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INTRODUCTION
Of the 67,637 deaths related to drug overdose in 2018, 

22% were attributable to prescription opioids.1 There are 

many reasons for this; however, inappropriate opioid pre-
scription certainly contributed.2 This is particularly relevant 
for patients undergoing surgical procedures. Others have 
demonstrated that surgical patients are overprescribed opi-
oids.3–5 This may be due to a provider’s desire to minimize 
discomfort, increase satisfaction, and avoid prescription 
refills.3,6 Additionally, the Center for Disease Control pro-
vides no guidelines for postoperative opioid prescription. 
New and persistent opioid use occurs after 6% of general 
surgery procedures,7,8 and patients undergoing aesthetic 
and reconstructive procedures are likely at a similar risk.

In 2018, more than 213,000 rhinoplasties were per-
formed by plastic surgeons in the United States.9 Most 
patients receive an opioid prescription for up to 30 tab-
lets,10–15 but fewer than 10–15 are typically needed.10,12–16 
Prior studies report that 91% of patients fill these prescrip-
tions, but fewer than 70% dispose of unused tablets.10,17 
This equates to approximately 3 million unused opioid 
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Background: From a public health perspective, nasal surgery accounts for many 
unused opioids. Patients undergoing septorhinoplasty require few opioids, and 
efforts to eliminate this need may benefit both patients and the public. 
Methods: A multimodal analgesic protocol consisting of 15 components encom-
passing all phases of care was implemented for 42 patients. 
Results: Median age and BMI were 34 years and 23, respectively. Most were women 
(79%), White (79%), primary surgeries (62%), and self-pay (52%). Comorbid con-
ditions were present in 74% of the patients, with anxiety (33%) and depression 
(21%) being the most common. Septoplasties (67%) and osteotomies (45%) were 
common. The median operative time was 70 minutes. No patients required opi-
oids in recovery, and median time in recovery was 63 minutes. Ten (24%) patients 
required an opioid prescription after discharge. In those patients, median time to 
requirement was 27 hours (range 3–81), and median total requirement was 20 mg 
morphine equivalents (range 7.5–85). Protocol compliance inversely correlated to 
opioid use (P = 0.007). Compliance with local and regional anesthetic (20% versus 
63%, P = 0.030) as well as ketorolac (70% versus 100%, P = 0.011) was lower in 
patients who required opioids. Patients who required opioids were less likely to be 
administered a beta blocker (0% versus 34%, P = 0.041). Pain scores were higher 
in opioid users on postoperative days 1–5 (P < 0.05). No complications occurred 
in those requiring opioids, and satisfaction rates were equivalent between groups. 
Conclusion: This protocol allowed us to safely omit opioid prescriptions in 76% 
of patients following septorhinoplasty, without adverse effects on outcomes or 
patient satisfaction. (Plast Reconstr Surg Glob Open 2020;8:e3305; doi: 10.1097/
GOX.0000000000003305; Published online 21 December 2020.)
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tablets every year. Multimodal analgesic protocols have 
been instituted in a variety of settings to reduce postop-
erative opioid requirements.18–20 In plastic surgery, these 
protocols are most common in breast reconstruction.21–24 
Several interventions have been studied in septorhino-
plasty,25–30 but, to the best of our knowledge, no protocol 
has been published that describes routine omission of 
postoperative opioid prescriptions.

We sought to develop a multimodal analgesic protocol 
to enable providers to omit routine opioid prescriptions 
after septorhinoplasty. Herein, we describe our protocol 
and report our results.

METHODS
Approval from the University of Nebraska Medical 

Center Institutional Review Board was obtained before 
creating a prospective septorhinoplasty registry (IRB 
Protocol #301-19-EP) and conducting a retrospective anal-
ysis (IRB Protocol #230-19-EP).

Context
All surgeries were performed by the same surgeon at 

the Village Pointe Aesthetic Surgery Center in Omaha, 
Nebr. This university-affiliated center contains 2 operat-
ing rooms, a preoperative and postoperative holding area, 
and clinic. All perioperative and clinic staff received edu-
cation before implementation of the protocol. Five certi-
fied registered nurse anesthetists, 5 surgical residents, and 
1 advanced practice provider participated in patient care.

Study Design
Before beginning this study, we performed sample 

size calculations using NCSS Trial and PASS 2005 software 
with a power of 0.80 and an α of 0.05. For this analysis, we 
estimated expected opioid requirements and pain scores 
using data published by Patel et al. and Sari et al., respec-
tively and concluded that a sample of at least 40 patients 
would be required to demonstrate significant differences 
in opioid utilization. (See table, Supplemental Digital 
Content 1, which displays sample size calculation changes 

in opioids pills. http://links.lww.com/PRSGO/B525; See 
table, Supplemental Digital Content 2, which displays sam-
ple size calculation for difference in pain scores. http://
links.lww.com/PRSGO/B526.)14,31 In consultation with 
our anesthesia colleagues, we then formulated a multi-
modal analgesic protocol (Fig. 1 and Table 1). At the time 
of initial consultation, patients were asked to complete an 
intake form to determine eligibility (Fig. 2). Patients were 
excluded if they had (1) taken opioids in the last 60 days; 
(2) had significant hepatic or renal dysfunction; (3) had 
a history of chronic pain; (4) were therapeutically anti-
coagulated or had a known bleeding disorder; (5) used 
illicit drugs; (6) were pregnant or breastfeeding; (7) or 
were allergic to any protocol medication. Patients without 
exclusion criteria were invited to participate. There were 
no incentives for participation or form completion.

Data Collection and Definitions
Patient characteristics (including age, gender, BMI, 

American Society of Anesthesia score, race, preferred lan-
guage, and payer) were recorded. Surgical indications were 
categorized as aesthetic, functional, or both. Patient comor-
bidities, tobacco use history, and history of prior nasal 
surgery were also recorded. Our protocol consisted of 15 
separate components, as listed in Table 1. These included 
(1) acetaminophen; (2) carbohydrate-rich drink; (3) sco-
polamine; (4) ondansetron; (5) gabapentin; (6) ketamine; 
(7) propofol; (8) local and regional anesthetic; (9) dexa-
methasone; (10) ketorolac; (11) omission of inhaled anes-
thetics; (12) restricted intravenous fluids; (13) omission of 
intraoperative opioids; (14) patient education, and (15) 
scheduled non-opioid analgesics from postoperative day 
(POD) 0–3. Protocol violations were defined as medication 
doses or volumes other than those specified in the protocol, 
any use of intraoperative opioids, use of anesthetic agents 
at the time of induction or at any point during the case, 
failure to provide patient education before discharge, and 
missing or unknown data. Protocol compliance was calcu-
lated for each patient and defined as the percent of proto-
col components without violation. Perioperative variables 

Fig. 1. Visual diagram depicting the phases of care and interventions used in the protocol.
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were recorded and included the dose or volume of all 
medications administered. Operative data included perfor-
mance of an osteotomy, septoplasty, turbinate reduction or 
fracture, placement of spreader grafts and nasal splints, use 
of a bone rasp, operative time, and anesthetic time. Data 
pertinent to the recovery phase included time to discharge, 
pain scores, and administration of opioids. Using a vali-
dated Numeric Pain Rating Scale, pain scores were defined 
as none (0), mild (1–3), moderate (4–6), and severe (7–
10), as described by McCaffery and colleagues.32,33

Preoperative Protocol
In the 24 hours before surgery, patients were instructed 

to take 1000 mg PO acetaminophen every 8 hours for 3 
doses and to ingest a carbohydrate-rich drink (ie, Gatorade 
or Powerade) 2 hours before surgery. After arrival in the 
preoperative holding area, a peripheral IV was placed, 
a 1 mg transdermal scopolamine patch was applied, and 
the patient was administered 4 mg IV ondansetron and 
300 mg PO gabapentin. Midazolam was administered only 
if clinically indicated.

Intraoperative Protocol
After transportation to the operating room, prophylac-

tic antibiotics (2000 mg IV cefazolin or 900 mg IV clindamy-
cin) were administered. Patients were then induced with 
propofol and 0.5 mg/kg IV ketamine (maximum 50 mg). 
After induction, but before incision, patients were adminis-
tered 10 mg IV dexamethasone, and a propofol infusion was 
initiated. After successful intubation, 9 mL of 0.25% bupi-
vacaine with 1:100,000 epinephrine was used to perform 
both a local block of the nose and septum as well as bilateral 
infraorbital nerve blocks. Surgical incision was delayed for 
7 minutes after infiltration of local anesthetic. A total intra-
venous anesthesia technique was employed. Intravenous 
esmolol or labetalol was administered in lieu of fentanyl 

analogues to blunt any sympathetic response. Additional IV 
ketamine (0.25 mg/kg, maximum 20 mg/hour) was admin-
istered every hour for the duration of the case. Intravenous 
fluids were restricted to 1000 mL, and 30 mg IV ketorolac 
was administered before completing the case.

Recovery Protocol
After arrival to the recovery area, the peripheral IV 

was locked. Patients were administered PO ibuprofen 
or PO acetaminophen for mild to moderate pain, and 
IV hydromorphone for severe pain. Before discharge, 
patients and individuals accompanying them were edu-
cated regarding expected pain, swelling, and bruising. 
Medication logs (Fig. 3), contact information, and all nec-
essary non-opioid medications were provided before dis-
charge from recovery. Medication logs prompted patients 
to document when acetaminophen, ibuprofen, ondan-
setron, and cefalexin were self-administered in addition 
to pain scores. Additionally, a portion of the medication 
log was reserved for opioid medications where patients 
documented the time, dose, and pain score associated 
with each opioid dose. Patients were instructed to report 
any moderate pain (4–6), for which an opioid prescrip-
tion would be made available regardless of time of day, 
if desired. Patients who requested an opioid prescription 
were then instructed only to use it for severe pain (7–10).

Postoperative Patient Instructions
Patients were instructed to take 4 mg ondansetron ODT 

q8h for 3 days then as needed, 800 mg ibuprofen q8h for 
3 days then as needed, 1000 mg PO acetaminophen q8h 
for 3 days then as needed, 500 mg PO cefalexin q6h for 7 
days, and to remove the scopolamine patch after 3 days. 
On POD 1–3, patients were called to assess their symp-
toms, determine the need for an opioid pain medication, 
and address any questions or concerns. Pain scores and 

Table 1. Multimodal Analgesic Protocol Definitions and Compliance by Component

Definition of Protocol Components

Opioids Needed after Surgery

P No Yes

No. patients 32 10 N/A
24 h before surgery    
 1000 mg PO acetaminophen q8h for 3 doses 100.0% 100.0% —
 Carbohydrate-rich drink 93.8% 80.0% 0.236
Preoperative    
 4 mg IV ondansetron 100.0% 100.0% —
 300 mg PO gabapentin 100.0% 100.0% —
 1 mg scopolamine transdermal patch 100.0% 100.0% —
Intraoperative    
 0.5 mg/kg IV ketamine bolus with additional 0.25 mg/kg/h 100.0% 100.0% —
 Continuous propofol infusion 78.1% 70.0% 0.678
 Omission of any inhaled anesthetics 31.3% 10.0% 0.245
 10 mg IV dexamethasone 96.9% 90.0% 0.424
 Local and regional block with ≥9 mL given ≥7 min before incision* 62.5% 20.0% 0.030
 ≥30 mg IV ketorolac 100.0% 70.0% 0.011
 Restricted intravenous fluids (<1000 mL) 87.5% 80.0% 0.616
 Omission of intraoperative opioids and fentanyl analogues 90.6% 100.0% 1.000
Recovery    
 Patient education provided in recovery before discharge 90.6% 80.0% 0.577
After discharge    
 >70% of ibuprofen and acetaminophen tabs taken from POD 0–3 21.9% 20.0% 1.000
Values indicate percentage of patients compliant with each protocol component for each group.
*Local anesthetic was composed of 0.25% bupivacaine with 1:100,000 epinephrine. Local blocks were performed for the nose and septum. Regional blocks con-
sisted of bilateral infraorbital blocks.
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medication logs were completed by patients and returned 
at the first postoperative visit. Patients were seen in clinic 
for postoperative follow-up by an advanced practice pro-
vider and surgeon at 1 week and 1 month, respectively. 
Attempts were made to contact patients after their second 
follow-up appointment to complete a short telephone sur-
vey. This consisted of 2 questions: (1) Were you satisfied 
with your pain control? and 2) How well was your pain 
controlled after surgery (both being measured using 1–10 
Likert scales, with 1 indicating “failed to meet my expec-
tations” and 10 indicating “exceeded my expectations”)?

Outcomes of Interest
The primary outcome of this study was the need for 

any opioid medications after surgery. Secondary outcomes 
included (1) protocol compliance; (2) postoperative pain 
scores; and (3) postoperative outcomes.

Statistical Analysis
Data were reported between groups (patients who 

required postoperative opioids versus patients who did not 

require postoperative opioids). Chi square and Fisher’s 
exact tests were used to analyze categorical data, whereas 
nonparametric Mann-Whitney tests were used to analyze 
continuous variables, each with α = 0.05. For postopera-
tive pain scores, averages were taken for every day for all 
patients, and the analyses were done via Mann-Whitney, 
with medians and quartiles presented. Protocol compli-
ance was categorized into 80% or less or 81%–100% com-
pliance, and analyzed using Fisher’s exact tests. Data were 
reported as either median with interquartile range (IQR) 
frequencies and percentages. Statistical analyses were per-
formed using SAS, v9.4.

RESULTS

Patient Characteristics
Forty-two patients were recruited for this study, and a 

complete description of characteristics can be found in 
Table 2. Data were reported based on the need for post-
operative opioid. No differences existed between groups. 
For all patients, median age and BMI were 34 years and 

Fig. 2. Patient intake form. Patients were asked to complete this form to determine their eligibility for 
participation in the study.
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23, respectively. Most patients were White and women 
(both 79%), and 3 (7%) required an interpreter. Sixty-two 
percent underwent primary nasal surgery, 52% were self-
pay, and 83% had aesthetic indications. Anxiety (33%) 
and depression (21%) were the most common comorbidi-
ties, and 74% had at least 1 comorbid condition. Twelve 
percent were actively using tobacco, and 93% had an 
American Society of Anesthesia score of 1–2.

Perioperative Variables
Complete information regarding perioperative medi-

cations and operative details is displayed in Table 3. Beta 
blockers were more often administered to patients who 
did not require opioids (34% versus 0%, P = 0.041); how-
ever, no other differences in perioperative care were 
observed. All patients received prophylactic antibiotics. 
Median volume of intravenous fluids was 698 mL (IQR 
775 mL), and preoperative midazolam was administered 
to 40%. Inhalational anesthesia of any amount was used 
in 74%. Septoplasties (67%) and osteotomies (45%) were 
common. Spreader grafts were fashioned in 64%, and 

62% required turbinate reduction or fracturing. Auricular 
cartilage was harvested in 1 patient, while another patient 
had graft material obtained from a rib. A bone rasp was 
used in 60% of cases. Nearly all (93%) had nasal splints 
placed. Median operative and anesthesia times were 70 
minutes (IQR 25 minutes) and 113 minutes (IQR 34 min-
utes), respectively. Nine patients (21%) reported any pain 
scores > 0 before discharge. Of those, median pain scores 
did not differ between opioids users (median 4.5, N = 2) 
and non-users (median 4.0, N = 7) (P = 0.437). Ibuprofen 
or acetaminophen was administered to 12% in recovery, 
and none required hydromorphone. Only 1 patient had 
nausea in recovery. No patients experienced significant 
ketamine-related side effects (delirium, hallucinations, 
etc.). Median time in recovery was 63 minutes (IQR 15 
minutes; range 41–124 minutes).

Protocol Compliance
Associations between protocol compliance and opioid 

requirement are displayed in Figures 4 and 5, and a com-
plete listing of compliance related data can be found in 

Fig. 3. a representative page of a patient’s postoperative pain medication log. Patients were instructed 
to mark which medications they took and to write down the corresponding times and associated pain 
scores. an example of the visual pain scale was provided on each page to assist with documenting pain 
scores. a section specific for opioid medications was also included on each page but was only filled 
out by patients who required opioids. Patients were provided with a sheet for each postoperative day.
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Table 1. An inverse relationship existed between overall 
protocol compliance and opioid requirement (P = 0.007) 
(Fig. 4). Patients who did not require opioids had higher 
compliance rates for local and regional blocks (63% 
versus 20%, P = 0.030) and ketorolac use (100% versus 
70%, P = 0.011). The most frequent protocol violation 
was compliance with ibuprofen and acetaminophen after 
discharge (N = 28). This was largely due to patients not 
returning their data sheet. Of the 14 (33%) who returned 
these data, those requiring opioids tended to take <70% 
of their ibuprofen and acetaminophen after surgery (67% 
versus 13%, P = 0.091). The second most common pro-
tocol deviance was omission of inhaled anesthetics. Only 
26% of cases were performed without any inhaled anes-
thetics; however, brief use was seen in 4 patients. The third 
most common deviance was the use of local and regional 
anesthetic. Seventy-six percent of patients received at least 
9 mL, with only 3 receiving up to 10.2 mL. Time from local 
to incision was not recorded for 9 (21%) patients. All 
patients received a nasal and septal block as well as bilat-
eral infraorbital blocks.

Postoperative Opioid Requirements and Pain Scores
Thirty-one percent of patients returned their pain 

score log. Of these, 6 required opioids. Median opioid 
requirement was 20 mg morphine equivalents (MME) 
(range 7.5–85 MME). Auricular cartilage was harvested 
in 1 patient, and rib cartilage was harvested in a separate 

Table 2. Patient Characteristics

Characteristic

Opioids Needed 
after Surgery

P No Yes

No. patients 32 10 N/A
Age (y) 35 (18.5) 28.5 (36) 0.976
BMI (missing = 1) 23.6 (6.4) 22.4 (4.6) 0.439
Women 78.1% 80.0% 1.000
Men 75.0% 90.0% 0.416
Non-English speaking 9.4% 0.0% 1.000
Self-pay 53.1% 50.0% 1.000
Surgical indication   0.701
Aesthetic 34.4% 20.0%  
Functional 15.6% 20.0%  
Both 50.0% 60.0%  
Primary nasal surgery 62.5% 60.0% 1.000
Comorbidities    
At least 1 comorbidity 71.9% 80.0% 1.000
Anxiety 31.3% 40.0% 0.707
Diabetes mellitus 3.1% 10.0% 0.424
Depression 21.9% 20.0% 1.000
Obstructive sleep apnea 9.4% 10.0% 1.000
Gastroesophageal reflux disease 15.6% 10.0% 1.000
Hypertension 9.4% 10.0% 1.000
Postoperative nausea and vomiting 21.9% 10.0% 0.655
Other comorbidity 15.6% 20.0% 1.000
Tobacco use   0.577
Not actively using 90.6% 80.0%  
Actively using 9.4% 20.0%  
American Society of Anesthesia score   1.000
 1 37.5% 30.0%  
 2 56.3% 60.0%  
 3 6.3% 10.0%  
 4+ 0.0% 0.0%  
Values are reported as either median (IQR) or percent of total for each group.

Table 3. Perioperative Medications and Details

Variable

Opioids Needed after Surgery

PNo Yes

No. patients 32 10 N/A
Medication details    
 Carbohydrate drink (missing = 4) 96.7% 100.0% 1.000

Midazolam (missing = 2) 46.9% 12.5% 0.114
Prophylactic antibiotics 100.0% 100.0% —
Oxymetazoline (0.05% solution) 96.9% 100.0% 1.000
Beta blocker 34.4% 0.0% 0.041
Neuromuscular blocking agent 81.3% 100.0% 0.308
Neuromuscular blocking reversal agent 78.1% 70.0% 0.678
Total ketamine (mg) 40.0 (20.0) 40.0 (25.0) 0.660
Propofol induction bolus (mg) 200.0 (80.0) 180.0 (50.0) 0.555
Propofol infusion (mg) 762.2 (908.5) 505.5 (1415.0) 0.494
Total propofol (mg) 917.7 (989.5) 635.5 (1427.0) 0.400
Dexamethasone 10.0 (0.0) 10.0 (0.0) 0.424
Local/regional anesthetic (mL) 9.0 (0.0) 9.0 (2.2) 0.330
Time from local to incision (min) 10.0 (3.5) 18 (10.0) 0.181
Intravenous fluids (mL) 698.0 (727.0) 517.0 (832.0) 0.988

Operative details    
Septoplasty 65.6% 70.0% 1.000
Osteotomy 50.0% 30.0% 0.305
Spreader grafts 59.4% 80.0% 0.286
Bone rasp 62.5% 50.0% 0.714
Turbinate reduction or fracturing 62.5% 60.0% 1.000
Nasal splint  0.592
Internal 40.6% 60.0%
External 9.4% 0.0%
Both 43.8% 30.0%
None 6.3% 10.0%
Anesthesia time (min)  110.0 (35.0)  114.5 (37.0) 0.712
Operative time (min)  68.0 (16.0)  72.0 (29.0) 0.745

Recovery phase    
Ibuprofen or acetaminophen in recovery (missing = 7) 10.3% 33.0% 0.195
Time in recovery area (min) 61.0 (15.5) 65.5 (17.0) 0.615
Any pain score > 0 before discharge 21.9% 20.0% 1.000
Opioids administered 0.0% 0.0% NT

Values are reported as either median (IQR) or percent of total for each group.
NT, not testable.
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patient. Both patients required opioids, with MMEs of 85 
and 20, respectively. Median time to opioid requirement 
was 27 hours (IQR 28 hours, range 3–81 hours). Pain score 
trends are displayed in Figure 6. Pain scores were higher 

in patients requiring opioids on PODs 1–5 (all P < 0.01). 
For opioid users, median pain scores peaked at 6.7 (IQR 
2.8) on POD 2. For those who did not require opioids, 
median pain scores peaked at 2.8 (IQR 4.0) on POD 1.

Postoperative Outcomes and Patient Satisfaction
We safely omitted opioid prescriptions in 76% of 

patients without sacrificing patient satisfaction. We were 
able to contact 16 (38%) patients for the follow-up tele-
phone survey, 3 of which required opioids. Patients from 
both groups rated their overall pain control as a median 
of 9 of 10 (P = 0.880), and no patient reported dissatis-
faction with their pain control. No episodes of bleeding 
or septal hematoma occurred. Two patients presented to 
the emergency department, neither of whom required 
opioids after surgery. The first developed significant 
nausea and vomiting the night after surgery, and the 
second was a diabetic who presented with hyperglycemia 
2 days after surgery. No patients presented to an emer-
gency department for uncontrolled pain. One patient 
developed a small 5 mm posteriorly positioned clinically 
insignificant septal perforation. Three were prescribed 
antibiotics for sinus (N = 2) and superficial surgical site 
infections (N = 1), and 1 patient was prescribed an anti-
fungal for presumed yeast infection (N = 1). Nearly all 
presented to their 1-week (N = 41) and 1-month (N = 38) 
follow-up appointments.

Fig. 4. Bar graph demonstrating an inverse correlation between 
overall protocol compliance and the need for opioid pain medica-
tions. Patients who exceeded 80% compliance did not require opi-
oids, whereas 38% of patients with 80% or less compliance did (P = 
0.007).

Fig. 5. Figure depicting the differences in patient compliance for all components of the protocol. Patients 
who required opioids (blue) had lower compliance rates for local and regional blocks (20% versus 63%, 
P = 0.030) and for ketorolac administration (70% versus 100%, P = 0.011). relatively low compliance was 
seen with the use of inhaled anesthetics and ibuprofen/acetaminophen after discharge.
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DISCUSSION
This is one of the first studies proposing a multimodal 

analgesic regimen for surgeons performing septorhino-
plasty. Our study shows that routine omission of opioids 
is safe and does not negatively impact patient satisfaction. 
In addition, patients who adhered to the protocol were 
less likely to require opioids. We conclude that with the 
use of this protocol, opioids do not need to be routinely 
prescribed after septorhinoplasty in settings where opioids 
can be made available, if needed.

This study has limitations. All surgeries were per-
formed by one surgeon at a single location, and our 
patient population was largely composed of young healthy 
White women. Therefore, the results of this study may not 
be generalizable to other patient populations or institu-
tions. However, many required osteotomies and septoplas-
ties, supporting the use of this protocol for more invasive 
procedures. Although patient satisfaction was equivalent 
between groups, our sample size was relatively small, and 
specific aspects of patient satisfaction were not addressed. 
We had a 38% telephone survey response rate, with rep-
resentation from both groups. Of the 16 responders, 5 
were patients who required opioids. To better determine 
patient-reported outcomes associated with use of this pro-
tocol, we will be surveying future patients using the rhi-
noplasty outcomes evaluation survey.34 It should be noted 
that this was not a comparative study. Anecdotally, our 
patients were always prescribed and required opioids after 
surgery. However, these data were not recorded in prior 
years, and we were unable to provide a historical compari-
son. It should be noted that the goal of this study was to 
determine the feasibility of omitting an opioid prescrip-
tion after surgery, which does not require a comparative 
group.

With regard to protocol violations, we noted several in 
the use of total intravenous anesthesia. We later discovered 
that this was due to anesthetist concern about prolonged 
stays in recovery due to potential drowsiness. As a result, 
several of the anesthetists chose to administer inhaled 

anesthetics at half the rate they would typically use in com-
bination with the propofol infusion. Patient compliance 
with non-opioid pain medications after discharge was also 
low. This was largely due to patients not providing us with 
these data, as opposed to true non-compliance. A trend 
toward lower compliance was observed in patients who 
required opioids (67% versus 13%, P = 0.091). We suspect 
this is due to the relatively small sample size. Similarly, 
the number of patients who required opioids was small; 
therefore, we were unable to perform a multivariable 
analysis to identify factors independently associated with 
needing opioids after surgery. However, of the 2 patients 
who required additional cartilage grafts (ribs and auricu-
lar cartilage), both required opioids. Such patients may 
be at a higher risk for opioid use after surgery. Practical 
barriers to implementing this protocol also exist. This 
protocol requires a 7-minute delay between injection of 
local anesthetic and incision. However, injection of local 
before prepping a draping may enhance operating room 
efficiency and reduce any potential delay. In addition, this 
protocol is dependent on the provider making an opioid 
prescription available, if needed. In situations where this 
is not possible, patients should be discharged with an opi-
oid prescription.

Previous studies show that the medications and tech-
niques in our protocol are efficacious when used alone.25–

30,35–39 Carbohydrate-rich drinks before surgery have been 
shown to reduce discomfort and anxiety.35 Gabapentin 
reduced pain scores and opioid requirements in several 
studies, including a review of 15 randomized trials in head 
and neck surgery.28,36,37 Two additional trials support gaba-
pentin use in septorhinoplasty.26,29 Intraoperative cortico-
steroids are often used for their anti-inflammatory effects 
but also have notable effects on postoperative pain.26 The 
sympatholytic properties of esmolol may also contribute 
to lower pain scores and opioid requirements after rhi-
noplasty.30 Intravenous non-steroidal anti-inflammatory 
medications are a key component for many enhanced 
recovery pathways, and randomized studies support their 

Fig. 6. Box plot displaying the trends in postoperative pain scores for PODs 0–7. For opioid users, pain 
scores peaked on POD 2, with median pain score of 6.7 (iQr 2.8). For non-users, pain scores peaked on 
POD 1 at 2.8 (iQr 4.0). Pain scores differed between groups on PODs 1–5 (all P < 0.05).
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use in septorhinoplasty.27,39 In other trials, subtherapeu-
tic ketamine and total intravenous anesthetic techniques 
have reduced the rate of emergence agitation, decreased 
pain scores, and increased patient satisfaction scores.40–44 
Local and regional nerve blocks have proved successful as 
well.25,31 In contrast to these studies, we sought to develop 
an anesthetic regimen encompassing all phases of care 
that incorporated several agents with known efficacy when 
used alone.

Similar protocols have been implemented for patients 
undergoing postmastectomy alloplastic or microvascular 
breast reconstruction. In this setting, enhanced recovery 
protocols have reduced the length of stay, reduced pain, 
and increased quality of recovery metrics.21–23 The adop-
tion of similar protocols could significantly improve the 
quality of care for other aesthetic and reconstructive sur-
gery patients.

Future avenues for research may include identify-
ing patients who are at a high risk for opioid use, so as 
to facilitate selective prescribing practices. A recent study 
by Marshall et al reported results for 35 patients undergo-
ing rhinoplasty, and found that operative technique was 
not associated with opioid use.45 This study was similar to 
ours in that it was likely underpowered to identify indi-
vidual factors associated with opioid use. We are continu-
ing to enroll patients in our registry and hope to accrue 
enough patients to identify risk factors for opioid use. 
Additionally, we aim to better quantify patient-reported 
outcomes associated with this protocol. The utility of this 
protocol in other outpatient surgical settings remains 
unknown and may serve as an additional area for investi-
gation. The implications of this study have direct benefits 
for patients and indirect societal benefits. Any interven-
tion to reduce the number of opioids needed by patients 
after surgery will reduce the risk of long-term use. In addi-
tion, a reduction in the number of unused opioids would 
benefit society, as 71% of current opioid abusers obtain 
their medications from friends or family.46
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