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Sufentanil Sublingual Tablet Reduces 
Postoperative Opioid Use Following 
Outpatient Plastic Surgery

Hisham Seify, MD, PhD, FACS

Abstract
Background: The emphasis on better pain control with less narcotic use represents an ongoing challenge for outpatient 

plastic surgery procedures. Intravenous (IV) bolus opioids during surgery can lead to short-term relief, but often repeat 

dosing is required in the postanesthesia care unit (PACU), prolonging recovery time. The sufentanil sublingual tablet (SST) 

has recently shown efficacy in reducing overall opioid use and postsurgical recovery time for outpatient general surgery 

procedures.

Objectives: To examine the effect of SST on PACU opioid use, adverse events, and recovery time compared with trad-

itional IV opioid drug regimens in patients undergoing aesthetic surgical procedures.

Methods: A retrospective chart review was performed on SST patients (n = 61) receiving a single 30 mcg SST 30 min-

utes before surgery (for short procedures) or 45 minutes before surgical extubation (longer procedures). A control group 

(n = 32) underwent similar surgical procedures utilizing standard IV opioid treatment without SST.

Results: Control and study groups were of similar age and sex. Procedure duration (approximately 3 hours) and 

intraoperative opioid administration were similar in both groups, with 92% of patients receiving SST before extubation due 

to the length of the case. Almost all control patients (90.6%) required rescue opioids during recovery in the PACU com-

pared with a few SST patients (16.4%; P < 0.001), averaging 5-fold higher dosing in the control group. Recovery duration did 

not differ between groups as factors other than pain management and adverse events affected discharge.

Conclusions: SST substantially reduced opioid administration in the PACU for patients undergoing outpatient plastic sur-

gery procedures.

Level of Evidence: 3 

Editorial Decision date: April 27, 2022; online publish-ahead-of-print May 6, 2022.

As more plastic and reconstructive surgery cases are per-

formed on an outpatient basis, there has been a focused 

effort to limit the overall opioid use during and after sur-

gery while enhancing the effectiveness of pain manage-

ment strategies.1,2 Multiple cosmetic procedures, such 

as abdominoplasty, liposuction, and breast-lift (“mommy 

makeover”), are now commonly combined into a single 

surgery, resulting in not only longer but also more painful 

and invasive surgeries. Maintaining adequate postopera-

tive analgesia to allow timely discharge of the patient be-

comes more challenging as surgery duration increases.

Studies suggest that inadequate postoperative pain 

management is common among adults.3 In a national 

study of more than 300 adults undergoing surgery, 86% re-

ported postoperative pain and 75% described the pain as 
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being moderate to severe.4 Uncontrolled postanesthesia 

care unit (PACU) pain is one of the main reasons for de-

layed discharge from the same-day surgery.5,6 Delayed 

discharge can limit the number of patients that can be ac-

commodated daily, add expense for nursing care overtime, 

and leave the patient and their family members dissatisfied. 

Furthermore, postoperative pain increases morbidities and 

risk of chronic postsurgical pain and, subsequently, risk of 

opioid addiction.7-9

Typically, intravenous (IV) fentanyl or less commonly 

IV hydromorphone or IV morphine is administered 

intraoperatively and postoperatively for pain management 

in outpatient procedures. Most notably, IV fentanyl has a 

rapid onset of effect but a very short duration of action, so 

it often must be administered repeatedly.10 The high peak 

plasma concentrations following bolus administration of 

fentanyl can cause a variety of cardiovascular and respira-

tory side effects.11 Furthermore, with repeated dosing often 

required in the PACU, nausea and vomiting are common 

adverse effects that may delay recovery and discharge.12

Sufentanil sublingual tablet (SST) 30 mcg (DSUVIA, 

AcelRx Pharmaceuticals, Inc., Hayward, CA) is an alterna-

tive novel sublingual opioid analgesic housed in a prefilled 

applicator (Figure 1), approximately equivalent to 5 mor-

phine milligram equivalents (MME).13 Once administered 

under the tongue, the tablet typically dissolves within 5 

minutes.14 Sufentanil is highly lipophilic, which allows for 

rapid transmucosal absorption into the sublingual tissues.15 

The transit of the drug from the sublingual tissue depot to 

the plasma occurs over time, avoiding the high peak levels 

obtained with bolus IV opioids (Figure 2).16 The pharmaco-

kinetic profile is consistent with the clinical profile, with an 

onset of analgesia by 15 minutes, a peak plasma concen-

tration by 60 minutes, and a duration of action of approxi-

mately 3 hours.16,17

Two recent studies have shown SST to be associated 

with reduced overall opioid use and postsurgical recovery 

time.18,19 A single dose of SST administered approximately 

30 minutes before incision in an outpatient general surgery 

setting reduced the overall opioid dose (during surgery 

and recovery) by more than 50% and reduced recovery 

time by 34% compared with controls undergoing similar 

short-duration (<1 hour) surgeries.18 In a second larger 

study, when dosed either preoperatively or intraoperatively 

among inpatients and outpatients matched across a wide 

variety of surgeries, patients receiving SST required 50% 

less opioid dosing in the PACU and a 14-minute shorter re-

covery duration than controls.19 Other studies have shown 

that SST, unlike traditional IV opioids, has minimal effects 

on cognitive and respiratory function, which can also influ-

ence recovery times in ambulatory settings.20,21

SST is approved for the management of acute pain in 

adults in medically supervised settings.22 It has not yet 

been studied among plastic surgery patients undergoing 

general anesthesia for long-duration procedures. In this 

study, SST was evaluated in an outpatient plastic sur-

gery setting for its ability to minimize PACU opioid dosing 

in order to possibly reduce PACU adverse events and 

shorten PACU recovery times compared with matched his-

torical controls.

Figure 1. Sufentanil sublingual tablet (SST; DSUVIA, 
AcelRx Pharmaceuticals, Inc., Hayward, CA) 30 mcg 
in a disposable single-dose applicator for sublingual 
administration. Reproduced with permission from AcelRx 
Pharmaceuticals, Inc.

Figure 2. Plasma concentration profile of sufentanil 
administered as sufentanil sublingual tablet 30 mcg (SST 
30 mcg; lower curve; DSUVIA, AcelRx Pharmaceuticals, Inc., 
Hayward, CA) or intravenous (IV) sufentanil 30 mcg (upper 
curve). Reproduced with permission from Fisher et al. 2018.16
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METHODS

Following IRB approval (WIRB-Copernicus Group; WCG IRB 

#20210729), a retrospective chart review was performed 

on patients who underwent general anesthesia for plastic 

surgery procedures at our ambulatory surgery center be-

tween January 2020 and March 2021, with control patients 

treated within the first 6 months and SST-treated patients 

mainly falling into the remaining 9-month period. Written 

consent was provided, by which the patients agreed to the 

use and analysis of their data.

The standard anesthetic regimen for all patients (con-

trols and SST-treated) consisted of administration of 

midazolam 2 mg IV preoperatively and induction of an-

esthesia using IV propofol and IV fentanyl. Sevoflurane 

and nitrous oxide were utilized to maintain anesthesia for 

the duration of the procedure. Additional IV opioids were 

used as needed intraoperatively and postoperatively. All 

patients had local field block with bupivacaine or lido-

caine. Patients undergoing breast procedures had pec-

toral I  and II blocks.23 Prophylactic antiemetics were 

provided in both groups, with additional antiemetics 

administered in the PACU for nausea and/or vomiting. 

Additional key elements of Enhanced Recovery After 

Surgery (ERAS) recommendations were implemented, in-

cluding the preoperative elements of patient and family 

education, patient optimization before admission, min-

imal fasting, antibiotic prophylaxis, and venous throm-

boembolism prophylaxis.24 Following the procedure, 

patients were prescribed oxycodone/acetaminophen 

orally as needed for 5 days. 

Sufentanil Sublingual Tablet Treatment 
Group Procedures

SST administration was designed to allow peak plasma 

concentrations to be achieved as the patient arrived in the 

PACU to maximize PACU analgesia and minimize PACU 

opioid dosing to facilitate timely discharge. SST-treated 

patients were administered a single SST 30 mcg approxi-

mately 30 minutes before incision for shorter-duration pro-

cedures to allow the 3-hour analgesic duration of a single 

dose to cover the intraoperative and postoperative period. 

For longer-duration procedures (>1 hour), which were the 

majority of the cases, standard IV opioid dosing was util-

ized for analgesia intraoperatively and a single dose of 

SST 30 mcg was administered approximately 45 minutes 

before the end of anesthesia. The study protocol for the 

SST patients is shown in Figure 3.

Assessments

Age, sex, procedure duration, use of intraoperative opi-

oids, time spent in the PACU before discharge, and add-

itional opioids or antiemetics in the PACU were examined. 

Adverse events and medical treatment for these events 

were also recorded. Primary outcomes of interest were 

Figure 3. Study protocol for administering sufentanil sublingual tablet (SST; DSUVIA, AcelRx Pharmaceuticals, Inc., Hayward, 
CA) 30 mcg for outpatient plastic surgery with general anesthesia. IV, intravenous.
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the percent of patients requiring PACU opioids and the 

average IV MME administered in the PACU.

Statistics

Descriptive statistics were calculated and reviewed for 

all patients. The univariate analysis compared groups 

on demographics, surgical details, and perioperative 

drug administration. Intraoperative and postopera-

tive opioid doses were converted to MME to allow for 

a consistent unit of opioid utilization. MME conversion 

calculations were based on the Practical Pain Manage-

ment online opioid calculator (https://opioidcalculator.

practicalpainmanagement.com).25 The statistical level of 

significance was set at 5% (P < 0.05) for all univariate ana-

lyses for continuous data and the chi-square test for cat-

egorical variables. Analyses were conducted using SPSS 

version 28.0 (IBM Corp., Armonk, NY).

RESULTS

Patient Demographics

The chart reviews of aesthetic surgery patients under-

going general anesthesia yielded 32 outpatient cases 

receiving typical IV opioid analgesics perioperatively (con-

trol group) and 61 outpatient cases receiving SST. Groups 

did not differ in demographic variables (Table 1), with the 

vast majority of patients being female with an average 

age in the mid-40s. No patients in either cohort were 

taking chronic outpatient opioids before the procedure. 

The most common surgical procedures in both groups 

were bilateral breast augmentations (eg, capsulectomy 

with mastopexy) or reductions, often combined with an 

additional procedure (eg, liposuction and/or abdomino-

plasty). There was a trend for procedure duration to be 

slightly longer for controls (3 hours and 12 minutes) than 

for the SST group (2 hours and 40 minutes; P = 0.10). As a 

result, the duration of surgery was used as a covariate for 

subsequent analyses comparing opioid MME administra-

tion between groups.

Sufentanil Sublingual Tablet Dosing

The majority of patients in the SST group (56/61) had sur-

gical durations > 1 hour and, therefore, received a dose of 

SST sublingually 45 minutes before extubation, while the 

5 remaining patients underwent short-duration proced-

ures and received a dose of SST before the start of the 

procedure.

Opioid MME Dosing

Not surprisingly, the dosing of IV opioids intraoperatively 

did not differ significantly between groups as presented 

in Table 2, because the majority of patients were admin-

istered SST toward the end of the procedure when most 

intraoperative IV analgesics had already been adminis-

tered. This calculation of IV MME administered during 

surgery does not include the SST opioid equivalent of 

5 MME, which brings the total in the SST-treated group 

to the same administered dose of opioids before the pa-

tient enters the recovery room. In the PACU, 29 of the 

32 (90.6%) patients in the control group required opioids 

during the recovery period vs 10 of the 61 (16.4%) SST-

treated patients (Pearson chi-square = 47.49; P < 0.001). 

This resulted in the groups differing in the average dose of 

opioids administered in the PACU, with controls receiving 

more MME (3.6 ± 2.65) than SST patients (0.64 ± 2.31; 

P < 0.001).

Antiemetic Dosing and Adverse Events

Patients received prophylactic antiemetics, with ondanse-

tron being the most commonly administered drug, fol-

lowed by metoclopramide, famotidine, and promethazine. 

During recovery, 3 patients in the control group required 

additional antiemetics in the PACU for nausea (9.4%), 

whereas only 1 SST patient (1.6%) had nausea and re-

quired an antiemetic in the PACU. Aside from the cases 

of nausea in the PACU, there were no additional adverse 

events reported during the recovery period, and no pa-

tient in either treatment group required naloxone for re-

spiratory depression.

Table 1. Patient Characteristics

Variable Control  

(n = 32) 

SST  

(n = 61) 

P-value 

Females, n (%) 31 (96.9%) 56 (91.8%) 0.43

Age (years), mean (SD) 44.1 (9.6) 46.1 (13.4) 0.45

Duration of surgery 

(h:min), mean (SD)

3:12 (1:32) 2:40 (1:23) 0.10

SD, standard deviation; SST, sufentanil sublingual tablet.

Table 2. Intravenous Morphine Milligram Equivalent 
 Utilization

Variable  

mean (SD) 

Control  

(n = 32) 

Study  

(n = 61) 

P-value 

IV opioid MME during 

surgery

23.54 (9.76) 18.66 (9.17) 0.07

IV opioid MME during 

recovery

3.60 (2.65) 0.64 (2.31) <0.001

IV, intravenous; MME, morphine milligram equivalent; SD, standard deviation.

https://opioidcalculator.practicalpainmanagement.com
https://opioidcalculator.practicalpainmanagement.com
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Postanesthesia Care Unit Time

The average duration of time spent in the PACU did not 

differ between the 2 groups, even though the SST-treated 

patients required less PACU opioids and did not have any 

adverse events delaying discharge. The control group 

stayed an average of 59 ± 15 minutes before discharge 

compared with 57 ± 20 minutes for SST-treated patients. 

It was observed by the clinical staff that discharge time 

was more governed by nurse routine, availability of patient 

transport, and additional factors other than patient readi-

ness for discharge.

DISCUSSION

With the recent opioid-sparing approach to perioperative 

pain control across all surgical specialties, the challenge 

has been providing effective pain control while minimizing 

opioid dosing. The idea is not to practice opioid-free sur-

gery but rather to carefully select the appropriate opioid 

and dosing regimen to optimize postoperative pain control 

and decrease the need for recovery room administration 

of opioids to allow for more rapid discharge.

The current evaluation of SST for pain management in 

outpatient aesthetic surgery patients undergoing general 

anesthesia aimed to address the challenge of reducing 

opioid dosing and associated negative sequelae in the 

PACU across a wide range of cosmetic surgeries, including 

those of extended duration (4 or more hours of proce-

dural time). Previously published studies examining SST 

for acute pain management have highlighted its safety and 

efficacy with procedures of relatively shorter duration, typ-

ically averaging under an hour.18,19,26

For outpatient plastic surgery procedures, SST may be 

the “optimal” opioid to use because a single sublingual 

dose, which is the equivalent of 5 MME,14 provides 3 to 4 

hours of analgesia while not exposing patients to the high 

peak plasma concentrations that are inherent with typical 

IV bolus dosing of opioids.16,27 SST has been found to have 

minimal effect on cognitive functioning. In a study of SST 

administered to patients with moderate-to-severe pain in 

the emergency department, cognition as measured by the 

6-item screener showed no decrease from baseline in 97% 

(73/75) of patients and a single point drop in 3% (2/75) of 

patients 1 hour after SST dosing, which is the time of peak 

plasma concentration.20 The almost complete lack of ef-

fect of SST on cognition is why it is able to be used for 

plastic surgery procedures conducted in the minimal seda-

tion setting.28 Although only a single dose is often needed 

for surgical procedures,19 multiple doses of SST can be ad-

ministered with a minimum of 1 hour between doses.13

Administering a single SST approximately 45 minutes 

before extubation for cases over an hour in duration (and 

30 minutes before intubation for shorter-duration cases) 

allowed this relatively low MME dose to provide significant 

analgesia throughout the immediate postoperative period. 

Only 16.4% of the SST group required additional opioids 

in the PACU compared with nearly all (90.6%) of the con-

trols who underwent similar lengthy procedures with both 

groups averaging surgical durations of approximately 3 

hours. This may not be surprising given that the typical IV 

fentanyl boluses administered intraoperatively suffer from 

a very rapid decay in plasma concentrations such that pa-

tients have pain returning within 30 minutes of dosing, due 

to the initial distribution half-life of only 1.7 minutes for IV 

fentanyl.10,29,30 The sublingual absorption of sufentanil in 

the SST occurs over time such that the duration of anal-

gesia is greatly extended compared with the equivalent 

dose of IV fentanyl.31 Figure 4 illustrates how intraoperative 

dosing of SST can provide analgesia into the PACU period 

without increasing the intraoperative MME.

While the dosing of PACU opioids was dramatically re-

duced, which may underlie the 3-fold lower incidence of 

nausea in the SST-treated group, interestingly, SST had no 

effect on time to discharge. Both control and SST-treated 

patients were in the PACU for approximately 1 hour before 

being discharged. As this was a retrospective study in our 

surgical center, “readiness for discharge” was not meas-

ured but likely would have shown a difference. The standard 

recovery protocols used in this specific clinical setting in-

clude a monitoring period, discussion of postdischarge 

instructions, and arranging patient discharge. In this outpa-

tient unit, the patient is discharged from the PACU with no 

step-down or phase 2 unit, and the patient family members 

were not instructed to arrive earlier than an hour following 

the end of the procedure. Importantly, we have recently 

been revamping our PACU routine to allow for more rapid 

discharge of patients dosed with SST, as the large majority 

of these patients are comfortable and do not require IV 

opioids in recovery, even following extensive procedures.

Our clinical experience from using our SST protocol 

(Figure 3) for perioperative pain management has been 

that patients have an easier recovery with a smoother 

extubation and transfer to the recovery room compared 

with our years of experience with standard IV opioid ad-

ministration intraoperatively. Good communication be-

tween the different team members is essential, as opioid 

requirements in the PACU greatly diminished following SST 

dosing and standard approaches to PACU pain manage-

ment and patient flow had to be reconsidered. The cost of 

SST is under $60 per dose, so while it is more expensive 

than IV opioids, the increased patient satisfaction that we 

have observed makes the relative cost compared with the 

overall procedure negligible.

The rapid onset (within 15 minutes)17 and ease of ad-

ministration of SST with the prefilled applicator (Figure 1) 

may be a time- and money-saving feature in the fast-paced 

outpatient aesthetic setting. Not all procedures need to be 
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performed with general anesthesia or even conscious or 

deep sedation, which all require the setup of an IV line, 

which can take up nursing staff time. For those procedures 

with a duration well within the efficacy duration of a single 

SST dose (3-4 hours),27 effective pain management without 

IV propofol, midazolam, or fentanyl may be economically 

beneficial. Our clinical practice utilizes SST, along with 

local anesthetic infiltration, without an IV for awake aes-

thetic procedures, such as liposuction and facelifts.28 

Although emergency equipment is available, including nal-

oxone to be given intramuscularly if necessary, it has not 

been needed to date.

Limitations of the study include that it was a chart re-

view and not a prospectively designed, randomized study. 

The variety of procedures conducted reflect real-world 

clinical practice; however, study and control groups were 

not matched for procedure type or procedure duration. 

Indeed, the mean duration of surgery was slightly longer 

for control patients than for SST-treated patients, although 

the difference was not statistically significant. The use of 

surgery duration as a statistical covariate in all analyses 

addressed the issue, but matching patients on surgical du-

ration in future studies would provide a more rigorous con-

trol for potential group differences. This study also did not 

employ a metric of pain or readiness for discharge in the 

PACU, which could have been used to assess the poten-

tial of SST to facilitate a timely discharge. Additionally, with 

only 5 SST patients receiving a preoperative dose for short 

procedures, a comparison of the efficacy of SST between 

preoperative and intraoperative dosing was not possible 

in this study.

CONCLUSIONS

SST significantly reduced both the percentage of patients 

requiring PACU opioids and the overall average dose ad-

ministered in the PACU compared with control patients 

receiving standard IV opioids. In addition, SST was asso-

ciated with a lower rate of nausea requiring antiemetics 

in the PACU. As outpatient aesthetic surgeries increase in 

complexity and duration, SST may be a powerful pain man-

agement adjunct when dosed before extubation to allow 

for patient comfort in the PACU with minimal need for add-

itional opioids to be administered.
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