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ORIGINAL ARTICLE

General anesthesia is predictive for occurrence of postoperative pain

Anestesia geral é preditiva para a ocorréncia de dor pds-operatdria

Thaise Loyanne Felix Dias', Amanda Paula Mendonga Costa?, Celio Melo Anjos?, Joanlise Marco de Leon Andrade®*, Mani Indiana Funez®

ABSTRACT

BACKGROUND AND OBJECTIVES: Pain is one of the most
frequent complications in the post- anesthetic care unit. Kno-
wing the risk variables is one strategy for its prevention. The
objective of the present study was to identify the predictive va-
riables for pain in the post anesthetic care unit, regardless of its
intensity.

METHODS: This was an observational and cross-sectional stu-
dy with primary data with 98 adults submitted to elective sur-
gery. The pain was assessed using a numerical scale. The patients
were divided into two groups: the presence or absence of pain.
Also, pre, intra, and postoperative information were gathered.
Descriptive, comparative analysis between groups and logistic
regression were conducted.

RESULTS: Pain in the post anesthetic care unit was mentio-
ned by 34.7% of the sample, classified as severe by the majority
(61.8%). A significant statistical relationship was found between
the presence of pain, regardless of intensity, and two preoperative
variables, nine intraoperative variables, and four postoperative
variables, namely: female sex; general surgery specialty; supine
position; general anesthesia; greater use of intravenous opioids
and lower use of intrathecal morphine in the intraoperative pe-
riod; time in surgery greater than 120 minutes; and oxygen de-
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saturation in the postoperative period. The regression analysis
revealed that general anesthesia increased the probability of pain
in the post anesthetic care unit by 9.5 times.

CONCLUSION: General anesthesia was identified as predictive
of pain in the post-anesthetic care unit, indicating the profile of
patients at higher risk.

Keywords: Anesthesia, Elective surgical procedures, Perioperati-
ve nursing, Postoperative period, Care unit.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor é uma das complica-
¢oes mais frequentes em sala de recuperagio pds-anestésica e uma
estratégia para sua prevengdo ¢ o conhecimento de varidveis de
risco. O objetivo deste estudo foi identificar varidveis preditivas
de dor em sala de recuperagao pds-anestésica, independentemen-
te de sua intensidade.

METODOS: Estudo observacional e transversal com dados pri-
mdrios, com 98 pacientes adultos submetidos a cirurgia eletiva. A
dor foi avaliada utilizando a escala numérica. Os pacientes foram
divididos em dois grupos pela sua presenga ou auséncia de dor.
Além disso, foram coletadas informagoes pré, intra e pds-opera-
térias. Realizou-se andlise descritiva comparativa entre grupos e
regressao logistica.

RESULTADOS: A queixa de dor na sala de recuperagio pds-anes-
tésica foi feita por 34,7%, sendo classificada como intensa para a
maioria (61,8%). Houve relagdo estatistica significativa para sua
presenca, independente da intensidade, com duas varidveis pré-
-operatérias, nove varidveis intraoperatdrias e quatro varidveis pos-
-operatorias, a saber: sexo feminino; especialidade cirtrgica geral;
dectibito dorsal; anestesia geral; maior consumo de opioides por
via endovenosa e menor uso de morfina subaracnéidea no in-
traoperatério; tempo de cirurgia superior a 120 minutos e dessatu-
ragao de oxigénio no pds-operatério. A andlise de regressio revelou
que anestesia geral aumenta em 9,5 vezes as chances de ocorréncia
de dor em sala de recuperacio pds-anestésica.

CONCLUSAO: A anestesia geral foi identificada como preditiva
para a ocorréncia de dor em sala de recuperagio pds-anestésica,
evidenciando o perfil de pacientes com maior risco.

Descritores: Anestesia, Enfermagem perioperatéria, Perfodo pds-
-operatdrio, Procedimentos cirtirgicos eletivos, Sala de recuperagio.

INTRODUCTION

Complaint of pain is reported by 80% of patients in postopera-
tive period (PP), being more intense in the first hours after the
surgical procedure’”. The incidence of pain in post-anesthetic
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care unit (PACU) varies from 25.9 to 45.2%%5. This compli-
cation leads to physiological changes, increased morbidity and
mortality in the PP and prolongation of stay in PACU, influen-
cing the flow of the surgical center'**¢. Furthermore, the worse
quality of postoperative recovery impacts on patient safety and
satisfaction’. The presence of uncontrolled pain in PP is also con-
sidered predictive for its chronification, being one of the main
conditions of changes in activities of daily life after surgical pro-
cedures, leading to functional impairment, lower quality of life,
prolonged use of opioids and higher costs with health care"#1°.

It’s necessary to reduce the prevalence of postoperative pain
(POP), especially in countries where sub-treatment of pain is
present, with absence of institutional care protocols and re-
cords'"'2. One strategy is to identify patients at risk, since stu-
dies show the existence of factors related to POP in adules®!3P.
There are few studies that address pain in PACU. Most classify
pain as intense, associated or not to intervention with analge-
sic therapy®'¢-
postoperative variables that may influence the presence of this

, without considering a set of pre-, intra-, and

complication in PACU, either by frequency analysis or predicti-
ve variables identified by regression®.

Thus, the identification of predictors for pain in PACU, regar-
dless of intensity, can help in the assistance provided by the mul-
tidisciplinary team, not only during the stay of patients in this
unit, but in all perioperative planning.

The objective of this study was to identify the predictive variables
of pain in PACU, regardless of intensity, considering pre, intra,
and immediate postoperative characteristics.

METHODS

An observational, cross-sectional, prospective, and exploratory
survey was conducted in a PACU of a secondary level care hos-
pital of the Sistema Unico de Sazide (SUS) of the Distrito Federal.
The sample was nonprobabilistic, consisting of 98 patients se-
lected on a convenience basis, as it was operationally simpler to
include a more accessible group of the interest population. The
probabilistic sample would not be feasible due to the availability
of patients according to exclusion criteria and visiting hours.
Inclusion criteria were patients of both genders, aged 18 years or
older, submitted to elective surgery with general and/or regional
anesthesia and who remained in the PACU in the immediate PP
Those whose pain could not be assessed, who refused to participa-
te in the study, who died in the intraoperative period or who were
referred to a hospital unit other than the PACU were excluded.
To assess pain in PACU, the numerical scale was used, in which
zero is equivalent to the absence of pain and 10 to the maximum
intensity of pain already experienced by the patient, being clas-
sified as mild pain - score from 1 to 2; moderate pain - 3 to 7;
intense pain - 8 to 10%".

Moreover, socio-demographic, preoperative, intraoperative and
postoperative information were collected for the identification
of predictor variables of pain in PACU. Interviews were made
in preoperative visits to obtain preoperative and socio-demogra-
phic information, collection of intraoperative information and
the history of the patient’s health in electronic record and careful
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clinical evaluation in PACU for the identification of complica-
tions. The assessment of the patient vital signs and physical exa-
mination in the immediate PP was performed with the following
standardized and recommended instruments: the Ramsey seda-
tion scale and the Aldrete-Kroulik Index (IAK)>2223,

The project was approved by the Comité de Etica em Pesquisa
com Seres Humanos (CAAE 62615916.4.0000.0030) in the year
2017, and patients were included in the study after agreement
and signature of the Free and Informed Consent Term (FICT).

Statistical analysis

The data were analyzed in IBM SPSS Statistics 22.0 and R ver-
sion 3.6.1 programs**?. The categorized variables were expressed
in frequencies and percentages, while the continuous ones with
median and 1* and 3" quartiles. The variables normality was
evaluated with graphical analysis and Shapiro-Wilk test, from
which non-parametric tests were performed. For the compari-
son between the groups, the Chi-square, Fisher’s Exact and Li-
kelihood Ratio tests were used for categorized variables, and the
Mann-Whitney U test for continuous variables. Odds ratios for
the presence of pain in PACU, with corresponding p-values and
95% confidence intervals were obtained by logistic regression
analysis. The stepwise procedure was used for the selection of
variables in the logistic model. Values of p<0.05 were considered
statistically significant.

RESULTS

All 98 patients were divided into two groups: group P* with 34
patients who presented pain in PACU and group P- with 64,
who did not present pain in PACU. Intense pain was reported by
61.8% (n=21) of the patients, moderate pain by 29.4% (n=10)
and mild pain by 8.8% (n=3).

A comparison of the preoperative and intraoperative characte-
ristics (Table 1) demonstrated in the P* group: higher prevalen-
ce of females, lower hospitalization rate due to external causes,
higher prevalence of general surgical specialty, dorsal decubitus
position and use of general anesthesia, lower use of subarachnoid
morphine and benzodiazepines, greater use of muscle relaxants
adjuvant to anesthesia, less use of corticosteroids and greater use
of opioids, morphine and tramadol throughout the surgical pro-
cedure, greater median time of surgery, greater use of opioids
adjuvant to anesthesia (p=0.03), with only fentanyl being used.
The analysis of postoperative characteristics (Table 2) revealed
the following differences for patients in the P* group at the
time of admission in PACU: higher prevalence of score 2 in the
evaluation of muscle activity; lower prevalence of score 2 in the
evaluation of the level of consciousness, and lower prevalence of
the level of sedation equal to 2. As observed for the intraoperati-
ve, these data pointed to a relationship between the presence of
pain in PACU and general surgeries and anesthesia. Analysis of
the variables at the time of discharge from PACU did not point
to differences between the P*and P~ groups. This was expected,
considering that stability and anesthetic recovery criteria are met
for discharge, independently of the surgical specialty, anesthetic
type or complication presented.
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Table 1. Median [interquartile intervals] or percentages (absolute fre-
quencies) and p-values of the preoperative and intraoperative demo-
graphic and clinical characteristics of patients with and without pain
in the post-anesthetic care unit

Variables Pain
Yes No p-value*
(n=84e %) (n=64¢e %)
Gender
Female 70.6 (24) 45.3 (29) 0.0177
External causes 17.6 (6) 42.2 (27) 0.014t
Preoperative analgesia 17.6 (6) 10.9 (7) 0.364*
Surgical specialty
Orthopedic 26.5(9) 51.6 (33)
General 52.9 (18) 29.7 (19) 0.0397
Gynecological 20.6 (7) 18.8 (12)
Cardiovascular risk
Low 14.7 (5) 23.4 (15) 0.3077
Intermediate 85.3 (29) 76.6 (49)
Surgical position
Dorsal decubitus 91.2 (31) 71.9 (46) 0.043%
Lithotomy 8.8 (3) 17.2 (11)
Prone decubitus - 1.6 (1)
Sideways - 9.4 (6)
Anesthesia
Subarachnoid 35.3(12) 82.8 (53)
Block 8.8 (3) 6.3 (4) <0.0018
General 44.1 (15) 10.9 (7)
Combined 11.8 (4) -
Subarachnoid morphine 41.2 (14) 70.3 (45) 0.005%
Adjuvant to anesthesia
Opioids 87.9 (29) 75.0 (48) 0.1377
Benzodiazepines 45.5 (15) 74.2 (46) 0.005t
Muscle relaxers 42.4 (14) 11.3(7) <0.0017
Intraoperative control 82.4 (28) 79.7 (51) 0.7517
of pain
Corticosteroids 38.2 (13) 59.4 (38) 0.0461
Opioids 35.3 (12) 12.5 (8) 0.008f
Intraoperative 26.5 (9) 44.4 (28) 0.082f
complication
Time of surgery 120 [90-169] 90 [65-135]  0.020!

Significance level (p<0.05); 'Chi-square test; *Fisher’s Exact test; SLikelihood
Ratio Test; IMann Whitney U test.

The median time of stay in the PACU for the P* Group was 132
minutes with an interquartile interval of 95 to 170 minutes and
in the P~ group 129.5 and an interval of 98 to 178 minutes, with
no significant difference between the groups (p=0.934). Oxygen
desaturation was more prevalent in patients who reported posto-
perative pain (52.9 versus 29.7%, p=0.02).

Logistic regression analysis (Table 3) showed that general anes-
thesia increases 9.5 times the chances of the individuals presen-
ting pain in PACU in relation to subarachnoid anesthesia, while
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Table 2. Median [interquartile intervals] or percentages (absolute fre-
quencies) and p-values of the postoperative clinical characteristics of
patients with and without pain in the post-anesthetic care unit

Variables Admission Discharge
Pain Pain
Yes No p-value”  Yes No p-value’
(n=34) (n=64) (n=34) (n=64)
IAK 8[8-9] 8[8-9] 0.4477 9 9 0.754t
Score [9-10] [9-10]
Muscle activity
2 441 109 <0.001* 97.1 90.6 0.4168
(15) @) (33) (58)
1 55.9 89.1 29(1) 9.4 (6)
(19) (57)
Breathing
2 97.1 96.9 1.0008  100.0 98.4 1.0008
(33) (62) (34) (63)
1 29(1) 312 - 1.6 (1)
Circulation
2 55.9 40.6 0.179 41.2 40.6 0.651!
(19) (26) (14) (26)
1 441 56.3 58.8 57.8
(15) (36) (20) 37)
0 - 3.1(2) - 1.6 (1)
Consciousness
2 58.8 82.8 0.010+  100.0 100.0 19
(20) (53) (34) (64)
1 41.2 17.2 - -
(14) (11)
Oxygen saturation
2 67.6 82.8 0.087+* 941 84.4 0.2088
(23) (53) (32) (54)
1 32.4 17.2 592 15.6
(11) (11) (10)
Sedation  55.9 82.8 0.004* 97.1 100 0.3478

level=2  (19)  (53) 33  (64)

IAK = Aldrete-Kroulik Index. 'Significance level (p<0.05); fMann Whitney’s U test;
*Chi-square test; SFisher’s Exact test; ILikelihood Ratio test. " It was not possible
to perform statistical analysis because all patients had a level of consciousness
equal to 2.

Table 3. Logistic regression analysis for pain predictors in post-anes-
thetic care unit

Variables Estimate Standard error CR[CI 95%] p-valuet
Intercept* -1.5 0.3 0.2[0.1-0.4] <0.001
Plexus 1.2 0.8 3.3[0.6-17.0] 0.148
blockade

General 2.2 0.5 9.5[3.3-30.0] <0.001
anesthesia

CR = Chance Ratios; Cl = Confidence Interval. Chance ratios were adjusted to
dependent variables; Tsignificance level (p<0.05). *The subarachnoid anesthesia
group was the reference (Intercept).

plexus blockade had no significant association. The group that
received subarachnoid anesthesia was used as the reference group
because it was the most frequent and was considered a protective
factor for this sample. It was not possible to analyze the rela-
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tionship of the combined anesthesia with POP due to the low
number of patients in whom this anesthetic technique was used.
Other variables such as gender, age, use of analgesics in the preo-
perative, surgical specialty, time of surgery and opioids used in
the intraoperative were not presented as predictive factors for the

presence of pain in PACU.
DISCUSSION

In the present study, a significant association between gender and
pain was identified in the bivariate analysis, but it was not consi-
dered by regression as a predictive factor, which may have occur-
red due to the higher prevalence of women in the general surgical
specialty and consequently in the use of general anesthesia and,
thus, it’s an explanatory and not independent variable. There is
evidence that women present higher chances of intense pain and
need for analgesic intervention in PACU""¢, Such differences
are associated with hormonal factors, women’s lower skin thick-
ness, neurobiological variations, psychological and social varia-
tions™*
women and correlated with pain intensity?>. Moreover, the use
of preoperative benzodiazepines is higher in patients with intense

8, Higher rates of anxiety and depression are reported by

pain, which reflects the impact of preoperative anxiety'®.

Characteristics involved with the causes of hospitalization are
also related to the intensity of POP2 In the present study, it was
possible to observe that the hospitalization for external causes
was more prevalent in the group with no pain. It is important
to note that this variable was directly related to the orthopedic
surgical specialty in 100% of cases, and that there was no direct
association in the literature between external causes and pain in
PACU - probably due to regional anesthesia, which provides
greater comfort in relation to pain in the first postoperative hou-
1s — therefore, this variable was not part of the regression analysis.
The relationship of pain with the surgical specialty may vary.
Higher pain intensity in PACU is reported in patients under-
going general and gynecological surgery, but also after orthope-

diC Surgel.}117,19,2(),2‘).

For the present sample, the general surgical
specialty presented a significant relationship with occurrence of
pain in PACU. Differences were also found for surgical positio-
ning in dorsal decubitus. This relationship may have occurred as
a consequence of the surgical specialty and general anesthesia,
since the three variables are directly related. Differences in sam-
ples and study designs, in the adopted assistance protocols, in
the types of surgeries performed by the specialties may explain
such data. Hence the importance of each Institution to know
the data referring to the population attended in addition to the
data in the literature, subsidizing the establishment of assistance
protocols that meet local specificities.

General anesthesia was considered a predictive variable for pain
in PACU. Studies demonstrate its association with greater inten-
sity of pain and opioid consumption in the PACU when compa-
red to regional anesthesia®'®?**’. The relation between POP and
the anesthetic technique is more intense for general anesthesia
in the first two hours, period in which patients remain in the
PACU, but after six hours it is reversed for regional anesthesia,
generally with patients in the hospitalization units®*?, which
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is demonstrated in the present study by regional anesthesia as
a protective factor. However, after PACU this may not occur.
Such differences can occur due to pharmacokinetic differences,
especially in relation to the administration routes, but also to
pharmacodynamic differences of anesthetics and are related to
the results found in the present work. For example, general anes-
thetics can directly activate nociceptors, sensory neurons respon-
sible for the transmission of information of pain, by means of
TRPAI-type ion channels (Transient receptor potential cation
channel, subfamily A, member 1)%, which would explain the
higher frequency of pain in PACU for general anesthesia.

There was a higher frequency of subarachnoid morphine and
benzodiazepines adjuvant to anesthesia in patients in group
P, which is related to regional anesthesia, while for patients
in group P* there was a higher frequency of muscle relaxants
adjuvant to anesthesia, which facilitates tracheal intubation for
general anesthesia. These variables were not used in the regres-
sion analysis due to the direct relationship with the anesthetic
technique. Equally influenced by the anesthetic technique was
the relation between lower scores in the evaluation of muscle
activity at admission for patients in group P, which is due to
locoregional lower limb blocks. Lower score in the evaluation
of the consciousness level and lower prevalence of sedation level
equal to 2 at admission for patients in group P, also explained
by general anesthesia, since it results in higher sedation in up to
18 hours of PP in relation to regional anesthesia®.

The present study found a higher frequency of intraoperative ad-
ministration of opioids for patients with pain. This relationship
is described in literature and is related to greater consumption of
analgesics and pain after high doses of opioids in the operating
room (OR)'*!® and is more frequent after fentanyl administra-
tion*’. The mechanism seems to involve short-term tolerance due
to the use of high doses administered during surgery'®®. A recent
study suggested that intraoperatively administered opioids have
less efficiency in the descending mechanisms of pain inhibition
at the end of surgery®. Therefore, multimodal therapy is recom-
mended, since it reduces the risk of pain in the PP, which can
be observed in the present study for the group without pain that
presented higher frequency of use of corticosteroids associated
with intraoperative morphine via subarachnoid. Moreover, the
maintenance of opioid therapy in PACU is mainly recommen-
ded, continuing the therapy started in OR, considering the need
for adequate pain control during the stay of patients in the unit.
Association between pain and oxygen desaturation in the PACU
was observed, and this variable may have been influenced by in-
traoperative administration of opioids, as they were more frequent
in the P* group and cause depressant effects on the respiratory
system. Moreover, the general surgical specialty may be another
variable that contributed to such result, since abdominal cavity
procedures cause increased pain-induced reflex in the skeletal mus-
cle tension, which decreases lung compliance, possibly triggering
changes in ventilation-perfusion and resulting in oxygen desatura-
tion®. This complication in the PACU was also not considered for
regression analysis because it’s related to other variables.
According to the present study, the time of surgery had an im-
pact in the POP, which is due to greater awareness by longer
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handling time. This parameter has been related to the presence
of intense pain and greater need for opioids in PACU'>16.18:19-
The study presents a limitation of preoperative pain not being
evaluated in respect to its intensity and chronicity, having been
indirectly evaluated by means of pharmacological prescription.
Also, anxiety and depression in the preoperative period were not
evaluated using scales, while the history of comorbidities and
prescription of drugs were used for these conditions.

CONCLUSION

This study analyzed predictive and pain-related variables in PACU
considering a set of preoperative, intraoperative and postoperative
characteristics and the general anesthesia was the predictive factor
found while related factors where: female gender, general surgical
specialty, surgical positioning in dorsal decubitus, greater use of
intravenous opioids and lower use of subarachnoid morphine in
the intraoperative period, surgical time greater than 120 minutes
and oxygen desaturation in the postoperative period.

ACKNOWLEDGMENTS

To the team of the Surgical Center in which the research was de-
veloped and the patients that agreed to participate in the study.
To the Coordenagio de Aperfeicoamento de Pessoal de Nivel Supe-
rior — Brasil (CAPES) for the financial support.

REFERENCES

1. Gan TJ. Poorly controlled postoperative pain: prevalence, consequences, and preven-
tion. ] Pain Res. 2017;10(4):2287-98.

2. Bisgaard T, Klarskov B, Rosenberg J, Kehlet H. Characteristics and prediction of early
pain after laparoscopic cholecystectomy. Pain. 2001;90(3):261-9.

3. Cruz LFD, Felix MMS, Ferreira MBG, Pires PDS, Barichello E, Barbosa MH. In-
fluence of socio-demographic, clinical and surgical variables on the Aldrete-Kroulik
Scoring System. Rev Bras Enferm. 2018;71(6):3113-9.

4, Ganter MT, Blumenthal S, Diibendorfer S, Brunnschweiler S, Hofer T, Klaghofer R,
et al. The length of stay in the post-anaesthesia care unit correlates with pain intensity,
nausea and vomiting on arrival. Perioper Med (Lond). 2014;3(1):10.

5. Nunes FC, Matos SS, Mattia AL. Andlise das complicagoes em pacientes no periodo
de recuperagio anestésica. Rev SOBECC. 2014;19(3):129-35.

6. Rungwattanakit P, Sondtiruk T, Nimmannit A, Sirivanasandha B. Perioperative fac-
tors associated with severe pain in post-anesthesia care unit after thoracolumbar spine
surgery: a retrospective case-control study. Asian Spine J. 2019;13(3):441-9.

7. Moro ET, Silva MA, Couri MG, Issa DD, Barbieri JM. [Quality of recovery from
anesthesia in patients undergoing orthopedic surgery of the lower limbs]. Rev Bras
Anestesiol. 2016;66(6):642-50.

8. Schug SA, Bruce J. Risk stratification for the development of chronic postsurgical
pain. Pain Rep. 2017;2(6):¢627.

9. Kraychete DC, Sakata RK, Lannes Lde O, Bandeira ID, Sadatsune E]J. Postoperative
persistent chronic pain: what do we know about prevention, risk factors and treat-
ment. Rev Bras Anestesiol. 2016;66(5):505-12.

10.  Pinto PR, McIntyre T, Aratjo-Soares V, Almeida A, Costa P. Psychological factors
predict an unfavorable pain trajectory after hysterectomy: a prospective cohort study
on chronic postsurgical pain. Pain. 2018;159(5):956-67.

11.  Gaudard AMS, Saconato H. Controle da dor pés-operatéria de pacientes submeti-

12.

13.

14.

15.

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

30.

BrJP. Sdo Paulo, 2020 apr-jun;3(2):113-7

dos 2 cirurgia abdominal em dois hospitais ptiblicos de Brasilia. Com Ciénc Satide;
2012;23(4):341-52.

Oliveira RM, Leitio IM, Silva LM, Almeida PC, Oliveira SK, Pinheiro MB.
Postoperative pain and analgesia: analysis of medical charts records. Rev Dor.
2013;14(4):251-5.

Thomas T, Robinson C, Champion D, McKell M, Pell M. Prediction and assess-
ment of the severity of post-operative pain and of satisfaction with management. Pain.
1998;75(2-3):177-85.

Caumo W, Schmidt AP, Schneider CN, Bergmann J, Iwamoto CW, Adamatti LC, et
al. Preoperative predictors of moderate to intense acute postoperative pain in patients
undergoing abdominal surgery. Acta Anaesthesiol Scand. 2002;46(10):1265-71.
Joels CS, Mostafa G, Matthews BD, Kercher KW, Sing RE, Norton HJ, et al. Fac-
tors affecting intravenous analgesic requirements after colectomy. ] Am Coll Surg.
2003;197(5):780-5.

Aubrun F, Valade N, Coriat P, Riou B. Predictive factors of severe postoperative pain
in the postanesthesia care unit. Anesth Analg. 2008;106(5):1535-41.

Kalkman CJ, Visser K, Moen ], Bonsel GJ, Grobbee DE, Moons KG. Preoperative
prediction of severe postoperative pain. Pain. 2003;105(3):415-23.

Dahmani S, Dupont H, Mantz J, Desmonts JM, Keita H. Predictive factors of early
morphine requirements in the post-anaesthesia care unit (PACU). Br ] Anaesth.
2001;87(3):385-9.

Mei W, Seeling M, Franck M, Radtke F, Brantner B, Wernecke KD, et al. Indepen-
dent risk factors for postoperative pain in need of intervention early after awakening
from general anaesthesia. Eur J Pain. 2010;14(2):149.e1-7.

Cabedo N, Valero R, Alcén A, Gomar C. Prevalence and characterization of pos-
toperative pain in the post-anaesthesia care unit. Rev Esp Anestesiol Reanim.
2017;64(7):375-83. English, Spanish.

Jensen MP, Karoly P, Braver S. The measurement of clinical pain intensity: a compari-
son of six methods. Pain. 1986;27(1):117-26.

Ramsay MA, Savege TM, Simpson BR, Goodwin R. Controlled sedation with alpha-
xalone-aphadolone. Br Med J. 1974;2(5920):656-9.

Aldrete JA. The post-anesthesia recovery score revisited. ] Clin Anesth. 1995;7(1):89-91.
IBM SPSS Statistics for Windows. Version 22.0. Armonk, NY: IBM Corp. 2013 [ci-
ted 2019 Dec 02].

The R Project for Statistical Computing [internet]. Version 3.6.1. Missouri: R: A lan-
guage and environment for statistical computing; 2014 [cited 2019 Dec 02]. Available
from: http://www.r-project.org/.

Storesunda A, Krukhaug Y, Olsen MV, Rygh L], Nilsen RM, Norekval TM. Females
report higher postoperative pain scores than males after ankle surgery. Scand J Pain.
2016;12:85-93.

Willis-Gray MG, Husk KE, Brueseke TJ, Wu JM, Dieter AA. Predictors of opioid
administration in the acute postoperative period. Female Pelvic Med Reconstr Surg.
2019;25(5):347-50.

Keogh E, Herdenfeldt M. Gender, coping and the perception of pain. Pain.
2002;97(3):195-201.

Ekstein MP, Weinbroum AA. Immediate postoperative pain in orthopedic patients is
more intense and requires more analgesia than in post-laparotomy patients. Pain Med.
2011;12(2):308-13.

Massicotte L, Chalaoui KD, Beaulieu D, Roy JD, Bissonnette E Comparison of spinal
anesthesia with general anesthesia on morphine requirement after abdominal hysterec-
tomy. Acta Anaesthesiol Scand. 2009;53(5):641-7.

Harsten A, Kehlet H, Toksvig-Larsen S. Recovery after total intravenous general
anaesthesia or spinal anaesthesia for total knee arthroplasty: a randomized trial. Br J
Anaesth. 2013;111(3):391-9.

Naghibi K, Saryazdi H, Kashefi P, Rohani F. The comparison of spinal anesthesia with
general anesthesia on the postoperative pain scores and analgesic requirements after
elective lower abdominal surgery: a randomized, doubleblinded study. ] Res Med Sci.
2013;18(7):543-8.

Matta JA, Cornett PM, Miyares RL, Abe K, Sahibzada N, Ahern GP. General anesthe-
tics activate a nociceptive ion channel to enhance pain and inflammation. Proc Natl
Acad Sci USA. 2008;105(25):8784-9.

Melo ARC, Soares GCM, Martins FJA, Villas Boas WW. Avaliagio da dor pds-opera-
téria em pacientes submetidos 4 histerectomia abdominal em um hospital de ensino.
Rev Med Minas Gerais. 2016;26(Suppl 1):54-9.

Mc Mahon SB, Koltzenburg M, Tracey M, Turk DC. Wall and Melzack s Textbook of
Pain. 6™ ed. Edinburgh: Elsevier; 2014.

Suzan E, Pud D, Eisenberg E. A crucial administration timing separates between
beneficial and counterproductive effects of opioids on postoperative pain. Pain.

2018;159(8):1438-40.

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

117



