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Review Article
Propofol combined with remifentanil relieves
pain after transabdominal hysterectomy
and reduces its effects on heart rate
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Abstract: Objective: This study aimed to explore the effects of propofol combined with remifentanil during
transabdominal hysterectomy (TAH). Methods: Altogether 110 patients with hysteromyoma who underwent TAH at
The People’s Hospital of Huaiyin from July 2017 to December 2018 were enrolled. Among them, 53 cases in Group
A were treated with fentanyl combined with propofol, while other 57 cases in Group B were treated with remifentanil
combined with propofol during operation. Their surgical conditions, hemodynamics, pain, and cognitive state were
observed. Enzyme-linked immunosorbent assay (ELISA) was used to observe inflammatory cytokine levels and adverse reactions at different time periods. Results: Compared with those in Group A, patients in Group B had shorter
consciousness recovery time and awake time (P<0.05), and better hemodynamics (P<0.05). After treatment, the
pain score and the cognitive state in Group B were better than those in Group A (P<0.05). Compared with those in
Group A, patients in Group B had lower inflammatory cytokine levels (P<0.05), and lower total incidence of adverse
reactions (P<0.05). Conclusion: Propofol combined with remifentanil is safe and effective during TAH.
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Introduction
As a common benign uterine smooth muscle
tumor composed of monoclonal smooth muscle cells of myometrium [1, 2], hysteromyoma
has adverse effects on patient fertility and
causes other diseases [3]. With an incidence of
70-80% [4], the disease may indirectly affect
patients’ quality of life although it is usually
asymptomatic [5]. At present, hysterectomy is
an effective method for the treatment of hysteromyoma [6], and the uterus can be reserved
according to the patients’ own opinions [7].
Transabdominal hysterectomy (TAH), one of the
operative methods, is carried out in the abdomen, and usually causes patients to suffer
obvious pain [8], which has a negative effect on
their recovery. Although many clinical attempts
have been made to relieve postoperative pain,
there is no universal method to control it.
Propofol is an intravenous hypnotic agent used
to induce and maintain sedation and general
anesthesia [9, 10], interacting with γ-aminobutyric acid A receptor in the central nervous sys-

tem [11]. This drug is widely used in clinical
practice due to its good anesthetic effect, but it
often reversibly leads to loss of consciousness
[12]. Additionally, it may result in some potential and well-known side effects [13]. Remifentanil, which is a short-acting μ receptor opioid
agonist [14], is characterized by the predictable
and rapid counteraction of non-specific esterase in blood and other tissues to the side
effects through its metabolism [15]. A related
report has shown that remifentanil combined
with intravenous or volatile hypnotics is generally effective in reducing hemodynamics, intraoperative autonomic and somatic responses,
and postoperative parameter recovery [16].
Therefore, the role of propofol combined with
remifentanil during TAH was explored in this
study.
Materials and methods
General information
A total of 110 patients with hysteromyoma in
the People’s Hospital of Huaiyin from July 2017
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to December 2018 were enrolled. Among them,
53 patients in Group A were treated with fentanyl combined with propofol during operation,
with an average age of 38.59±4.69 years and
an average weight of 58.42±6.24 kg. Other 57
cases in Group B were treated with remifentanil
combined with propofol, with an average age of
39.68±4.53 years and an average weight of
57.14±5.79 kg.
Inclusion and exclusion criteria
Inclusion criteria were as follows: patients who
were diagnosed with hysteromyoma had complete data. In this study that was approved by
the Medical Ethics Committee of The people’s
Hospital of Huaiyin, all patients and their families were informed and signed the informed
consent form.
Exclusion criteria were as follows: patients with
mental disorders; patients with major blood
diseases; patients allergic to drugs used in this
study; patients with severe hepatic and renal
insufficiency.
Methods
All patients fasted before the operation. The
radial artery was punctured and the venous
access was established before anesthesia.
Patients in Group A were slowly and intravenously infused with fentanyl (Yichang Humanwell Pharmaceutical Co., Ltd., SFDA approval
number: H42022076) with a dose of 1 μg/kg,
while those in Group B were intravenously
infused with remifentanil (Yichang Humanwell
Pharmaceutical Co., Ltd., SFDA approval number: H20030197) with a dose of 0.5 μg/kg.
Two minutes later, the patients in both groups
were slowly and intravenously infused with propofol (Jiangsu Enhua Pharmaceutical Group
Co., Ltd., SFDA approval number: H20123138)
with a dose of 1 mg/kg. After being under anesthesia, the patients were pumped with propofol
at 6 mg/kg·h for anesthesia until the operation
was finished.
Outcome measures
(1) The heart rate (HR) and the mean arterial
pressure (MAP) before anesthesia (T0), at 30
min after anesthesia (T1), and after operation
(T2) were observed in the two groups. (2) The
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Visual Analogue Scale (VAS) [17] was used to
compare the pain scores between the two
groups after treatment, with a score ranging
from 0 to 10 points. The score was positively
correlated with pain degree. (3) The Mini-Mental State Examination (MMSE) [18] was used to
evaluate the cognitive function of patients
before and after operation, with a full score of
30 points. The score was positively correlated
with cognitive function. (4) Venous blood (5 mL)
was drawn from patients in the two groups
before, during, and after the operation. After
allowed to stand for 20 min, the blood was centrifuged in a centrifuge (10×g at 4°C for 15 min,
Beijing BMH Instruments Co., Ltd.) to separate
serum, which was quickly frozen in liquid nitrogen and then stored at -80°C for later use. The
levels of interleukin-6 (IL-6) and tumor necrosis
factor-α (TNF-α) were detected by enzymelinked immunosorbent assay (ELISA) (Suzhou
ELSBIO Biotechnology Co., Ltd.) according to
the instructions.
Statistical methods
SPSS 21.0 (SPSS, Inc., Chicago, IL, USA) was
used for statistical analysis. Measurement
data were
_ expressed by mean ± standard deviation ( x ± sd), and its comparison between
groups was analyzed by t test. Count data were
expressed by n (%), and its comparison between
groups was analyzed by chi-square test, and
the comparison between multiple groups was
analyzed by F test. P<0.05 indicated a statistically significant difference.
Results
Comparison of general information
There was no difference between Groups A and
B in general information such as self-condition
and basic symptoms (P<0.05) (Table 1).
Comparison of surgical conditions
The operative time in Group A and Group B was
respectively 95.24±8.48 min and 96.13±9.32
min, without significant difference between the
two groups (P>0.05). The postoperative consciousness recovery time in Group A
(13.44±2.41 min) was significantly longer than
that in Group B (9.58±1.39 min) (P<0.05). The
postoperative awake time in Group A
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Table 1. General information ( x ± sd) [n (%)]
Group A
Group B
t/χ2 value
(n=53)
(n=57)
Age (Years)
38.59±4.69 39.68±4.53 1.240
Body weight (kg)
58.42±6.24 57.14±5.79
1.116
Place of residence
0.273
Countryside
24 (45.28) 23 (40.35)
City
29 (54.72) 34 (59.65)
Educational history
0.441
Below senior high school 17 (32.08) 15 (26.32)
Above senior high school 36 (67.92) 42 (73.68)
Nationality
1.183
Han
46 (86.79) 45 (78.94)
Ethnic minorities
7 (13.21)
12 (21.05)
Economic level
1.368
Poor
13 (24.53)
9 (15.79)
Well-to-do
24 (45.28) 30 (52.63)
Rich
16 (30.19) 18 (31.58)
History of drinking
0.251
Yes
22 (41.51) 21 (36.84)
No
31 (58.49) 36 (63.16)
History of smoking
0.507
Yes
24 (45.28) 22 (38.60)
No
29 (54.72) 35 (61.40)
Obesity
0.796
Yes
30 (56.60) 37 (64.91)
No
23 (43.40) 20 (35.09)
Symptoms
1.523
Hemorrhage
17 (32.08) 15 (26.32)
Symptom of oppression
15 (28.30) 18 (31.58)
Pain
9 (16.98)
14 (24.56)
Abortion
12 (22.64) 10 (17.54)
Categories

(19.54±3.58 min) was significantly longer than
that in Group B (12.39±1.37 min) (P<0.05).
This indicates that propofol combined with
remifentanil can restore the patients’ postoperative awareness faster. See Figure 1.
Changes in hemodynamic indices
HR in Group A was 70.14±9.54 times/min
at T0, 87.54±10.38 times/min at T1, and
103.48±11.24 times/min at T2. HR in Group B
was 71.37±9.67 times/min at T0, 75.33±10.34
times/min at T1, and 77.23±10.32 times/min
at T2. There was no difference in HR between
Groups A and B at T0 (P>0.05). From T1 to T2,
HR in Group B was significantly lower than that
in Group A (P<0.05). See Figure 2. MAP in

5552

P value
0.217
0.266
0.601

0.506

0.276

0.504

0.616

0.477

0.372

0.677

Group A was 91.38±9.32
mmHg at T0, 109.54±10.22
mmHg at T1, and 118.27±
10.34 mmHg at T2. MAP in
Group B was 92.42±10.13
mmHg at T0, 95.34±10.43
mmHg at T1, and 97.48±
10.65 mmHg at T2. There
was no difference in MAP
between Groups A and B at
T0 (P>0.05). From T1 to T2,
MAP in Group B was significantly lower than that in
Group A (P<0.05). This indicates that propofol combined with remifentanil has a
slighter effect on the patients’ hemodynamics. See
Figure 3.
Comparison of pain score
After treatment, VAS score in
Group A (4.59±2.42 points) was significantly higher than that in Group B
(2.68±1.34 points) (P<0.05),
indicating that the patient
pain in Group A after treatment was relatively mild. See
Figure 4.
Comparison of cognitive
state

MMSE scores in Group A
before and after treatment
were 28.33±1.43 points and
22.18±1.89 points, respectively. The scores
in Group B before and after treatment were
28.58±1.47 points and 26.58±1.38 points,
respectively. After treatment, the cognitive
state of patients in the two groups obviously
recovered (P<0.05). Before treatment, there
was no difference in the cognitive state
between the two groups (P>0.05). After treatment, the cognitive state in Group B was better
than that in Group A (P<0.05). This indicates
that propofol combined with remifentanil can
reduce the patients’ cognitive dysfunction. See
Figure 5.
Comparison of inflammatory cytokines
IL-6 levels in Groups A and B before operation
were 49.38±4.58 ng/L and 50.24±4.35 ng/L,
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Figure 3. Changes in MAP at different time periods.
There was no difference in MAP between Groups A
and B at T0 (P>0.05). From T1 to T2, MAP in Group B
was significantly lower than that in Group A (P<0.05).
Note: *indicates P<0.05 when compared with that
in Group A.
Figure 1. Comparison of surgical conditions. There
was no significant difference in operative time between Groups A and B (P>0.05). The postoperative
consciousness recovery time in Group B was significantly shorter than that in Group A. The postoperative awake time in Group B was significantly shorter
than that in Group A. Note: *indicates P<0.05 when
compared with that in Group A.

Figure 4. Comparison of postoperative pain score.
VAS score in Group B was significantly lower than
that in Group A after treatment (P<0.05). Note: *indicates P<0.05 when compared with that in Group A.

Figure 2. Changes in HR at different time periods.
There was no difference in HR between Groups A
and B at T0 (P>0.05). From T1 to T2, HR in Group B
was significantly lower than that in Group A (P<0.05).
Note: *indicates P<0.05 when compared with that
in Group A.

respectively. The levels during operation were
118.32±9.42 ng/L and 83.27±6.36 ng/L,
respectively. The levels after operation were
94.43±8.38 ng/L and 72.55±5.28 ng/L, respectively. TNF-α levels before operation were
21.46±3.27 ng/L and 22.14±3.26 ng/L, respectively. The levels during operation were
58.22±5.24 ng/L and 46.43±4.37 ng/L,
respectively. The levels after operation were
47.54±4.25 ng/L and 34.27±3.58 ng/L, respectively. There were no differences in IL-6
and TNF-α levels before operation between the
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Figure 5. Comparison of cognitive state before and
after treatment. After treatment, the cognitive state
of patients in the two groups obviously recovered
(P<0.05). Before treatment, there was no difference in the cognitive state between the two groups
(P>0.05). After treatment, the cognitive state in
Group B was better than that in Group A (P<0.05).
Note: *indicates P<0.05 when compared with that in
the same group before treatment. #indicates P<0.05
when compared with that in Group A.
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Figure 6. Comparison of IL-6 levels at different time
periods. There was no difference in serum IL-6 level
before operation between Groups A and B (P>0.05),
but the levels in Group B during and after operation were significantly lower than those in Group A
(P<0.05). Note: a indicates P<0.05 when compared
with that in the same group before operation; b indicates P<0.05 when compared with that in the same
group during operation; c indicates P<0.05 when
compared with that in Group A.

Figure 7. Comparison of TNF-α levels at different
time periods. There was no difference in serum
TNF-α level before operation between Groups A and
B (P>0.05), but the levels in Group B during and after operation were significantly lower than those in
Group A (P<0.05). Note: a indicates P<0.05 when
compared with that in the same group before operation; b indicates P<0.05 when compared with that in
the same group during operation; c indicates P<0.05
when compared with that in Group A.

two groups (P>0.05), but the levels in Group B
during and after operation were significantly
lower than those in Group A (P<0.05). This indicates that propofol combined with remifentanil
can reduce the incidence of inflammation
greater. See Figures 6 and 7.

combined with local anesthesia and airway
nerve block, which may help to reduce reflex
responses and promote “awake” fibrotic intubation [20]. This may also be the reason why
the consciousness recovery time and awake
time in Group B were shorter than those in
Group A. There is a study showing that the target-controlled infusion of the combined drugs
has hypnotic and analgesic effects, and can
quickly recover and therefore enable early evaluation of postoperative neurological function
[21]. HR is a non-stationary signal, whose
changes may include indicators of current diseases or warnings about impending heart disease [22]. The detection of blood pressure also
guides the treatment [23]. Therefore, it is
essential to detect the hemodynamics of patients during operation, which is also convenient to adjust the medication for them. In this
study, the hemodynamics in Group B was better than that in Group A after operation, which
shows that propofol combined with remifentanil has few effects on hemodynamics. According to a related report, remifentanil can
better control hemodynamics and significantly
reduce the incidence of tachycardia and hypertension compared with fentanyl [24].

Comparison of adverse reactions
The total incidence of adverse reactions in
Group A (28.30%) was significantly higher than
that in Group B (10.53%) (P<0.05). This indicates that propofol combined with remifentanil
causes fewer adverse reactions. See Table 2.
Discussion
Propofol is currently proven to cause cognitive
dysfunction in adults [19]. Therefore, in this
study, the cognitive state of patients was
observed at different time periods. The results
showed that the cognitive state in Group B was
better than that in Group A after treatment,
suggesting that propofol combined with remifentanil causes less nerve injury. The reason
for this result may also be that remifentanil
has sedative and analgesic effects during the
placement of local anesthesia block, and is
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Table 2. Comparison of adverse reactions [n (%)]
Adverse reactions
Lethargy
Dizzy
Fever
Rash
Diarrhea
Nausea
Vomiting
Limb weakness
Total incidence

Group A (n=53)
2 (3.77)
3 (5.66)
1 (1.89)
2 (3.77)
3 (5.66)
1 (1.89)
1 (1.89)
2 (3.77)
15 (28.30)

Group B (n=57)
2 (3.51)
1 (1.75)
1 (1.75)
1 (1.75)
0 (0.00)
0 (0.00)
0 (0.00)
1 (1.75)
6 (10.53)

Trauma caused by surgery may cause inflammatory responses aiming to limit further injury.
In addition, a study has shown that the concentrations of relevant cytokines will increase within half an hour after injury [25]. As a pro-inflammatory cytokine [26], IL-6 widely affects cells
of the immune and non-immune systems, and
usually shows hormone-like characteristics
that affect steady-state processes [27]. TNF-α
is a pleiotropic cytokine with many functions
such as maintaining homeostasis and inducing
inflammation [28], playing an important role in
normal and pathophysiological processes [29].
A study has shown that the surgical trauma of
patients undergoing TAH may induce stress
responses and inflammatory responses harmful to rehabilitation, which is manifested by
increasing blood pressure, HR, and blood glucose, as well as the release of inflammatory
cytokines such as IL-6 and TNF-α [30]. Therefore, changes in related inflammatory cytokines were observed in this study, and the
results showed that IL-6 and TNF-α levels in
Group B were significantly lower than those in
Group A. This reveals that propofol combined
with remifentanil is more effective in inhibiting
inflammatory cytokines. Moreover, we observed
the adverse reactions in the two groups, and
the results showed that the adverse reactions
in Group B were fewer than those in Group A.
Accordingly, it is suspected that the more effective inhibitory effect of the combination reduces the side effects. A similar study has shown
that the controlled infusion of the two drugs for
moderate sedation is feasible, safe, and highly
satisfactory [31].
There are still deficiencies in this study. For
example, we didn’t treat the drugs separately or
compare them with different administration
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X
5.618
2

P
0.017

methods. Therefore, we will
continue to update the research in the future.
In summary, propofol combined with remifentanil is safe
and effective during TAH.
Disclosure of conflict of
interest
None.

Address correspondence to: Wei
Zhou, Department of Anesthesiology, The People’s Hospital of Huaiyin, No.589,
Jingsi Road, Jinan, Shandong Province, China.
E-mail: yunjiezha97@163.com

References
[1]
[2]
[3]

[4]

[5]

[6]
[7]

[8]

[9]

Zepiridis LI, Grimbizis GF and Tarlatzis BC. Infertility and uterine fibroids. Best Pract Res Clin
Obstet Gynaecol 2016; 34: 66-73.
Ikhena DE and Bulun SE. Literature review on
the role of uterine fibroids in endometrial function. Reprod Sci 2018; 25: 635-643.
Stewart EA, Cookson CL, Gandolfo RA and
Schulze-Rath R. Epidemiology of uterine fibroids: a systematic review. BJOG 2017; 124:
1501-1512.
Katz TA, Yang Q, Trevino LS, Walker CL and AlHendy A. Endocrine-disrupting chemicals and
uterine fibroids. Fertil Steril 2016; 106: 967977.
Wise LA and Laughlin-Tommaso SK. Epidemiology of uterine fibroids: from menarche to
menopause. Clin Obstet Gynecol 2016; 59:
2-24.
Stewart EA. Clinical practice. Uterine fibroids.
N Engl J Med 2015; 372: 1646-1655.
Laughlin-Tommaso SK, Lu D, Thomas L, Diamond M, Wallace K, Wegienka G, Vines A, Anchan R, Wang T, Maxwell GL, Jacoby V, Marsh
EE, Spies JB, Nicholson W, Stewart EA and Myers E. Short-term quality of life after myomectomy for uterine fibroids from the Compare-UF
fibroid registry. Am J Obstet Gynecol 2019;
222: 345.e1-345.e22.
Casey MJ, Garcia-Padial J, Johnson C, Osborne
NG, Sotolongo J and Watson P. A critical analysis of laparoscopic assisted vaginal hysterectomies compared with vaginal hysterectomies
unassisted by laparoscopy and transabdominal hysterectomies. J Gynecol Surg 1994; 10:
7-14.
Sahinovic MM, Struys M and Absalom AR. Clinical pharmacokinetics and pharmacodynamics

Int J Clin Exp Med 2020;13(8):5550-5556

Propofol combined with remifentanil relieving postoperative pain

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]

of propofol. Clin Pharmacokinet 2018; 57:
1539-1558.
Bensel BM, Guzik-Lendrum S, Masucci EM,
Woll KA, Eckenhoff RG and Gilbert SP. Common general anesthetic propofol impairs kinesin processivity. Proc Natl Acad Sci U S A 2017;
114: E4281-E4287.
Chidambaran V, Costandi A and D’Mello A. Propofol: a review of its role in pediatric anesthesia and sedation. CNS Drugs 2015; 29: 543563.
Chennu S, O’Connor S, Adapa R, Menon DK
and Bekinschtein TA. Brain connectivity dissociates responsiveness from drug exposure during propofol-induced transitions of consciousness. PLoS Comput Biol 2016; 12: e1004669.
Krajcova A, Waldauf P, Andel M and Duska F.
Propofol infusion syndrome: a structured review of experimental studies and 153 published case reports. Crit Care 2015; 19: 398.
Egan TD. Remifentanil pharmacokinetics and
pharmacodynamics. A preliminary appraisal.
Clin Pharmacokinet 1995; 29: 80-94.
Möllhoff T, Herregods L, Moerman A, Blake D,
MacAdams C, Demeyere R, Kirnö K and Dybvik
T and Shaikh S; Remifentanil Study Group.
Comparative efficacy and safety of remifentanil and fentanyl in ‘fast track’ coronary artery
bypass graft surgery: a randomized, doubleblind study. Br J Anaesth 2001; 87: 718-726.
Scott LJ and Perry CM. Remifentanil: a review
of its use during the induction and maintenance of general anaesthesia. Drugs 2005;
65: 1793-1823.
Pointer JS. A novel visual analogue scale (VAS)
device: an instrument based on the VAS designed to quantify the subjective visual experience. Ophthalmic Physiol Opt 2004; 24: 181185.
Perneczky R, Wagenpfeil S, Komossa K, Grimmer T, Diehl J and Kurz A. Mapping scores onto
stages: mini-mental state examination and
clinical dementia rating. Am J Geriatr Psychiatry 2006; 14: 139-144.
Huang J, Jing S, Chen X, Bao X, Du Z, Li H, Yang
T and Fan X. Propofol administration during
early postnatal life suppresses hippocampal
neurogenesis. Mol Neurobiol 2016; 53: 10311044.
Beers R and Camporesi E. Remifentanil update: clinical science and utility. CNS Drugs
2004; 18: 1085-1104.

5556

[21] Conti A, Iacopino DG, Fodale V, Micalizzi S,
Penna O and Santamaria LB. Cerebral haemodynamic changes during propofol-remifentanil
or sevoflurane anaesthesia: transcranial Doppler study under bispectral index monitoring.
Br J Anaesth 2006; 97: 333-339.
[22] Rajendra Acharya U, Paul Joseph K, Kannathal
N, Lim CM and Suri JS. Heart rate variability: a
review. Med Biol Eng Comput 2006; 44: 10311051.
[23] Pickering TG, Shimbo D and Haas D. Ambulatory blood-pressure monitoring. N Engl J Med
2006; 354: 2368-2374.
[24] De Castro V, Godet G, Mencia G, Raux M and
Coriat P. Target-controlled infusion for remifentanil in vascular patients improves hemodynamics and decreases remifentanil requirement. Anesth Analg 2003; 96: 33-38, table of
contents.
[25] Manson J, Thiemermann C and Brohi K. Trauma alarmins as activators of damage-induced
inflammation. Br J Surg 2012; 99 Suppl 1: 1220.
[26] Steensberg A, Fischer CP, Keller C, Moller K
and Pedersen BK. IL-6 enhances plasma IL1ra, IL-10, and cortisol in humans. Am J Physiol
Endocrinol Metab 2003; 285: E433-437.
[27] Hunter CA and Jones SA. IL-6 as a keystone cytokine in health and disease. Nat Immunol
2015; 16: 448-457.
[28] Kemanetzoglou E and Andreadou E. CNS Demyelination with TNF-alpha Blockers. Curr
Neurol Neurosci Rep 2017; 17: 36.
[29] Udommethaporn S, Tencomnao T, McGowan
EM and Boonyaratanakornkit V. Assessment of
Anti-TNF-alpha activities in keratinocytes expressing inducible TNF-alpha: a novel tool for
anti-TNF-alpha drug screening. PLoS One
2016; 11: e0159151.
[30] Chen JQ, Wu Z, Wen LY, Miao JZ, Hu YM and
Xue R. Preoperative and postoperative analgesic techniques in the treatment of patients undergoing transabdominal hysterectomy: a preliminary randomized trial. BMC Anesthesiol
2015; 15: 70.
[31] d’Hooghe JN, Eberl S, Annema JT and Bonta PI.
Propofol and remifentanil sedation for bronchial thermoplasty: a prospective cohort trial.
Respiration 2017; 93: 58-64.

Int J Clin Exp Med 2020;13(8):5550-5556

