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Avoiding Opioids and Their Harmful Side Effects in the 
Postoperative Patient: Exogenous Opioids, Endogenous 
Endorphins, Wellness, Mood, and Their Relation 
to Postoperative Pain
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Abstract
Prescribed opioids are routinely used for many postoperative patients. However, 
these medications have daunting adverse effects on the body’s innate pain 
management system – the action of the beta-endorphins. The prescribed 
opioids not only severely impair the function of the mu-opioid receptors, 
but also inhibit the release of beta-endorphin. This is unfortunate, because 
beta-endorphin appears to be a much more potent agonist of the mu-opioid 
receptor than opioids. In addition, beta-endorphin indirectly elevates dopamine, 
a neurotransmitter related to feelings of euphoria. Therefore, by prescribing 
opioids, practitioners may inadvertently prolong and increase the overall 
intensity of the postoperative patients’ pain as well as herald anhedonia. This 
article highlights the relationships between prescribed (exogenous) opioids, 
beta-endorphins, mu-opioid receptors, wellness, mood, and postoperative pain. 
The role of patient education, opioid alternatives, and additional recommenda-
tions regarding pain control in the postoperative patient are also discussed. 
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Introduction
Prescription opioid analgesic (hydrocodone, oxycodone, mor-
phine, hydromorphone, etc.) use in the United States has signifi-
cantly increased within the past two decades.1 Similarly, so has 
the rate of opioid analgesic-related deaths.1-3 It is estimated that 
the number of mortalities attributable to opioid analgesics has 
more than tripled since 1999.3 This has reached near epidemic 
proportions with an estimated 16,651 deaths attributable to 
opioid analgesics in 20101 and an estimated 16,235 deaths due 
to opioid analgesic prescriptions in 2013.4 This slight decrease 
in the annual death rate due to opioids is directly proportional to 
the number of prescriptions for these medications as physicians 
attempted to curtail opioid abuse.1 However, the sheer number 
of deaths related to opioids remains astounding.
	 Opioid analgesics have other significant adverse effects 
including nausea, vomiting, constipation, excessive sedation, 
clouded sensorium, dizziness, respiratory depression, and ad-
diction.5,6 Unfortunately, many patients suffer with these side 
effects in a futile attempt to control their pain. Moreover, by 
using opioids, some patients  experience paradoxical hyper-
algesia due to a relatively poorly understood mechanism of 
opioid-induced neural plasticity changes in the peripheral and 
central nervous systems, which may lead to sensitization of the 
pain pathways.7 The harmful effects of opioids have prompted 
much research into non-opioid modalities for pain control. 
However, few clinicians possess a thorough understanding of 
the interplay between opioid medications, endogenous beta-

endorphins, wellness, mood, and postoperative pain control. 
The purpose of this article is to review the interplay of these 
factors, illustrate the importance of limiting opioids, and discuss 
non-opioid modalities for post-operative pain control.

Beta-Endorphins
In order to better understand the interplay between endogenous 
endorphins, exogenous opioids, mood, wellness, and postopera-
tive pain, it is important to have a basic understanding of our 
body’s production and utilization of endogenous endorphins—
specifically the beta-endorphins. 
	 The hypothalamus releases corticotrophin-releasing hormone 
(CRH), a peptide hormone and neurotransmitter, from the 
periventricular nucleus in response to stress. The “stressor” 
may take various forms. For the purposes of this review, we 
will focus on postoperative pain as the primary stressor. Once 
CRH is released from the periventricular nucleus of the hypo-
thalamus, it travels through the hypothalamo-hypophyseal portal 
system into the anterior pituitary gland. Here, CRH stimulates 
basophilic cells to cleave protein proopiomelanocortin (POMC) 
into smaller proteins – beta-endorphin, alpha-melanocyte 
stimulating hormone (MSH), and adrenocorticotropin (ACTH).8 
Each one of these have specific target receptors, and therefore, 
different physiologic effects. If there is an over-accumulation 
of these POMC byproducts, feedback inhibition ensues and the 
hypothalamic production of CRH is halted.8 Of note, cells of 
our immunologic system are also capable of producing smaller 
amounts of beta-endorphin.9

The primary action of beta-endorphin is to serve as an endog-
enous ligand for the mu-subtype opioid receptor. This is the 
same receptor site on which synthetic opioids exert their ef-
fects. In the peripheral nervous system, beta-endorphins bind 
to mu-opioid receptors on both pre-synaptic and post-synaptic 
nerve terminals.8 Binding leads to activation of the receptors, 
and resultant disinhibition of the presynaptic release of gamma-
Aminobutyric acid (GABA). In turn, GABA inhibits the release 
of substance P, a tachykinin protein involved in the transmission 
of pain.8,10 In the central nervous system, beta-endorphins bind 
mu-opioid receptors at the presynaptic nerve terminals and 
inhibit the release of GABA. Since GABA normally inhibits 
the release of dopamine, the binding of beta-endorphin to these 
receptors indirectly results in an overproduction of dopamine 
– the neurotransmitter primarily associated with the feeling of 
pleasure and motivation.8,11 Thus, the overall effect of beta-
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endorphin is to decrease pain and to help produce a sense of 
wellbeing in response to a stressor.
	 Exogenous opioids halt production of beta-endorphins as 
well as down-regulate and impair the function of mu-opioid 
receptors.8,12-14 The profound effect of exogenous opioids on 
the production of beta-endorphins and the expression/alteration 
of mu-opioid receptors leads to tachyphylaxis. Interestingly, 
studies have suggested that beta-endorphins are 18 to 33 times 
more potent analgesics than morphine.15 Therefore, counterin-
tuitively, the administration of exogenous opioids may lead to 
the prolongation and overall increased intensity of postoperative 
pain. In addition, these opioids do not target the inflammatory 
response, the usual underlying cause of patients’ discomfort.16

Wellness
The definition of the term “wellness” is controversial. The general 
consensus is that wellness does not solely entail the absence 
of disease, but rather the full realization of an individual’s 
potential as related to social, occupational, spiritual, physical, 
intellectual, and emotional aspects of their life.17 Regarding 
emotional wellness, dopamine levels are inversely proportional 
to depressive behavior.18 Activation of the mu-opioid receptors 
in the central nervous system leads to a dopamine excess, and 
a feeling of relative euphoria.8,19 The acute administration of 
exogenous opioids can produce a short-term feeling of eupho-
ria due to the indirect overexpression of dopamine. However, 
at the same time, exogenous opioids inhibit the production of 
beta endorphins (via down-regulation of POMC), as well as 
downregulate mu-opioid receptors. 8,12,20 This leads to a relative 
paucity of dopamine resulting in a depressive mood and lack 
of “wellness”. Additionally, exogenous opioid administration 
often leads to poor physical wellness due to the numerous side 
effects of opioids. 

The Role of Patient Education
Exogenous opioids can have incredibly deleterious effects on 
an individual’s physical and mental state via derangements of 
beta-endorphin production and mu-opioid receptor function. 
Therefore, it behooves practitioners to discuss manners to limit 
exogenous opioid use with their patients. 
	 In 2013, Sugai, Deptula, Parsa, and Parsa demonstrated 
how effective communication in the preoperative setting can 
significantly reduce postoperative opioid use. The authors 
demonstrated that 90% of patients who received preoperative 
oral and written education concerning the body’s response to 
pain (and how endogenous endorphins cause natural analgesia) 
declined a hydrocodone prescription preoperatively, and did not 
request opioids postoperatively. Moreover, it was demonstrated 
that the patients who received this education reported lower 
postoperative pain scores. The authors concluded: “By empow-
ering the patient with a sense of control and proper education, 
it is possible to minimize and in many instances eliminate the 
use of opioid analgesics.”21

Opioid Alternatives
Due to the harmful side-effects of opioids, many practitioners 
have decided to forgo the excessive use of these medications and 
pursue non-opioid modalities for postoperative pain control—
often acetaminophen, nonsteroidal anti-inflammatory drugs 
(NSAIDS)/cyclooxygenase-2 (COX-2) inhibitors, gabapentin, 
local anesthetic infusion pumps, paravertebral or transverse 
adominis plane nerve blocks, long-acting local anesthetics, 
botulinum toxin, as well as various combinations of these 
non-opioid modalities. Numerous articles regarding non-opioid 
methods of pain control for various patient populations or 
patients undergoing various procedures have been published. 
General consciousness supports the use of these non-opioid 
alternatives in light of the potential side effects of the opioids. 
However, the practitioner must be careful to not generalize one 
modality of pain control for all of their postoperative patients. 
The practitioner must also be aware of the potential adverse 
effects of these non-opioid analgesics, and weigh the risks and 
benefits for individual patients. 
	 Acetaminophen is believed to raise the pain threshold via 
inhibition of isoforms of cyclooxygenase, primarily in the central 
nervous system.22-24 The IV form of acetaminophen provides the 
most predictable bioavailability in comparison to the oral and 
rectal forms.24,25 Studies have demonstrated decreased opioid 
use in patients treated with both acetaminophen and morphine; 
however, literature has often been unable to demonstrate a 
decreased incidence in opioid-related adverse effects in these 
patients.26-28 Numerous studies have been conducted which depict 
the efficacy of acetaminophen for pain control. A meta-analysis 
performed by De Olivera et al showed that a single preventa-
tive dose of systemic acetaminophen significantly decreased 
postoperative opioid consumption as well as postoperative 
nausea and vomiting.29 Acetaminophen has minimal adverse 
side effects when used as recommended by the Food and Drug 
Administration (FDA),30,31 and therefore, has been a common 
modality for postoperative pain management. 
	 Nonsteroidal anti-inflammatory drugs (NSAIDS) act primarily 
by inhibiting the activity of both cyclooxygenase-1 (COX-1) 
and cyclooxygenase-2 enzymes (COX-2), and thereby produce 
analgesic, antipyretic, and anti-inflammatory effects by inhibit-
ing prostaglandin synthesis.24,32  NSAIDS have proven to be 
efficacious and associated with significantly decreased opioid 
use in postoperative patients.33-35 However, the nonselective 
NSAIDS have been associated with significant gastrointestinal, 
cardiovascular, renal, and coagulopathy adverse effects.36,37 
Selective COX-2 inhibitors have been developed to reduce 
gastrointestinal bleeding associated with the nonselective 
NSAIDS and have been shown to reduce, but not eliminate, 
the risk for gastrointestinal bleeding.38 This is in part due to an 
almost negligible effect on platelet function (in contrast to the 
nonselective NSAIDS).39 However, the COX-2 inhibitors are 
associated with an increased risk for myocardial infarction, 
stroke, and renal failure.40,41 Given the strong correlation be-
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tween the administration of NSAIDS and the reduction of opioid 
use, combined with the decreased incidence of gastrointestinal 
bleeding associated with the COX-2 inhibitors, we have added 
celecoxib to our multi-modality non-opioid management of 
postoperative pain in the majority of our patients. However, 
caution must be used to not administer COX-2 inhibitors to 
patients at higher risk for myocardial infarction, stroke, or renal 
failure. 
	 Gabapentin is a widely used antiepileptic drug which has 
been shown to have analgesic effects, possibly related to regula-
tion of arachidonic acid, nitrergic, and serotonergic systems.42 
This medication has been used extensively for the treatment 
of neuropathic pain, epilepsy, and restless leg syndrome, with 
the majority of literature citing dizziness and somnolence as 
the primary side effects.43,44 Regarding perioperative opioid 
consumption, a meta-analysis of 12 randomized controlled 
trials consisting of 896 patients undergoing a variety of surgi-
cal procedures was performed by Hurley, et al. Their findings 
demonstrated a significant decrease in opioid use in patients 
who received between 300 and 1200 mg of gabapentin within 
one to two hours prior to the operation.45 However, the study 
failed to show a significant decrease in postoperative nausea, 
vomiting, or lightheadedness in these patients, and a significant 
increase in postoperative sedation was observed in the gabapentin 
group.45 
	 The efficacy of local anesthetic infusion pumps (“pain pumps”) 
appears to vary greatly with location of placement. For example, 
the use of pain pumps has not been shown to significantly 
decrease the amount of postoperative opioid use, or opioid-
related side effects in patients undergoing abdominoplasty, open 
acrominoplasty, or rotator cuff repair.46,47 However, these pain 
pumps have been shown to be extremely efficacious in lowering 
the overall opioid consumption in patients undergoing other 
procedures such as breast reconstruction after mastectomy, 
thoracotomy, open-heart surgery (when 0.5% bupivicane was 
used), and open inguinal hernia repair.48-51 Overall, pain pumps 
have been associated with a relatively low complication rate, 
with pump failure being the primary complication.52

	 Thoracic and lumbar paravertebral nerve blocks have often 
been demonstrated to be efficacious in the immediate postop-
erative period regarding pain control for various procedures, 
resulting in decreased opioid use and decreased postoperative 
nausea and vomiting.53 However, in a study of 620 adults and 
42 children, Naja and Lonnqvist reported a 6.1% failure rate in 
adults (none in the children), 6.8% rate of vascular puncture, 
4% experienced hypotension, 1% had epidural or intrathecal 
spread of the anesthetic, 0.8% had pleural puncture, and 0.5% 
suffered from a post procedural pneumothorax.54,55 Thus far, 
transversus abdominis plane block has shown promise; however, 
additional evidence is necessary in order to determine its true 
efficacy and complication rates. Similarly, the use of long-acting 
liposomal bupivacaine local aesthetic and botulinum toxin for 
postoperative pain relief require additional research.
	 The authors of this article have extensive experience involv-
ing pre-operative administration of gabapentin and celecoxib 

as well as pre-operative and intra-operative administration of 
long-acting local anesthetic for patients undergoing various 
plastic surgery procedures.5,56,57 These non-opioid modalities of 
postoperative pain control have resulted in significant limitation 
of post-operative opioid administration for patients undergoing 
extensive abdominal wall reconstruction, sub-pectoral breast 
augmentation, and other aesthetic operations. One of the authors 
has been able to forgo the use of opioids in almost all of his 
patients undergoing various plastic surgery procedures—for 
approximately the last 10 years. 

Discussion
Exogenous opioids are commonly, almost routinely, provided 
in the immediate postoperative period after numerous types 
of surgeries. Unfortunately, these medications are not without 
significant adverse effects. Per our ongoing studies and literature 
review, opioids appear to increase the overall intensity and dura-
tion of post-operative pain by inhibiting the body’s production 
of endogenous beta-endorphins, as well as down-regulating the 
expression of and inhibiting the function of mu-opioid receptors. 
These opioids also indirectly limit the action of dopamine in 
the central nervous system, leading to a feeling of anhedonia.
	 Exogenous opioids effectively inhibit the body’s innate pain 
management system—a system which has been postulated to 
be more potent than prescribed opioids. Therefore, escalating 
doses of opioids are often used for pain control. This further 
impairs the action of beta-endorphin. Unfortunately, additional 
research is needed to fully understand how we may promote the 
body’s production and response to endogenous beta endorphin.
	 The many adverse effects of opioids has prompted numerous 
practitioners to seek alternatives for pain control in the post-
operative patient. Additional research into non-opioid manners 
of pain control is needed and forthcoming. Tremendous results 
regarding postoperative pain control while eliminating opioid 
use in patients after various plastic surgery procedures have been 
experienced by the authors of this article.5,21,56 It has been shown 
that postoperative opioid use may be significantly reduced, and 
often completely eliminated, for procedures that historically 
require a substantial amount of postoperative opioid analgesia 
(i.e. subpectoral breast augmentation). 
	 The primary advantage of eliminating the use of opioids 
for postoperative pain control appears to be avoidance of the 
common negative side effects of opioid analgesics. In addi-
tion, patients who do not use opioids are often more pleased 
with their overall postsurgical wellness in our experience. We 
believe that the profound impacts of beta-endorphin are often 
underscored in literature. Based on our research, the following 
guidelines should be implemented to achieve adequate opioid-
free postoperative pain control:

(1)	 The patient must be provided adequate preoperative verbal 
and written education concerning the rational for eliminating 
the use of opioids in the perioperative period. 
(2)	 The preoperative and intraoperative use of local anesthetic 
is strongly recommended. 
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(3)	 Preoperative use of gabapentin and celecoxib (in appro-
priate-risk patients) is advised. 
(4)	 The practitioner should avoid intraoperative use of opioids 
in order to preserve the effects of endogenous beta-endorphins.
(5)	 Avoidance of postoperative opioid use is strongly recom-
mended.

Limitations
A limitation of this article includes a lack of case-control analy-
sis. This article’s principal focus is expert opinion and literature 
review. The purpose of this article is to acquaint the reader with 
the relationship between opioid analgesics, beta endorphins, 
mu-opioid receptors, postoperative pain, and patients’ sense 
of wellness, as well as describe various opioid alternatives 
for the operative patient. Another limitation of this article is 
that our research focuses primarily on non-opioid reduction 
of postoperative pain in patients undergoing plastic surgery 
procedures, which may limit the generalizability of our study. 
Also, additional research regarding opioid-free modalities of 
postoperative pain management are needed. 
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