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y:\:5s3n:7:Ye4 @ The concept of preemptive analgesia, albeit long-standing, has reemerged. Consequently, recent
research has focused on testing a variety of drugs preoperatively to prevent the occurrence of

postoperative pain, a major factor of morbidity. Amitriptyline is a tricyclic antidepressant used to treat chronic pain. Because
amitriptyline acts on pain transmission pathways, it could theoretically be used as an agent for the prevention of postoperative
pain. This study evaluated the effectiveness of amitriptyline in preventing pain in patients submitted to hysterectomy, the most
commonly performed gynecological surgery. A randomized, double-blind clinical trial was conducted with 145 patients, 72 of
these receiving amitriptyline and 73 placebo. All patients were evaluated at 6, 12, 24 and 48 hours after surgery using a visual
analog scale (VAS) for pain and algometry to determine the pressure-pain threshold. Statistical analysis was conducted using
the chi-square test of association, Student's t-test, and the Mann-Whitney test, with Fisher's exact test being used whenever
appropriate. No statistically significant difference was found between the two groups with respect to pain at any of the time
points evaluated, leading to the conclusion that at a dose of 25 mg, amitriptyline is ineffective in preventing postoperative pain

in patients submitted to abdominal hysterectomy.

INTRODUCTION

Hysterectomy is the second most commonly performed
surgery in women in the United States. The procedure
assumes particular importance due to the fact that over
600,000 hysterectomies are performed each year in that
country for benign conditions alone (Doll, Dusetzina &
Robinson, 2016). Total abdominal hysterectomy - one of the
modalities of the procedure - is linked with relevant
postoperative pain (Azari, Santoso & Osborne, 2013),
however, in a considerable percentage of cases the
management of postoperative pain fails to be dealt with
optimally (Kuusniemi & Péyhid, 2014).

Preemptive analgesia consists of the administration of
analgesic medication even before surgical incision (Rosero &
Joshi, 2016). The objective of this antinociceptive therapy is to
attenuate - or, ideally, prevent - the postoperative increase in
pain (Kelly, Ahmad & Brull, 2001). Many drugs have been
tested as preemptive analgesics such as magnesium sulfate
(Omar, 2018), ketorolac and meperidine (Khezri, Mosallaei,
Ebtehaj & Mohammandi, 2018), gabapentin (Ajori, Nazari &
Mazloomfard, 2012) (Alayed, Alghanaim, Tan & Tulandi,
2014) (Mao, Wu & Ding, 2016) (Peng, Li, Qu, Wu, 2017),
pregabalin (Martinez, Pichard & Fletcher, 2017) (Sebastian,
Talikoti, Nelamangala & Krishnamurthy, 2016), non-steroidal
anti-inflammatory drugs (Costa et al., 2015) and tramadol
(Farziet al., 2016) have been tested as preemptive analgesics,
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but only gabapentin has been tested specifically as
premedication for postoperative pain in patients undergoing
hysterectomy. A 2014 systematic review concluded that it was
effective for this purpose (Alayed et al., 2014).

The tricyclic antidepressant amitriptyline has been used off-
label for the treatment of chronic pain. Amitriptyline increases
the synaptic serotonin and/or norepinephrine levels in the
central nervous system by inhibiting specific uptake pumps on
the presynaptic neuronal membrane (UpToDate, 2018), and
has already been tested as an adjunct to opioids for the
treatment of postoperative pain in patients submitted to
orthopedic surgery (Kerrick, Fine, Lipman & Love, 1993).

The objective of the present study was to evaluate the
effectiveness of amitriptyline for preemptive analgesia in
women submitted to total abdominal hysterectomy.

METHODS

A randomized, double-blind, placebo-controlled clinical trial
was conducted with two groups of women undergoing
abdominal hysterectomy to compare the use of preemptive
analgesia with amitriptyline 25 mg versus placebo. The study
was conducted at the Pedro I Municipal Hospital of the
Campina Grande Municipal Health Department between
June 2015 and October 2018 following approval from the
internal review board of the Paraiba School of Medical
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Sciences under reference CAAE 43741515.9.0000.5178. The
study was registered at ClinicalTrials.gov under identifier
NCTO03587025. All the patients were duly informed with respect
to the study objectives and were only admitted after they had
signed an informed consent form.

Sample size was calculated using OpenEpi, version 2.3.1
(Atlanta, GA, USA). Estimates were based on a previous
clinical trial comparing gabapentin and placebo (Ajori et al.,
2012), which found a mean visual analog scale (VAS) pain
score of 0.2 + 0.8 (standard deviation [SD]) for the gabapentin
group and 0.9 + 1.3 for the placebo group. For a power of 95%
and a significance level of 5%, 124 patients, distributed in two
groups of 62 women each, would be required. To compensate
for any losses or exclusions following randomization, this
number was increased by 20%, leading to an estimate of 150
women, 75 in each group. All the women referred to this
hospital for a total abdominal hysterectomy from June 2015
onwards were invited to participate in the study and were
selected in a consecutive, non-probabilistic sampling
procedure.

The inclusion criteria consisted of patients of 18 to 60 years of
age who had been referred to the hospital for an abdominal
hysterectomy due to benign conditions such as uterine
fibroids or hemorrhage. Patients with abnormal Pap smears,
uterine prolapse, a history of intolerance to opioids or
narcotics, women for whom amitriptyline was contraindicated
(due to conditions such as glaucoma, heart disease, etc.),
alcoholics and drug addicts, women who had used
analgesics in the 24-hour period immediately preceding
hospitalization, those unable to give their informed consent
and those for whom spinal anesthesia was not the proposed
type of anesthesia were excluded from the study.

A list of random numbers was previously prepared by a
statistician not otherwise involved in the study, using Random
Allocation software, version 2.0 (Isfahan, Iran). Seventy-five
patients were to be assigned to each study group, the
amitriptyline and the placebo arm, respectively.

Both the amitriptyline 25 mg tablets and the placebo were
similar in appearance (size, shape, weight and color).
Adequate allocation concealment kept both investigators and
patients blinded, with the tablets being arranged in boxes
numbered from 1 to 150 for each consecutively randomized
patient by a pharmacist not otherwise involved in this study.
Tablets were administered orally with water, between 6 and 12
hours priorto the surgical procedure by a blinded nurse.

Previously trained assistants evaluated the patients
postoperatively by applying the VAS for pain, measuring the
pressure-pain threshold by algometry, and evaluating
satisfaction using the Faces Pain Scale - Revised (FPS-R).

The independent variable consisted of the use of amitriptyline
25 mg by the oral route, administered 6-12 hours prior to total
abdominal hysterectomy to prevent or reduce the intensity of
acute postoperative pain. The dependent variables included
primary and secondary endpoints. The primary endpoints
were pain scores according to the VAS and pressure
algometry at 6, 12, 24 and 48 hours after surgery. The
secondary endpoints consisted of the degree of patient
satisfaction according to the FPS-R, surgery duration, and the
frequency of intraoperative and postoperative complications
and adverse events.

The statistical analysis was conducted using Epi-Info, version
7.1.3 (Atlanta, GA, USA). The groups were initially identified
as A or B, with the randomization list only being opened after
the results had been obtained and the tables prepared.
Therefore, it was only known which group had received

amitriptyline and which had received placebo at the end of the
analysis.

The chi-square test of association and Fisher's exact test were
used to compare the categorical variables, as appropriate.
Student's t-test was used to compare the means of the
continuous numerical variables when distribution was
normal, while the Mann Whitney test was used for the
numerical variables when distribution was not normal and for
the ordinal variables. Significance was set at 5% for all the
stages of the analysis and all the p-values adopted were two-
tailed.

RESULTS

Of 159 screened patients, 150 were randomized, with 145
remaining in the study and five being excluded due to surgery
cancellation after the study medication had already been
administered. The patients ranged in age from 33 to 60 years,
with no significant difference between the two groups
(p=0.59). The principal indication for surgery was uterine
fibroids, corresponding to around 82% of all indications in
both groups (p=0.97). All the other baseline characteristics
were similar in both groups, as shown in Table 1.

Table 1 Baseline characteristics of the participants
according to study group.

Characteristic Amitriptyline| Placebo | p-value
Age (years)

Range 36 - 56 33-60 | 0.59*
Median/IQR 44 (41.5-48) |43 (40-48)

Skin color (n, %)

White 23 (31.9) 20(27.4) | 0.55t
Brown/black 49 (68.1) 53 (72.6)

Body mass index

Range 17.1-44.6 |20.2-46.8] 0.85%
Mean + SD 29.0 = 6.0 [29.2 = 5.7

Parity

Nulliparous 15 (20.8) 17 (23.9) | 0.66F
Parity > 1 57 (79.2) 54 (76.1)
Median/IQR 2 (1-3) 2 (1-3) 0.76*
Schooling (years of

formal education)

Range 0-21 0-16 0.62*
Median/IQR 7 (5-9) 6 (5-10)
Indication for

hysterectomy (n, %)

Uterine fibroids 59 (81.9) 60(82.2) | 0.97t
Adenomyosis 6 (8.3) 1(1.4) 0.06§
Endometriosis 0 3(4.1) 0.24§
Others 6 (8.3) 9(12.3) | 0.43t
Comorbidities (n, %)

Arterial hypertension 30 (41.7) 35 (48.0) | 0.45%
Diabetes mellitus 6 (8.3) 9(12.3) | 0.43%

IQR: interquatrtile range.
* Mann-Whitney's test

t Association Chi-Square
} Student'st Test

§ Fischer's Exact Test

Postoperative pain, measured by pressure algometry six
hours following surgery, showed a mean of 11.9 + 4.1 Newton
(N) for the amitriptyline group and 12.0 + 4.7 N for the placebo
group (p=0.92). At twelve hours after surgery, the mean was
11.6 = 3.6 N and 10.9 + 3.6 N, respectively (p=0.33). At 24
hours following surgery, the means recorded were 10.1 = 3.4
and 10.2 = 2.8 N (p=0.79) and, finally, at 48 hours following
hysterectomy, the values recorded were 9.2 + 3.4 and 9.5 + 4.4
N, respectively (p=0.69) (Table 2).
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The VAS pain scale showed similar results, with a median of 0
for both groups at 6 hours after surgery (p=0.82), amedian of 1
for the amitriptyline group and 2 for the placebo group at 12
hours (p=33), a median of 1 for both groups after 24 hours
(p=0.92) and 1 again for both groups at 48 hours following
hysterectomy (p=0.98) (Table 2).

Table 2 Evaluation of acute postoperative pain according to
study group.

Time point |Amitriptyline| Placebo |p-value
6 hours

Pain as evaluated by algometry

Range 3.5-23.5 |2.5-26.8

Mean + SD 11.9 = 4.1 |12.0 =4.7| 0.92*
Pain as evaluated by the VAS pain score

Range 0-10 0-9
Median/IQR 0(0-3) 0(0-2) | 0.82F
12hours

Pain as evaluated by algometry

Range 5.2-226 |3.7-19.8| 0.33*
Mean += SD 11.6 £ 3.6 [10.9 = 3.6

Pain as evaluated by the VAS pain score

Range 0-9 0-10 0.33%
Median/IQR 1 (0-3) 2 (0-4)

24 hours

Pain as evaluated by algometry

Range 45-233 |4.7-183| 0.79*
Mean + SD 10.1 £3.4 [10.2+28

Pain as evaluated by the VAS pain score

Range 0-9 0-10 0.92%
Median/IQR 1 (0-3) 1 (0-4)

48 hours

Pain as evaluated by algometry

Range 3.6-20.2 |3.1-23.1| 0.69*
Mean + SD 9.2+34 |95+44

Pain as evaluated by the VAS pain score

Range 0-8 0-10 0.98%
Median/IQR 1 (0-2) 1 (0-2)

SD: standard deviation; IQR: interquartile range. * Student's t-
test; EMann-Whitney test.

Satisfaction, as analyzed using the FPS-R, was similar in both
groups, with a median of 2 in both groups at all the time points
evaluated. The most common adverse event reported at six
hours following surgery was dry mouth, with 8 patients in the
amitriptyline group (11.1%) and 11 in the placebo group
(15.1%) reporting this side effect (p=0.48). At 6 hours following
surgery, other types of side effect were recorded in 13
individuals in the amitriptyline group (18.1%) and 9 in the
placebo group (12.3%) (p=0.33). At 12 hours following
surgery, vomiting was more common in the placebo group (9
cases; 12.3%) compared to the amitriptyline group (2 cases;
2.8%) (p=0.03). There was no need for rescue analgesia in any
ofthe cases evaluated in the present study.

DISCUSSION

Amitriptyline 25 mg proved ineffective as preemptive
analgesia in women submitted to total abdominal
hysterectomy, with extremely similar results in both the
intervention and placebo groups for pain (as evaluated
according to the VAS pain score and by algometry) and for
satisfaction (evaluated using the FPS-R).

The present findings differ from another study in which
gabapentin was found to be effective in preventing
postoperative pain in patients submitted to hysterectomy
(Alayed et al., 2014). Nonetheless, these findings are similar to

results described in a systematic review that evaluated the
effectiveness of pregabalin for the prevention of chronic
postoperative pain in various types of surgery, including
thoracic, abdominal and orthopedic surgery, among others
(Martinez et al., 2017). Likewise, in another study that tested
amitriptyline as an adjunct to opioids for the treatment of pain
in patients submitted to orthopedic surgery, no difference was
found between the group using amitriptyline and an opioid
and the group using the opioid alone (Kerrick et al, 1993).

On the other hand, if the effectiveness of amitriptyline could
not be confirmed, the similarity in the side effects observed in
the two groups evaluated here highlights the safety of its use,
which may encourage other studies to be conducted with the
drug at other dose levels and/or at different intervals of
administration.

The many strongpoints associated with this study include the
fact that it was a randomized, double-blind, placebo-
controlled clinical trial with an adequate sample size and
data quality assurance. Nevertheless, some limitations
include the choice of the dose of amitriptyline, which was
based on the usual daily dose for the treatment of chronic pain
without a pilot study having been conducted to determine the
ideal dose. Also, a considerable number of the patients were
significantly overweight or obese and the low dose of
amitriptyline administered here may have been insufficient. In
addition, since patients receive an analgesic (dipyrone), a
non-steroidal anti-inflammatory drug (tenoxicam) and a weak
opioid (tramadol), postoperative pain tends to be rare and
limited, hampering the perception of different degrees of
postoperative pain.

A search of the PubMed, Scopus and Embase databases
using the key words "amitriptyline”, “analgesia” and
"postoperative” pain revealed few studies, with the majority
being considerably old and dealing with phantom pain and
neuropathies. This highlights the potential for further
investigation into this drug, bearing in mind the rationale
represented by its mechanism of action at the synapse.

CONCLUSIONS

Amitriptyline at a dose of 25 mg was not found to be effective
for the prevention of postoperative pain in patients submitted
to abdominal hysterectomy, with results being similar to those
found with placebo in the population evaluated here.

The field of preemptive analgesia for abdominal surgery,
particularly gynecological procedures, remains a vast
territory to be explored, and new drugs, doses and routes of
administration should be tested to achieve advances in the
effective prevention of postoperative pain, since the problem
persists and little research has been conducted on the subject
in recent decades. Further randomized clinical trials will
surely shed more light on this subject and will contribute to an
increase in the strategies available for the treatment and
prevention of postoperative pain.

REFERENCES

[1] Doll, K. M., Dusetzina, S. B., & Robinson, W. (2016). Trends in Inpatient and
Outpatient Hysterectomy and Oophorectomy Rates Among Commercially
Insured Women in the United States, 2000-2014. JAMA surgery, 151(9),
876-877. https://doi.org/10.1001 jamasurg.2016.0804

[21 Azaril., Santoso]. T., Osbome S. E. (2013). Optimal pain management in total
abdominal hysterectomy. Obstet Gynecol Surv., 68 (3), 215-227.
doi:10.1097/OGX.0b013e31827£5119

[3] KuusniemiK., & Péyhi¢ R (2016). Present-day challenges and future solutions
in postoperative pain management: results from PainForum 2014. ] Pain Res,
9,25-36.doi:10.2147/JPR.S592502

[4] Rosero E.B., & Joshi G.P (2014). Preemptive, preventive, multimodal
analgesia: what do they really mean?. Plast Reconstr Surg, 134 (4 Suppl 2),
855-93S. doi:10.1097/PRS.0000000000000671

[S] Kelly D. J., Ahmad M., & Brull S. J. (2001). Preemptive analgesia I:
physiological pathways and pharmacological modalities. Can ] Anaesth, 48
(10),1000-1010. doi:10.1007/BF03016591

[6] Omar H. (2018). Magnesium Sulfate as a Preemptive Adjuvant to
Levobupivacaine for Postoperative Analgesia in Lower Abdominal and Pelvic

4 = GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME - 9, ISSUE - 8, August - 2020 * PRINT ISSN No. 2277 - 8160 * DOI : 10.36106/gjra

[71

[8]

[9]

[101

[11]

[12]

[13]

[14]

[15]

[16]

[171

Surgeries under Epidural Anesthesia(Randomized Controlled Trial).
Anesthesia, essays and researches, 12(1), 256-261. https:// doi. org/
10.4103/aer.AER_194_17

Khezri, M. B., Mosallaei, M. A., Ebtehaj, M., & Mohammadi, N. (2018).
Comparison of preemptive effect of intravenous ketorolac versus meperidine
on postoperative shivering and pain in patients undergoing cesarean section
under spinal anesthesia: A prospective, randomized, double-blind study.
Caspian journal of internal medicine, 9(2), 151-157. hitps:// doi. org/10.
22088/cjim.9.2.151

AjoriL., Nazari L., Mazloomfard M. M., & Amiri Z. (2012). Effects of gabapentin
on postoperative pain, nausea and vomiting after abdominal hysterectomy: a
double blind randomized clinical trial. Arch Gynecol Obstet, 285 (3), 677-682.
doi:10.1007/s00404-011-2023-6

Alayed N., Alghanaim N., Tan X., & Tulandi T. (2014). Preemptive use of
gabapentin in abdominal hysterectomy: a systematic review and meta-
analysis. Obstet Gynecol, 123 (6), 1221-1229. doi:10. 1097/ AOG.
0000000000000289

Mao Y., Wu L., & Ding W. (2016). The efficacy of preoperative administration of
gabapentin/pregabalin in improving pain after total hip arthroplasty: a meta-
analysis. BMC Musculoskelet Disord, 17 (1), 373. doi:10.1186/s12891-016-
1231-4

Peng C.,LiC., QuJ., & WuD. (2017). Gabapentin can decrease acute pain and
morphine consumption in spinal surgery patients: a meta-analysis of
randomized controlled trials. Medicine, 96 (15), e6463. doi:
10.1097/MD.0000000000006463

Martinez V., Pichard X., & Fletcher D. (2017). Perioperative pregabalin
administration does not prevent chronic postoperative pain: systematic
review with a meta-analysis of randomized trials. Pain, 158 (5), 775-783.
doi:10.1097/j.pain.0000000000000838

Sebastian, B., Talikoti, A. T., Nelamangala, K., & Krishnamurthy, D. (2016).
Effect of Oral Pregabalin as Preemptive Analgesic in Patients Undergoing
Lower Limb Orthopedic Surgeries under Spinal Anaesthesia. Journal of
clinical and diagnostic research, 10 (7), UC01-UCA4. https:// doi. org/10. 7860/
JCDR /2016/18854.8081

Costa, E W, Esses, D. E, de Barros Silva, P G., Carvalho, E S., S4, C. D.,
Albuquerque, A. E, Bezerra, T. P, Ribeiro, T. R., S& Roriz Fonteles, C., & Soares,
E. C. (2015). Does the Preemptive Use of Oral Nonsteroidal Anti-inflammatory
Drugs Reduce Postoperative Pain in Surgical Removal of Third Molars? A
Meta-analysis of Randomized Clinical Trials. Anesthesia progress, 62(2),
57-63. https://doi.org/10.2344/0003-3006-62.2.57

Farzi, F, Naderi Nabi, B., Mirmansouri, A., Fakoor, F, Atrkar Roshan, Z.,
Biazar, G., & Zarei, T. (2016). Postoperative Pain After Abdominal
Hysterectomy: A Randomized, Double-Blind, Controlled Trial Comparing the
Effects of Tramadol and Gabapentin as Premedication. Anesthesiology and
pain medicine, 6 (1), e32360. https://doi.org/10.5812/aapm.32360

UPTODATE. Amitriptyline: Drug information. UPTODATE 2019. Available
from: https://bit.ly/2XCoFzB.

Kerrick, J. M., Fine, P G., Lipman, A. G., & Love, G. (1993). Low-dose
amitriptyline as an adjunct to opioids for postoperative orthopedic pain: a
placebo-controlled trial. Pain, 52(3), 325-330. https://doi.org/10.1016/0304-
3959(93)90166-m

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 5




