol.
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INTRODUCTION

Muscular action that is spontaneous, involuntary,
and recurrent is considered shivering. Hypothermia,
which decreases the threshold for shivering, is a
common concern during and after spinal anaesthesia
(SA) because vasodilation can allow for fast heat loss
and core to peripheral redistribution of body heat.’?
Shivering does not pose a life-threatening situation,
but it can have serious side effects in those who have
had cardiorespiratory disease in the past, including
increased oxygen use that results in hypoxia, increased
carbon dioxide production, and lactic acidosis.
Additionally, it can make patients uncomfortable,
exacerbate wound pain, and interfere with the
monitoring of electrocardiography, blood pressure,
and pulse oximetry, which could be dangerous for
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patients.3* It is extremely uncomfortable for the
patient, and its frequency has been reported in
literature to be40 to 70% during and after spinal
anaesthesia (SA).> Shivering's aetiology is still not fully
understood. Postoperative shivering may be caused
by both thermoregulatory and non-thermoregulatory
variables, including exposure to cold weather,
insufficient  pain  management, and  opiate
withdrawa.l

Currently, numerous pharmaceutical and non-
pharmacological treatments have been developed to
stop shivering and hypothermia. The patient should
be kept warm before and during the procedure, and
the operating space shouldn't cool down. These are the
two most important non-pharmacological methods
described. Several drugs have been suggested for the
prevention and treatment of postoperative shivering,
including  Ketanserin, = Meperidine, = Sufentanil,
Alfentanil, Physostigmine, Tramadol, and Clonidine.
Each of these has specific negative effects.”8
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The anti-shivering effectiveness of prophylactic
Tramadol in comparison to low-dose intravenous (IV)
Ketamine in our local community is poorly
documented. One study confirms the effectiveness of
Tramadol, whereas another supports the efficacy of
Ketamine. According to a study by Akram et al., using
prophylactic low-dose Ketamine for lower abdominal
surgeries reduced the incidence of post-operative
shivering by 18.75% as compared to 46.88% with
Tramadol, with a significant difference (P-value
<0.05).° Another study by Hidayahet al, found
that prophylactic low-dose Ketamine was more
effective (92%) as compared to Tramadol (84%) in
preventing shivering; hence, Tramadol is preferred
over spinal anaesthesia for people undergoing lower
abdominal operations as compared to Ketamine.10

Because of this, we decided to investigate
whether a low dose of prophylactic Ketamine is more
effective than Tramadol in preventing shivering in
spinal anaesthesia in patients who were undergoing
lower abdomen surgeries. The findings of my research
will be useful in determining which prophylactic
treatment is most effective in preventing shivering in
patients undergoing lower abdominal surgeries when
they're under spinal anaesthesia.

METHODOLOGY

After taking permission from the hospital's
ethical committee (IERB), Approval certificate No.305)
this Quasi-experimental study was carried out at
Anesthesia Department of CMH, Rawalpindi,
Pakistan, from Sep 18 to Mar 19. Sample size of 86
cases (33 in each group) is calculated using an online
calculator (www.openepi.com) with 80% power of test
and 95% confidence interval, while taking the
expected frequency of shivering to be 32% in Ketamine
group and 6% in Tramadol group patients
respectively.’’  Eighty-six patients (n=86) were
enrolled to undergo spinal anaesthesia for elective
procedures.

Inclusion Criteria: Patients in this study ranged from
18 to 50 years old and belonged to either ASA
classification I or II, undergoing any one of the
following procedures: cystolithotomy, appendectomy,
hernioplasty, vaginal and abdominal hysterectomy.

Exclusion Criteria: Patients were not allowed to
participate in study if they had a history of ischemic
heart disease, psychiatric or psychological problems,
epilepsy, glaucoma, or allergy to the study medicines.
Patients whose initial body temperature was below

36.5 degrees Celsius or above 38.0 degrees Celsius,
were likewise excluded from the study.

Just after administration of SA, patients were
randomly divided into two groups: Ketamine was
assigned to Group-K, and Tramadol to Group-T. The
randomization process involved utilizing computer-
generated random numbers and the sealed envelope
technique.

Patients were placed in a seated position before
receiving spinal anesthesia and the procedure was
carried out in the midline of the L3-L4 or L4-L5
interspaces with a spinal needle measuring 27 gauge.
The process was carried out using an aseptic method.
For spinal anesthesia, a combination of 12.5 mg (2.5
ml) of hyperbaric bupivacaine at a concentration of
0.5% and 25 micrograms (mcg) of fentanyl was
employed as the local anesthetic agent. The
temperature in the operation area was kept between
18 and 20 degrees Celsius at all times. There were two
study groups: Group-K, administered with Ketamine
(0.2 mg/kg 1IV), and Group-T, administered with
Tramadol (0.5 mg/kg IV). The study drugs, concealed
in coded syringes, were prepared by an anesthetist not
participating in patient management. Additionally, 5
mL coded syringes containing the study drugs were
provided to the anesthetists in charge, who were kept
unaware of the study group allocations. The drugs
were administered as an IV bolus. Using the Crossley
and Mahajan scale, shivering was noted during the
operation, up to 30 minutes afterward, and at 15-
minute intervals.6 The patients were kept under
surveillance in the recovery room for thirty minutes.
During that time, the observer, who was also blinded
to the medicine being studied, continued to monitor
the previously discussed parameters. The self-created
proforma was used to record the demographic
information and effectiveness of both groups.

A program for statistical analysis was used to
analyze the data, SPSS (Statistical Package for the
Social Sciences version 23.0). We calculated frequency
and percentage for qualitative variables. The means
and standard deviations of quantitative features were
calculated. Chi-square test was used to assess the
effectiveness of the two groups, with a p-value of
< 0.05 considered significant.

RESULTS
The study's participants ranged in age from 18 to

50, with a mean age of 31.35 £9.12 years. The mean age
of the patients in groups K and T was 32.35+ 9.46 years
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and 31.35+8.84 years, respectively. The majority of the
63 patients (73.26%) were between the ages of 18 and
35 years. The male-to-female ratio of these 86 cases
was 2:1, with 57(66.28%) males and 29(33.72%)
females. 53(61.73%) of the 86 patients were ASA-I, and
33(38.27%) were ASA-II (Figure). Patients are
distributed based on the type of procedure. Surgery
required an average of 30.44+5.86 minutes. The
demographic data of the subjects is shown in Table-I.
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Figure: Patient Flow Diagram

Table-I: Demographic Details of Patients Included in This
Study (n=86

Group-K Group-T
Parameters Characterstics Frequency | Frequency Total
%) n=43 | (%)n=43
Age (years) 18-35 31(72.09%) | 32(74.42%) | 63(73.26%)
gy 36-50 12(27.91%) | 11(25.58%) | 23(26.74%)
Hernioplasty | 13(30.23%) | 14(32.56%) | 27(31.40%)
Type of Appendectomy | 18(41.86%) [ 18(32.56%) | 36(41.86%)
surgery Cystolithotomy [ 09(20.93%) | 08(18.60%) | 17(19.77%)
Hysterectomy 03(6.98%) 03(6.98%) 6(6.98%)
Duration of <30 Min 20(46.51%) | 23(53.49%) | 43(50.00%)
surgery > 30 Min 23(53.49%) | 20(4651%) | 43(50.00%)
In patients undergoing lower abdominal
surgeries, prophylactic low-dose Ketamine was

effective in reducing post-operative shivering in
34(79.07%) patients as compared to 21(48.84%)
patients in the Tramadol group, as shown in Table-II.
Table-III presents stratification of efficacy data on
various parameters in two groups (Group K and
Group T) with corresponding characteristics,
comparing their efficacy, age distribution, gender,
ASA classification, type of surgery, and surgery
duration. The p-values indicate statistical significance.
Notable findings include significant differences in age
distribution (18-35 years and 36-50 years), gender,
ASA classification (I and II), hernioplasty, and surgery
duration (<30 minutes), suggesting potential
associations or effects in these areas.

Table-II: Efficacy of Treatment Drugs in Preventing Shivering
in Patients Undergoing Lower Abdominal Surgeries Under
Spinal Anesthesia (n=86)

Parameters Characterstics Group-K Group-T p-value
] Yes 34(79.07%) 21(48.84%)

Effi 0.003
reacy No 09(20.93%) 22(51.16%)

Table-III: Association of efficacy with respect to age groups
(n=86)

Group-K Group-T
o Ch i Efficacy Efficacy -
: n(%) (%) value
Yes No Yes No
N 1835 212791 | 07(8.13) | 17(1976) | 1501744 | 0.043
ge (years) 36-50 10(11.62) | 02(232) | 04(465) 07(8.13) 0.021
ond Male 22558 | 06(697) | 1501744 | 14(1627) | 0.034
ender Female 12(13.95) | 03(348) | 06(6.97) 08(9.30) 0.039
T 192209 | 06(697) | 12(1395) | 16(18.60) | 0015
11 05581 | 03(348) | 09(1046) | 06(697) | 0907
ASA Hernioplasty _|_09(1046) | 04465 | 0a@65 | 10(11.62) | 0035
Classification Appendectomy | 15(17.44) | 03(348) | 130511) | 06(697) | 0291
Cystolithotomy | _08(9.30) | 01(L16) | 04(4.:65) 04465 | 0079
Hysterectomy | 02(232) _|_01(L16) 00(0.0) 03(348) | 0.083
Surgery <30 14(1627) | 06(697) | 1201395 | 11(1279) | 0233
Duration (min) >30 202325 | 03(348) | 09(1046) | 111279 | 0911
DISCUSSION
This quasi-experimental study reports that
prophylactic low-dose Ketamine reduces post-

operative shivering as compared to Tramadol in lower
abdominal surgeries. The age range in this study was
from 18 to 50 years, with a mean age of 31.35+9.12
years. Out of these 86 patients, 57(66.28%) were males,
and 29 (33.72%) were females. In subjects experiencing
lower abdominal surgeries, prophylactic low-dose
Ketamine was effective in reducing post-operative
shivering in 34(79.07%) patients as compared to 21
(48.84%) patients in the Tramadol group. A study by
Lopez et al., has shown reduced incidence of
postoperative shivering during spinal anesthesia for
lower abdominal surgeries by 18.75% as compared to
46.88% with Tramadol when prophylactic low-dose
Ketamine was used (P<0.005).12

Health care professionals have always placed a
high priority on treating and relieving patients’
symptoms. Shivering is a serious issue that can occur
both during and after a subarachnoid block and can be
extremely upsetting for the patient. In the literature, its
frequency has been observed to be 40 to 70%.10 Lima et
al., explained that anesthesia-induced disruption of
thermoregulatory regulation, a cool operating room
atmosphere, and variables peculiar to surgery that
cause excessive heat loss may all contribute to
hypothermia.’® Hypothermia is a medical emergency
and should be treated immediately. Intraoperative
hypothermia triggers a thermogenic shivering
response in the body as it strives to recover from
normothermia. This happens regardless of the etiology
of hypothermia, which is reported in the literature by
Paal et al.14
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In a study comparing the effectiveness of low-
dose Ketamine, Tramadol, and Pethidine in reducing
perioperative shivering in patients having spinal
anaesthesia, Gemechu et al., found that low-dose
Ketamine was more effective than Tramadol (p
0.005).1> Low-dose Ketamine (0.25 mg kg-1) was found
to be considerably more effective than Ondansetron (4
mg dosage) in avoiding shivering during lower
abdominal surgery under spinal anaesthesia by Wang
et al.16

When it comes to preventing postoperative
shivering  after general anesthetic induction
Thangavelu et al., observed that Ketamine 0.5 mg kg-1
I/V was just as effective as Pethidine 20 mg."”
Ketamine lowers shivering via blocking the adrenergic
impacts of norepinephrine or by reducing
hypothalamic thermogenesis that does not involve
shivering. The literature extensively supports the
objectives of this study. Ketamine has been compared
with various drugs to ensure its efficacy in reducing
post-operative shivering.

According to research by Khan et al., a low-dose
Ketamine infusion during surgery lowers the
likelihood that patients may experience postoperative
shivering after receiving anaesthesia based on
Remifentanil.’®® They concluded that Ketamine has a
protective effect against remifentanil-induced NMDA
receptor antagonistic activity, caused the shaking

when under anaesthesia. Ketamine (0.5 mg/kg
intravenously) was found to be successful in
preventing shivering after spinal anaesthesia,

according to Goich et al.’ The shivering during spinal
anaesthesia in the Ketamine group was much less than
that in the other groups, according to a study done by
Samimi et al.20

In summary, the cumulative evidence
synthesized across the current literature strongly
aligns with and reinforces our own clinical findings.
Ultimately, this study wunderscores that the
prophylactic intravenous administration of low-dose
Ketamine (0.5 mg/kg) offers a significantly more
robust reduction in perioperative shivering when
compared to Tramadol (1 mg/kg) during spinal
anesthesia. The data of this trial show that Ketamine
not only provides superior thermoregulatory stability
but also presents a highly effective, predictable
prophylactic strategy. These insights ultimately
suggest that integrating low-dose Ketamine into
standard anesthetic protocols could substantially
enhance patient comfort and mitigate the

physiological stressors associated with post-spinal
shivering in the clinical setting.

LIMITATIONS OF STUDY

A key limitation of this study was that core
temperature was not monitored. For patients undergoing
lower abdominal procedures under spinal anaesthesia, we
recommend prophylactic low-dose intravenous Ketamine
until newer agents with improved safety profiles and fewer
adverse effects become available.

CONCLUSION

This study demonstrated that prophylactic Ketamine is
more effective than Tramadol in reducing postoperative
shivering among patients undergoing lower abdominal
surgery under spinal anaesthesia. Ketamine provided better
control of shivering, contributing to improved patient
comfort during the perioperative period. Therefore, low-
dose intravenous Ketamine may be considered a useful
prophylactic option for preventing shivering in such surgical
patients.
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