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Abstract

Fentanyl is a popular intraoperative analgesic linked with the development of opioid tolerance (OT) or opioid-induced hyperalgesia
(OIH). The development of OIH or OT may lead to several issues such as delayed healing after surgery and timely discharge. Moreover,
it causes discomfort in patients with higher pain scores, greater use of analgesics, and other associated side effects. The current study
aimed at determining whether the amount of intraoperatively administered fentanyl affects the onset of acute postoperative pain.
The current retrospective study was conducted on 56 patients undergoing laparoscopic sleeve gastrectomy. In patients receiving
relatively large doses of fentanyl intraoperatively (over 3 µg/kg body weight), the onset of acute postoperative pain accelerated
significantly, in comparison with the ones receiving lower doses.
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1. Background

Fentanyl is increasingly employed in operations with
respect to providing perioperative analgesia as well as sta-
ble hemodynamics; nonetheless, since fentanyl is linked
with the development of opioid tolerance (OT) (increased
dose needed for analgesia) and opioid-induced hyperalge-
sia (OIH) (paradoxical increase in pain with opioid admin-
istration), it can contribute to both poorly controlled pain
and dose escalation (1-3). It is reported that high intraop-
erative doses of opioid may increase postoperative pain
scores and acute opioid consumption, and also induce sig-
nificant nociceptive threshold changes (4).

The current study aimed at evaluating the effects of var-
ious doses of intraoperatively administered fentanyl (used
in sleeve-gastrectomy) on the onset of acute postoperative
pain.

The obtained results showed that the development
of fentanyl OT and OIH was a clinically significant phe-
nomenon, requiring further research.

The patient files registered from 2013 to 2015 were ex-
amined. It was decided to choose the cases of patients that
underwent laparoscopic sleeve gastrectomy, due to the ho-
mogeneous surgical technique and the same anesthesia
scheme involved.

2. Objectives

The current retrospective study enrolled 56 patients.
The effect of the total amount of intraoperatively admin-
istered fentanyl on the time to onset of PCA (patient-
controlled analgesia) was statistically analyzed in the pa-
tients.

3. Methods

After obtaining the ethical approval from Ethical Com-
mittee Centre of Postgraduate Medical Education in War-
saw, Poland (Chairperson Prof. J. Reguła), data on anes-
thetic and postoperative observations of laparoscopic
sleeve gastrectomy (performed from 2013 to 2015) were ret-
rospectively obtained from hospital archives.

The current retrospective study enrolled 56 patients
(45 males and 11 females) with ASAPS (the American Society
for Aesthetic Plastic Surgery) classes 1 and 2 and body mass
index (BMI) 47 kg/m2, who underwent general anesthesia
maintained with air, O2, desflurane, rocuronium bromide,
fentanyl, and sugammadex. Exclusion criteria were: receiv-
ing opioid-sparing pharmacological adjuvants, the occur-
rence of intraoperative circulatory-respiratory disorders,
and employment of other methods of anesthesia or post-
operative pain treatment.
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The pain treatment continued using PCA with intra-
venous oxycodone.

CONSORT guidelines were applied in the current study.
The characteristics of the collected materials were de-
scribed using standard descriptive statistics. The level of
significance was 0.05; confidence interval (CI) for intra-
and inter-group mean differences was 95%. Additionally,
statistical analysis was performed in the R computing en-
vironment (5).

4. Results

The mean operation time was 97 minutes and the total
dose of intraoperatively administered fentanyl was 0.3 - 0.7
mg. No significant differences were observed in the dura-
tion of surgery, heart rate, blood pressure, oxygen satura-
tion, capnometry, anesthesia, or BMI between the groups.
The mean score of postoperative pain based on numeric
rating scale (NRS) was 2, and postoperative follow-up was
12 hours.

Patients receiving a higher amount of fentanyl during
surgery reported the onset of postoperative pain a lot ear-
lier and required an analgesic.

Administration of each dose of fentanyl (0.1 mg) dur-
ing general anesthesia (> 3µg/kg) accelerated the onset of
acute postoperative pain by 14.7 minutes (P < 0.005) (Fig-
ure 1).
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Figure 1. The relationship between the total dose of intraoperatively administered
fentanyl (FNL) and time (min) to analgesic request in the studied patients

5. Discussion

OT and OIH are comprehensively discussed in medical
literature, mostly in patients with chronic opioid use (6).
In addition, they are frequently mentioned in relation to
remifentanil infusions (1, 6), while the literature on OIH or
OT caused by intraoperative fentanyl use is scarce.

Until recently, it was acknowledged that the mode of
fentanyl dosing has no clinical consequences other than
sedation and ventilatory depression. However, it is now
recognized that OT may be induced by the administration
of fentanyl, even for a period as short as the duration of a
surgery (3, 6). Indeed, it entails the increased use of pain
medications postoperatively, with all their possible side ef-
fects. The results of the current study indicated a correla-
tion between high doses of fentanyl administered intraop-
eratively and the early onset of pain along with increased
need for opioid analgesics after surgery.

Observations of other studies indicated that in or-
der to reduce intra-operatively administered opioid doses,
multimodal analgesia or adjuvant drugs may be help-
ful (7, 8). In order to achieve adequate analgesia, adju-
vant drugs including N-methyl-D-aspartate (NMDA) recep-
tor inhibitors such as ketamine, magnesium, dexmedeto-
midine, or gabapentin can be suggested, as their poten-
tials for pain reduction and OIH/OT prevention is well doc-
umented (8-10). Similarly, opioid-free anesthesia appears
to be the appropriate option in relation to fentanyl-related
OIH/OT.

However, the current study had a few limitations. The
study population was relatively small with higher number
of female patients (most patients undergoing sleeve gas-
trectomy are female), and all of them had obesity. Never-
theless, the results corresponded with previously reported
findings and pointed to an issue pertaining to the mini-
mization of intraoperative fentanyl use (2, 11). Other stud-
ies are warranted to further investigate OIH/OT in patients
undergoing surgery and receiving fentanyl as a part of gen-
eral anesthesia.

5.1. Conclusions

Patients receiving a higher amount of fentanyl during
surgery reported the onset of postoperative pain a lot ear-
lier, requiring an analgesic.
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