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Abstract: Background: It is important for patients to receive effective postoperative analgesia that exerts few side
effects. In this study, a double-blinded and randomized study was performed to investigate the effectiveness of
sufentanil, tramadol, and dezocine for postoperative pain management after thyroid surgery. Methods: A total of 90
ASA |-l patients undergoing thyroid surgery were randomly separated into three equal groups, which were intrave-
nously administered 0.2 ug.kg? sufentanil (S group), 2 mg.kg* tramadol (T group), or 0.1 mg.kg* dezocine (D group).
Visual analog scale (VAS), overall pain performance scores (OPPS), Bruggemann comfort scale (BCS), Observer’s
assessment of alertness/sedation (OAA/S), and Ramsay sedation scale (RSS) were assessed after extubation. The
time of palinesthesia, the time of extubation, and side effects were recorded. Results: The VAS scores were lower
in the S group than in the D group at 5 min after extubation and were lower in the S group than in the T group at 30
min after extubation. The extubation time in the S group was longer than in the D group. The BCS, OPPS, OAA/S, and
RSS scores were no difference between the three groups. The hemodynamic parameters remained no intergroup
differences. No differences on consciousness recovery and other side effects were observed between the three
groups. Conclusions: The administration of sufentanil induced more effective analgesia than tramadol and dezocine
for postoperative pain management after thyroidectomy. Sufentanil transiently depressed respiratory and delayed
the extubation compared with dezocine.
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Introduction

The aim of postoperative pain management is
to reduce pain, advance the quality of resump-
tion, and improve recovery to the normal activi-
ties of daily life [1]. Pain is still common com-
plaint after thyroid surgery though it is not
severe in this stage. Opioids are effective drugs
for postoperative acute pain management that
provide superior analgesia [2-4]. Sufentanil
was shown to control cardiovascular changes
induced by pain or anxiety during the early post-
operative stage via efficacious analgesia after
neurosurgery [5]. However, an overdose of suf-
entanil typically causes respiratory depression
[6]. Tramadol may cause earlier awakening,
more rapid recovery, and equivalent pain relief
compared with morphine after abdominal hys-
terectomy [7]. Nonetheless, side effects of

nausea and vomiting were observed in patients
who received tramadol [8]. Dezocine, an kind
of opioid agonist/antagonist agent, required
fewer doses to achieve patient satisfaction and
was more efficacious than morphine for the
rapid relief of acute pain [4]. Less sedation and
gastrointestinal adverse effects were observed
in patients receiving dezocine [9]. Due to their
ceiling effect on respiratory depression and
lower dependence liability, the opioid agonist/
antagonist agents are the good choices for
analgesia.

Sufentanil, tramadol, and dezocine are com-
monly used to provide effective pain relief after
general anesthesia [5, 6, 10]. No previous stud-
ies compared the effects of sufentanil, trama-
dol, and dezocine used for postoperative anal-
gesia after thyroid surgery. In this report, a
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Table 1. Overall pain performance scores

Scores 0 1

2 3

Facial grimace No humor, serious, flat

Activity Lying quietly, normal position, Uneasy, restless, tense
moving easily

Verbal descriptor  No pain Mild pain

Emotion Content, relaxed Slightly uneasy

Furrowed brow, pursed
lips, holding breath

Wrinkled nose, raised upper lips, Eyes closed, moaning, crying

rapid breathing

Squirming, shifting back and forth  Arched, rigid or jerking

Moderate pain Severe pain

Fidgety and anxious Difficult to console or comfort

Table 2. Demographic data and anesthetic consumption in the

three groups

using 2 ug.kg* fentanyl, 0.05
mg.kg? midazolam, 1-2 mg.kg*

propofol, and 0.6 mg.kg?!

Sufentanil Tramadol Dezocine P value .

Age (v) 50.3t81 475t9.2 479+79  0.32 rocuronium. A laryngeal mask

was inserted after 2 min of
Sex (F/M) 25/5 28/2 0.49 rocuronium administration. The
ASA status (I/11) 26/4 24/6 0.65 entire course of anesthesia was
Body weight (kg) 67.1+9.2* 62.8410.0 60.8+9.1 0.02 maintained using 4-8 mgkgihl
Operation time (min) 104.7+20.9 98.9+16.7 98.7+21.8 0.58 propofol and remifentanil 5-12
Propofol (mg) 7304221 688+196 666+170  0.61 pg.kgt.h, which sustained the
Remifentanil (ug) 1,310+445 1,200+509 1,130+310 0.40 changing of BP and HR within

*Significant difference compared with the tramadol and the dezocine groups.

double-blinded and randomized study was per-
formed to compare the analgesic effects, the
recovery of cognitive function, and the side
effects of these three drugs at the preferred
dosage used for postoperative analgesia in
patients undergoing thyroidectomy.

Materials and methods

This study was approved by the ethics commit-
tee of the Third Affiliated Hospital, Harbin
Medical University, and was registered in the
Chinese Clinical Trial Registry (Registration #:
ChiCTR-TRC-13004194). Informed consent
was obtained from the patients before the
study. Ninety adult patients (18-70 years, ASA
physical status | and Il) scheduled for thyroid
surgery were enrolled in this study. The exclu-
sion criteria included known severe neurologi-
cal, cardiovascular, hepatic, or renal dysfunc-
tion, pregnancy, a long history of using opioids,
and contraindications for opioids (a history of
hypersensitivity, bronchial asthma, or myasthe-
nia gravis). Patients without exclusion criteria
during the pre-anesthetic evaluation were ran-
domly assigned to three groups (n = 30 each)
using a randomization table, sufentanil (S)
group, tramadol (T) group, and dezocine (D)
group.

The method of anesthesia was standardized
for three groups. The patients were induced
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20% of the initial levels. The anal-
gesics of three groups used in
this study were prepared in a 20
ml syringe and were encoded to maintain the
double-blinded nature of the study. When sur-
geons sutured the platysma muscle during the
course of the operation, 0.2 pg.kg* sufentanil
(S group), 2 mg.kg* tramadol (T group), or 0.1
mg.kg* dezocine (D group) was administered
intravenously for postoperative pain control
depending on different groups. According to
reports, 0.2 ug.kg? sufentanil [11, 12], 2 mg.
kg' tramadol [13, 14], and 0.1 mg.kg' dezo-
cine [10, 15] were the optimal dosages of each
drug for postoperative analgesia considering
analgesia, side effects, and the overall satis-
faction index. Anesthetic infusion was termi-
nated when skin suturing was initiated.

The examiner for data collection was blinded to
group assignment. BP and HR of the patients
were recorded at baseline (T1), the time of
postoperative analgesics administration (T2),
the time of termination of anesthetic infusion
(T3), extubation (T4), and 5 (T5), 30 (T6), and
60 (T7) min after extubation. The respiration
rate (RR) was recorded at T1, T4, T5, T6, and T7.
The time of palinesthesia (from the discontinu-
ation of propofol and remifentanil infusion to
the patients opening their eyes), the time of
extubation (from the discontinuation of propo-
fol and remifentanil infusion to TV > 300 ml and
RR > 10 breaths.min®), and the time of submit-
ting orders (from the discontinuation of propo-
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Figure 1. SBP, DBP, HR, and RR of the three groups at different time points. No intergroup differences were found
at any time point. T1 = prior to anesthesia; T2 = administration of the study drugs; T3 = end of anesthesia; T4, T5,

T6,and T7 =0, 5, 30, and 60 min after extubation, respectively.
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Figure 2. The time of extubation, palinesthesia, and submitting orders in the
three groups. "Represents the highest value; *Represents an outlier; *Signifi-
cant difference compared with the dezocine group.

the tongue and shaking hands
by patients) were recorded.

The analgesic effects and the
frequency of side effects dur-
ing the first hour of the post-
anesthesia period were evalu-
ated. Visual analog scale
(VAS, O = no pain, 10 = the
most excruciating pain) [16]
and overall pain performance
scores (OPPS, showed in
Table 1, O = no pain, 3 =
severe pain) were assessed
for pain management at T5,
T6, and T7. Bruggemann com-
fort scale (BCS, O = persistent
pain, 4 = no pain at coughing)
[17] were evaluated at T4, T5,
T6, and T7. Observer’'s asse-
ssment of alertness/sedation
(OAA/S, 0 = does not respond
to mild prodding and shaking,

fol and remifentanil infusion to the successful 5 = responds readily to name spoken in normal
performance of the commands of sticking out tones) [18] and Ramsay sedation scale (RSS, 1
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Figure 3. VAS scores at 5, 30, and 60 min after extubation in the three
groups. *Significant difference compared with the sufentanil group.

= anxious and agitated or restless, 6 = no
response) [19] were assessed for conscious-
ness and sedation at T4, T5, T6, and T7. If the
patient indicated a VAS score > 4, 1/3 of the
initial dose of the analgesic was administered
(IV) to obtain a VAS score < 4. If the VAS score
remained = 4 ten minute later, the same dose
was administered. The frequencies of addition-
al study drugs were recorded. Side effects,
including nausea, vomiting, headache, dizzi-
ness, respiratory depression (RR < 10 breaths.
min™), and itching, were recorded at T5, T6, and
T7. If vomiting occurred, 8 mg of ondansetron
was administered.

Statistical analysis

Statistical analysis was performed using the
SAS program. The data were presented as
either the means + SD or numbers. The ASA
physical status and sex were analyzed using
Fisher’s exact test. The general characteristics
of the patients and the times of extubation, pal-
inesthesia, submitting orders, and the frequen-
cies of using each postoperative analgesic drug
were analyzed using a Kruskal-Wallis H test. A
Chi-square test was used to detect differences
of side effects. The VAS, BCS, OPPS, OAA/S,
and RSS scores and the hemodynamic and
respiratory parameters were analyzed via
ANOVA followed by the Bonferroni’s test. P val-
ues < 0.05 were considered significantly
different.
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Results
[ ]Sufentanil
N
Brzz'giﬁ]c: There were no differences in

age, ASA status, and sex
between the three groups
(Table 2). The doses of propo-
fol and remifentanil during
general anesthesia were no
difference between the three
groups. The body weight of
the patients in the S group
was larger than that in groups
T and D (P < 0.05). BP, HR,
and RR were no intergroup
differences throughout the
observation period (Figure 1).

The extubation time was
7054323 s, 571+200 s, and
4924124 s in groups S, T, and
D, respectively (Figure 2). The
extubation time in the S group
was longer than in the group
D (P < 0.05). The times of palinesthesia and
submitting orders were no difference between
the three groups. The VAS scores of the S group
were lower than the D group at TS5 and were
lower than the T group at T6 (P < 0.05, Figure
3). The VAS score were no differences at T7
between the three groups. RSS, OAA/S, OPPS,
and BCS scores were no difference between
the three groups at any time point (Figure 4).
The frequency of additional analgesic adminis-
tration in the S group was less than in the T
group (Table 3). No significant differences in
the side effects of the study analgesics were
observed between the three groups (Table 4).

Discussion

It is generally recognized that postoperative
pain is inefficiently treated by physicians and
nurses. The major cause of this attitude by the
medical staff is their fear of the side effects of
the narcotic analgesics, especially of respirato-
ry depression and addiction liability. The selec-
tion of postoperative analgesics should bal-
ance enhancing postoperative analgesia,
reducing side effects, delaying the time of extu-
bation, and prolonging the stay at PACU. From
our results, the administration of sufentanil
induced more effective analgesia than tramad-
ol and dezocine for postoperative pain manage-
ment after thyroidectomy. Sufentanil transient-
ly depressed respiratory and delayed the
extubation compared with dezocine. Sufentanil

Int J Clin Exp Med 2016;9(3):6038-6045
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Figure 4. BCS, OPPS, OAA/S, and RSS scores at 0, 5, 30, and 60 min after extubation in the three groups. No inter-
group differences were found at any time point. “Represents the highest value; *Represents an outlier.

Table 3. The frequency of additional analgesic admin-
istration in the three groups

monly administrated for postoperative
pain management [10-15]. Increased car-

diocirculatory stability and superior intra-

operative and postoperative analgesia

Sufentanil* Tramadol Dezocine

n (%) n (%) n (%)
No additional doses 23 (76.7) 15(50.0) 15 (50.0)
One additional dose 5 (16.7) 4 (13.3) 8 (26.7)
Two additional doses 2 (6.6) 11 (36.7) 7 (23.3)

was achieved by treating patients with 0.2
ug.kgt sufentanil rather than remifentanil
or fentanyl [11, 12]. A treatment dose of

*Significant difference compared with the tramadol group (P =
0.043).

did not prolong the time of palinesthesia and
submitting orders compared with tramadol and
dezocine. No differences on nausea, vomiting,
headache, dizziness, and itching were observed
between the three groups.

The optimal dosages of the analgesics used in
this study, 0.2 pg.kg?* sufentanil, 2 mg.kg* tra-
madol, and 0.1 mg.kg?! dezocine, were chosen
according to previous reports which were com-

6042

50 mg tramadol has been shown to satisfy

the requirements for moderate postopera-

tive pain control, whereas a larger dose

was needed for the control of severe pain
[13]. The intraoperative administration of 2
mg.kg! tramadol has been shown to exert the
same postoperative analgesic effects as mor-
phine while resulting in earlier recovery and
less sedation [14]. In a different study, patients
treated with 5 mg or 15 mg of dezocine exhib-
ited similar analgesic effects, but less sedation
was observed in the 5 mg dezocine group com-
pared with the 15 mg dezocine group [10].
Considering the side effects and overall satis-

IntJ Clin Exp Med 2016;9(3):6038-6045
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Table 4. Side effects in the three groups

indicated there was no difference

on the influence of consciousness

Sufentanil Tramadol Dezocine value recovery between sufentanil, tram
n (%) n (%) n (%) adol, and dezocine at the dosage of

Nausea 2 (6.7) 6 (20.0) 2 (6.7) 0.17 this study.

Vomiting 0 (0) 2(6.7) 2.7 035

Headache and dizziness 8 (26.7) 11(36.3) 12 (40.2) 0.53 Nausea and vomiting were the most
Respiratory depression ~ 1(3.3)  0(0)  1(3.3) 0.60 common postoperative side effects
Total 11(36.7) 19(63.0) 17 (569) 0.0 2andmay be critical factors in post-
operative rehabilitation [22]. As
reported by Ewalenko et al. [23],
faction index, 0.1 mg.kg! dezocine has thyroidectomy is associated with a high rate of

been shown to be the optimal dosage for post-
operative analgesia in elderly patients [15].

In this study, the VAS scores in the sufentanil
group were lower than in the dezocine group at
5 min after extubation and were lower than in
the tramadol group at 30 min after extubation.
Meanwhile, the frequency of additional admin-
istration of tramadol was more than that of suf-
entanil during the study period. Sufentanil
treatment resulted in greater control of postop-
erative pain than tramadol or dezocine. Pain
and intension induce an increase in sympatho-
adrenergic activity leading to cardiac ischemia
[20]. The control of postoperative pain is impor-
tant, especially for patients who are at risk of
cardiac diseases [21]. Sufentanil significantly
decreased MAP and HR upon extubation and 5
minutes after extubation compared with trama-
dol in patients undergoing major abdominal
surgery [6]. Sufentanil administration was
shown to result in less agitation at the end of
surgery and to induce greater hemodynamic
stability than tramadol during neurosurgery [5].
In this study, BP and HR increased a little bit
but not remarkable when extubation compared
with baseline. BP and HR were no difference
between the three groups. The possible reason
may be that post thyroidectomy caused moder-
ate pain leading to less sympatho-adrenergic
agitation than the major operation caused
severe pain.

The extubation time of the sufentanil group was
longer than the dezocine group. It was reported
an overdose causing respiratory depression
may be more likely in patients receiving sufent-
anil than in those receiving tramadol [6]. These
indicated that sufentanil exerted more influ-
ence on respiration than tramadol and dezo-
cine. The times of palinesthesia and submitting
orders, OAA/S, and RSS scores were no differ-
ence between the three groups in this study. It
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postoperative nausea and vomiting. In our
study, no difference on nausea and vomiting
were observed between the three groups. In
agreement with Cafiero et al. [5, 6], no signifi-
cant differences in the side effects were
observed between sufentanil analgesia and
tramadol analgesia after neurosurgery and
abdominal surgery. In contrast, according to
the study by Vercauteren et al. [8], more fail-
ures and more significant side effects, such as
nausea and vomiting, were found in using of
tramadol for patient-controlled extradural anal-
gesia compared with sufentanil after cesarean
section. The influence of sufentanil, tramadol,
or dezocine analgesia on nausea and vomiting
may depend on the dosages and the different
kinds of surgery.

Regarding the limitations of our study, analge-
sic effects and side effects were evaluated dur-
ing the first hour of the postoperative period.
No data were acquired to evaluate the extend-
ed effects of these three analgesics. Further-
more, only the optimal dosage of each analge-
sic was investigated according to reports but
no different dosages of each drug evaluated in
this study.

In conclusion, the administration of sufentanil
induced more effective analgesia than tramad-
ol and dezocine for postoperative pain manage-
ment after thyroidectomy. Sufentanil transient-
ly depressed respiratory and delayed the
extubation compared with dezocine. No differ-
ences on consciousness recovery and other
side effects were observed between the three
groups.

Acknowledgements
We thank Liping Wang, MD, PhD, Zhenhai Guo,

MD, Yang Xu, MD, and the staff of PACU for their
assistance. This study was supported by Nature

IntJ Clin Exp Med 2016;9(3):6038-6045



Comparison of analgesia effects after thyroidectomy

Science Foundation, Department of Science
and Technology, Heilongjiang, China (Grant #:
LC2012C40).

Disclosure of conflicts of interest

None.

Address correspondence to: Dr. Fei Han, Depart-
ment of Anesthesiology, The Third Affiliated Hos-
pital, Harbin Medical University, Harbin 150081,
Heilongjiang, China. E-mail: fh.feih@yahoo.com

References

(1]

(3]

(4]

(6]

(8]

White PF and Kehlet H. Postoperative pain
management and patient outcome: time to re-
turn to work! Anesth Analg 2007; 104: 487-
489.

Clark NJ, Meuleman T, Liu WS, Zwanikken P,
Pace NL and Stanley TH. Comparison of sufen-
tanil-N20 and fentanyl-N20 in patients without
cardiac disease undergoing general surgery.
Anesthesiology 1987; 66: 130-135.
Dejonckheere M, Desjeux L, Deneu S and
Ewalenko P. Intravenous tramadol compared
to propacetamol for postoperative analgesia
following thyroidectomy. Acta Anaesthesiol
Belg 2001; 52: 29-33.

Cohen RI, Edwards WT, Kezer EA, Ferrari DA,
Liland AE and Smith ER. Serial intravenous
doses of dezocine, morphine, and nalbuphine
in the management of postoperative pain for
outpatients. Anesth Analg 1993; 77: 533-539.
Cafiero T, Burrelli R, Latina P and Mastronardi
P. Analgesic transition after remifentanil-based
anesthesia in neurosurgery. A comparison of
sufentanil and tramadol. Minerva Anestesiol
2004; 70: 45-52.

Cafiero T, Di Minno RM, Sivolella G and Di lorio
C. Immediate postoperative pain management
in patients undergoing major abdominal sur-
gery after remifentanil-based anesthesia: suf-
entanil vs tramadol. Minerva Anestesiol 2004;
70: 661-669.

Coetzee JF and van Loggerenberg H. Tramadol
or morphine administered during operation: a
study of immediate postoperative effects after
abdominal hysterectomy. Br J Anaesth 1998;
81: 737-741.

Vercauteren MP, Mertens E, Schols G, Mol Il
and Adriaensen HA. Patient-controlled extradu-
ral analgesia after caesarean section: a com-
parison between tramadol, sufentanil and a
mixture of both. Eur J Pain 1999; 3: 205-210.
Gharagozlou P, Demirci H, David Clark J and
Lameh J. Activity of opioid ligands in cells ex-
pressing cloned mu opioid receptors. BMC
Pharmacol 2003; 3: 1.

6044

(10]

(11]

(12]

[13]

(14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

Pandit SK, Kothary SP, Pandit UA and Kunz NR.
Double-blind placebo-controlled comparison
of dezocine and morphine for post-operative
pain relief. Can Anaesth Soc J 1985; 32: 583-
591.

Motamed C, Merle JC, Yakhou L, Combes X,
Vodinh J, Kouyoumoudjian C and Duvaldestin
P. Postoperative pain scores and analgesic re-
quirements after thyroid surgery: comparison
of three intraoperative opioid regimens. Int J
Med Sci 2006; 3: 11-13.

Cafiero T and Mastronardi P. [Sufentanyl in bal-
anced anesthesia for neurosurgery. Compara-
tive study with fentanyl]. Minerva Anestesiol
2000; 66: 787-791.

Houmes RJ, Voets MA, Verkaaik A, Erdmann W
and Lachmann B. Efficacy and safety of trama-
dol versus morphine for moderate and severe
postoperative pain with special regard to respi-
ratory depression. Anesth Analg 1992; 74:
510-514.

Chu YC, Lin SM, Hsieh YC, Chan KH and Tsou
MY. Intraoperative administration of tramadol
for postoperative nurse-controlled analgesia
resulted in earlier awakening and less seda-
tion than morphine in children after cardiac
surgery. Anesth Analg 2006; 102: 1668-1673.
Wang C, Li L, Shen B, Jiang H, Yuan L, Shi D,
Zhu J, Guo X and Li H. A multicenter random-
ized double-blind prospective study of the
postoperative patient controlled intravenous
analgesia effects of dezocine in elderly pa-
tients. Int J Clin Exp Med 2014; 7: 530-539.
Wewers ME and Lowe NK. A critical review of
visual analogue scales in the measurement of
clinical phenomena. Res Nurs Health 1990;
13: 227-236.

Winefield HR, Katsikitis M, Hart LM and Roun-
sefell BF. Postoperative pain experiences: rel-
evant patient and staff attitudes. J Psychosom
Res 1990; 34: 543-552.

Chernik DA, Gillings D, Laine H, Hendler J, Sil-
ver JM, Davidson AB, Schwam EM and Siegel
JL. Validity and reliability of the Observer’s As-
sessment of Alertness/Sedation Scale: study
with intravenous midazolam. J Clin Psycho-
pharmacol 1990; 10: 244-251.

Ramsay MA, Savege TM, Simpson BR and
Goodwin R. Controlled sedation with alphaxa-
lone-alphadolone. Br Med J 1974; 2: 656-659.
Mangano DT, Browner WS, Hollenberg M, Lon-
don MJ, Tubau JF and Tateo IM. Association of
perioperative myocardial ischemia with cardi-
ac morbidity and mortality in men undergoing
noncardiac surgery. The Study of Perioperative
Ischemia Research Group. N Engl J Med 1990;
323:1781-1788.

Eagle KA, Brundage BH, Chaitman BR, Ewy GA,
Fleisher LA, Hertzer NR, Leppo JA, Ryan T, Sch-

Int J Clin Exp Med 2016;9(3):6038-6045


mailto:fh.feih@yahoo.com

[22]

Comparison of analgesia effects after thyroidectomy

lant RC, Spencer WH, Spittell JA Jr, Twiss RD,
Ritchie JL, Cheitlin MD, Gardner TJ, Garson A
Jr, Lewis RP, Gibbons RJ, O'Rourke RA and
Ryan TJ. Guidelines for perioperative cardio-
vascular evaluation for noncardiac surgery. Re-
port of the American College of Cardiology/
American Heart Association Task Force on
Practice Guidelines (Committee on Periopera-
tive Cardiovascular Evaluation for Noncardiac
Surgery). J Am Coll Cardiol 1996; 27: 910-948.
Kehlet H. Multimodal approach to control post-
operative pathophysiology and rehabilitation.
Br J Anaesth 1997; 78: 606-617.

6045

[23] Ewalenko P, Janny S, Dejonckheere M, Andry G

and Wyns C. Antiemetic effect of subhypnotic
doses of propofol after thyroidectomy. Br J An-
aesth 1996; 77: 463-467.

IntJ Clin Exp Med 2016;9(3):6038-6045



