
Introduction 

The landscape of ambulatory and office-based surgeries has been changing over the 
last twenty-five years. Procedures that were traditionally done in hospitals are migrating 
to the outpatient setting at a remarkable rate. This rapid expansion, in turn, has increased 
awareness to patient safety considerations for outpatient procedures that includes under-
standing the appropriate patient, procedure, and location where the procedure will be 
performed. In addition, one must also consider the choice of anesthesia techniques, per-
sonnel, available resources, and emergency preparedness. 

Surgical procedures within the United States (US) are increasingly shifting to outpa-
tient or non-hospital locations, as seen in the expected 4% annual expansion rate of the 
ambulatory surgery center (ASC) market over the ten-year period from 2017 to 2027 [1–
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In the last quarter of a century, the backdrop of appropriate ambulatory and office-based 
surgeries has changed dramatically. Procedures that were traditionally done in hospitals or 
patients being admitted after surgery are migrating to the outpatient setting and being dis-
charged on the same day, respectively, at a remarkable rate. In the face of this exponential 
growth, anesthesiologists are constantly being challenged to maintain patient safety by un-
derstanding the appropriate patient selection, procedure, and surgical location. Recently 
published literature supports the trend of higher, more medically complex patients, and 
more complicated procedures shifting towards the outpatient arena. Several reasons that 
may account for this include cost incentives, advancement in anesthesia techniques, en-
hanced recovery after surgery protocols, and increased patient satisfaction. Anesthesiolo-
gists must understand that there is a lack of standardized state regulations regarding am-
bulatory surgery centers and office-based surgery centers. Current and recently graduated 
anesthesiologists should be aware of the safety concerns related to the various non-hospi-
tal-based locations, the sustained growth and demand for anesthesia in the office, and the 
expansion of mobile anesthesia practices in the US in order to keep up and practice safely 
with the professional trends. Continuing procedural ambulatory shifts will require ongo-
ing outcomes research, likely prospective in nature, on these novel outpatient procedures, 
in order to develop risk stratification and prediction models for the selection of the proper 
patient, procedure, and surgery location. 
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3]. In 2018, Young et al. [4] reported that there were millions of 
procedures performed annually in the ambulatory setting as of 
2014. There is an expected increase to 144 million procedures by 
2023 [5]. In 2005, hospital-based outpatient departments 
(HOPDs) were performing 59% of outpatient cases versus 41% by 
ASCs. By 2020, this proportion has reversed with HOPDs per-
forming 40% of cases, ASCs with 36%, and offices with 24% [5]. 
On average, an important contribution towards the shift in proce-
dural location is that surgeries performed at ASCs cost 60% of 
HOPDs. More complex patients (American Society of Anesthesi-
ologists [ASA] Physical Status [PS] III or higher) are having their 
surgeries and procedures performed in the ambulatory setting as 
well [6]. The outpatient facility may be a stand-alone ASC, a facil-
ity attached to a hospital outpatient department, or even an office. 
Some of these environments may not have the necessary equip-
ment to monitor complex patients or to deal with a medical emer-
gency [7]. Understanding these factors within the outpatient pro-
cedural or surgical setting is the key to patient safety. Anesthesiol-
ogists play an important role in selecting patients that are appro-
priate for the outpatient setting that may reduce the likelihood of 
complications and readmission rates via adequate pain control, 
use of multimodal anesthesia, adequate post-operative nausea and 
vomiting (PONV), and ensuring that patients are medically opti-
mized before their procedure. 

Concurrently, several incentives have arisen to drive procedures 
from the ASC to the office-based surgery (OBS) center. According 
to the Healthcare Cost and Utilization Project, some of the most 
common ambulatory procedures include ophthalmologic lens and 
cataract procedures, musculoskeletal procedures, cholecystecto-
mies, hernia repairs, breast procedures, tonsillectomies, myringot-
omies, hysterectomies, pacemaker management and implantations, 
vascular stent procedures, and spine laminectomies [8]. Another 
report by VMG Health on ambulatory centers performing 2 mil-
lion cases in 2022 cited these top outpatient procedures: gastroen-
terology, 32%; ophthalmology, 26%; pain management, 22%; and 
orthopedics, 21% [9]. The largest drivers of this trend away from 
hospitals include increased patient satisfaction, reduced healthcare 
costs, and improved productivity [10–12]. Enhanced recovery after 
surgery (ERAS) protocols have helped enhance patients’ experi-
ence and same-day discharge. For example, more orthopedic sur-
geries (total joints, minimally invasive spine surgery, and single 
and multi-level fusions) are being performed in the ambulatory 
setting [3]. As one report in 2021 estimated, patients may save 
about $680 USD per procedure in the ambulatory setting when 
compared to inpatient procedures [13]. Over the next few years, 
outpatient orthopedic procedures are expected to grow at 6.5% 
compounded annual growth rate [14]. 

For cardiovascular procedures, there is less movement from the 
inpatient to outpatient setting as a result of the patients being older, 
having more comorbidities, and frequently requiring admission to 
the hospital. The patients need complex coordinated medical care 
and often intensive care units, and thus are less likely to be appro-
priate candidates for the outpatient setting. However, certain cardi-
ology procedures could expand to ambulatory settings (electro-
physiology and other interventional cardiology procedures), if 
there are coordinated guidelines and procedures in place to trans-
fer patients to a tertiary care facility should they require a higher 
level of care. Similarly, vascular procedures are also being per-
formed in the outpatient setting (inferior vena cava [IVC] filter 
placement and peripheral vascular interventions [PVI]). 

Interventional radiology (IR) procedures have benefits like re-
duced hospital stays and costs, due to the minimally invasive na-
ture of their procedures, with a projected growth of nearly 6.5% 
from 2023 to 2028 [15]. Examples of IR procedures include cen-
tral venous line placements, arterial embolization, IVC filter 
placement, vascular interventions for fibroids and scrotal varico-
celes, image-guided biopsy or drainage, image-guided approaches 
for cancer biopsy, treatment, and surveillance, and vertebroplas-
ties and kyphoplasties for pain related to spinal metastases [16]. 
Gynecological procedures are expected to decline in the inpatient 
setting by nearly 30% as obstetricians and gynecologists are per-
forming more procedures (hysteroscopies and sling procedures) 
in their offices [3]. Gastroenterology may be one of the fastest 
growing markets, with a 20% growth from 2015 to 2016 [3]. Up-
per endoscopies with anesthesia services represent about 7.3% of 
all procedures done according to one industry report [17]. Dental 
procedures have among the largest market share through 2023, 
the majority of which are performed in office-based settings [5]. 
Ophthalmology is growing their market by doing more proce-
dures in the outpatient setting, with and without anesthesia ser-
vices [18]. Plastic surgery has been one of the pioneers for per-
forming outpatient procedures, and they continue to see expo-
nential growth to the outpatient setting [19]. Urology is observing 
a shift in reimbursements from hospital-based procedures to of-
fice-based ones, resulting in changes in the types of procedures 
being performed in the office that were historically performed in 
ASCs or HOPDs [20]. 

Outpatient procedures by specialty 

Gynecology 

Khandwala and Jayachandran [21] performed a small prospec-
tive feasibility study in 2012 that demonstrated that office-based 
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sling procedures are safe and feasible. A recent retrospective anal-
ysis by Cappuccio et al. [22] from 2021 examined data from 2008 
to 2015, consisting of over 41,000 patients undergoing hysterecto-
my for endometrial cancer. They discovered that there was a 41% 
shift in volume from inpatient to outpatient centers. This was as-
sociated with a cost reduction of $2,500 per hysterectomy. The 
authors mentioned that performing hysterectomies robotically in 
mid-sized hospitals were important factors associated with same-
day discharge. However, patients undergoing abdominal hysterec-
tomy or other concomitant procedures, with advanced age, of Af-
rican American race, and with higher co-morbidities were more 
likely to be admitted. 

Morgan et al. [23] studied a large retrospective analysis from 
2010 to 2013 from a national data set on inpatient and outpatient 
hysterectomies from over 386,000 patients. The authors identi-
fied an outflow of cases to the outpatient setting, with inpatient 
and outpatient rates of 26.6 per 10,000 and 13.3 per 10,000 wom-
en changing to 15.4 per 10,000 and 19.6 per 10,000 women, re-
spectively. 

In 2020, a retrospective military study by Fielden et al. [24] on 
the benefits of office versus operating room (OR) hysteroscopy 
was done on 280 patients from 2015 to 2018. They compared ad-
mission time, procedure time, reimbursement, and costs for each 
type of hysteroscopy treatment group to develop a time-cost-ben-
efit-value (TCBV). The TCBV was defined as any cost savings 
plus difference in reimbursement rates when Medicare increased 
office reimbursements in 2017. On average, the office had a one-
hour clinic time versus 6.2 h for admission in the hospital. The 
average procedure time was 41%–61% shorter in the clinic versus 
in the OR. The authors had limited data on total actual office ap-
pointment time (57 of 235 cases) whereas they had the entire data 
for the OR cases (45). On average, 11% (26 of 235) of patients in 
the clinic could not complete the procedure. This was due to ex-
tensive pathology (16 of 235 cases), inability to tolerate the proce-
dure (6 of 235 cases), and inability to visualize (4 of 235 cases). 
However, they could not track all of the direct and indirect costs 
of the OR and clinic and therefore were unable to calculate true 
TCBVs. They focused on disposable costs and labor — places that 
employed civilian anesthesiologists would face higher costs than 
active-duty staff. 

Spine surgery 

Spine surgery is an incredibly lucrative procedure for spine sur-
geons and there is a desire to discharge patients on the same day 
to reduce hospital costs and hospital length of stay. However, 
same-day discharge for spine surgery is debatable. A 2018 large-

scale retrospective case control study review by Arshi et al. [25] 
examined a national private insurance database from 2011 to 2016 
to analyze the inpatient versus outpatient complication rates of 
anterior cervical discectomy and fusion (ACDF) surgeries. The 
authors were able to identify 770 patients who were discharged on 
the same day versus 26,826 patients who were admitted after sur-
gery. They reported that outpatient ACDF was associated with a 
greater risk of perioperative surgical complications, including re-
vision posterior or anterior surgery, requiring postoperative lami-
nectomy, and a higher risk of perioperative renal failure. They as-
sert that proper patient selection is crucial to reduce the risk of 
these complications. Conversely, Yerneni et al. [26] performed a 
retrospective meta-analysis of outpatient ACDF articles and 
found no statistically significant differences between inpatient and 
outpatient ACDF in terms of overall complications such as stroke, 
thrombolytic events, dysphagia, and hematoma. They report that 
outpatient ACDFs were more likely to have lower reoperation 
rates, mortality, and hospitalization duration. Their analysis was 
limited by the lack of high-quality evidence in the literature. 

Other authors reported a reduction in costs for outpatient 
ACDF, an increasing shift in outpatient ACDF volume, and low 
likelihood of complications. Martin et al. [27] performed a retro-
spective review of a national insurance database of outpatient 
ACDF trends and costs from 2007 to 2014, demonstrating lower 
costs for outpatient surgery at 90 days, lower incidences of 30-day 
complications, and a higher morbidity for inpatient surgery. Del-
Sole et al. reported in a 2019 meta-analysis substantial growth in 
spine surgery from 1994 through 2016 [28]. Their data reflected 
low likelihood of complications after same-day discharge. A 2020 
retrospective review of Medicare patients undergoing ACDF 
identified 264,000 surgeries from 2012 to 2017 [29]. Their data 
demonstrated a significant increase of 185% in ASC ACDF vol-
ume from 2015 to 2017. 

Urology 

A common urology procedure typically performed in the hos-
pital is the ureteral (JJ) stent placement. There is a push in urology 
to move some of these stent placements in the clinic for the right 
patient. In 2019, Doersch et al. [30] examined clinic versus OR 
ureteral (JJ) stent placements (under nitrous oxide and/or local 
anesthesia [LA] versus general anesthesia [GA], respectively) in 
New York. Outcomes compared were complications, unanticipat-
ed hospitalizations, and stent failures. Overall, there were low 
complication rates (unanticipated hospitalizations or stent fail-
ures) — 4.1% in the clinic setting versus 7.9% in the OR setting. 
The authors could not find any identifiable risk factors that affect-
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ed the complication rates; the clinic versus OR setting was not 
predictive of complications. 

Another type of office procedure is the magnetic resonance 
imaging prostate partial gland cryoablation. A 2020 feasibility 
study by Basourakos et al. [31] examined patients who under-
went this procedure under LA. The authors found adequate out-
comes of cancer remission without an increase in urinary or sex-
ual function compared to the baseline. Additionally, in-office 
costs were significantly lower than when doing the procedure 
under GA in the OR at an ASC ($4,400 versus $8,400). While 
disposable costs for both in-office and OR procedures were simi-
lar ($3,086), the fixed costs for in-office procedures were $305 
while for OR procedures ranged from $1,859 to $6,049. The larg-
er fixed costs for the OR were from driven from the need to per-
form the procedure under GA and longer operative times (90–
150 min versus 16–58 min). 

For women undergoing complex female pelvic floor recon-
struction surgery, Dutta et al. [32] created in 2020 an ERAS pro-
tocol for same-day discharge and studied whether this would re-
sult in a reduction in hospital resources without compromising 
patient safety outcomes. Their ERAS protocol involved pre-opera-
tive hydration, urinary analgesia, non-narcotic analgesia, involve-
ment of the family, and communication. The authors found no 
differences in demographics, operative details, complications, 
overall revenues or expenses, emergency room visits, or unexpect-
ed clinic visits when comparing pre-ERAS protocol versus post-
ERAS protocol. They did find a significant difference in the bed-
unit cost ($210 versus $533) and the amount of prescribed narcot-
ics in favor of the post-ERAS group. The post-ERAS group did 
have significantly more patients undergo the procedure in an am-
bulatory setting (73.6% versus 48.8%) and who were discharged 
on the same day (80.2% versus 50%). 

Partial nephrectomies are moving towards a same-day dis-
charge. Wood et al. [33] conducted a retrospective analysis over 
six years from 2015 to 2021 comparing a before and after imple-
mentation of a same-day discharge protocol for partial nephrecto-
my. On a before and after same-day discharge protocol compari-
son, their study found 78% of post- anesthesia care unit (PACU) 
patients were discharged on the same day compared to 0%, had 
similar safety profile, and no difference in readmission rates, but 
same-day discharge patients were more likely to return to the of-
fice for an unplanned visit (17.8% versus 6.8%). On a cost basis, 
same-day discharge patients incurred higher costs from the 
lengthier PACU stay by $1,622 per patient; on the other hand, to-
tal healthcare costs were lower for same-day discharge patients 
($5,222 versus $8,425 per patient). 

Vascular 

Vascular surgery outpatient procedures have also increased 
while inpatient services have declined. Jones et al. [34] examined 
cases from 2006 to 2011, demonstrating a significant shift of PVI 
to the outpatient setting. The authors identified nearly 40,000 
Medicare patients and found that there was a large reduction in 
the rate of PVIs in the hospital: 209.7 to 151.6 per 100,000 benefi-
ciaries. Meanwhile outpatient hospitals and office-based laborato-
ries (OBLs) saw a huge increase: 184.7 to 228.5 per 100,000 bene-
ficiaries and 6 to 37.8 per 100,000 beneficiaries, respectively. 

Looking at the trends of ambulatory shifts, Schramm et al. [35] 
reviewed Medicare claims from 2011 to 2017 for PVI, demon-
strating a large increase in office-based billing and steep decreases 
in hospital inpatient and outpatient billing. Over this time period, 
the largest proceduralist growth was in the radiology group versus 
cardiology or vascular surgery. Overall, all OBL claims sent in by 
surgery, cardiology, and radiology showed significant advance-
ment during this time. 

Another report by Smith et al. [36] reviewed Medicare payments 
from 2013 to 2015 for vascular procedures (atherectomy, diagnos-
tic angiography, stent placement, and percutaneous transluminal 
angioplasty) and found a 64% increase of procedure in office vol-
ume. A more recent study by Mukherjee et al. [37] surveying cases 
from 2011 to 2014 demonstrated a 60% increase in outpatient PVI, 
with office procedures increasing by as much as 298%. 

An examination of 6,200 procedures on nearly 2,800 patients 
from 2011 to 2015 by Aurshina et al. [38] found that low risk pa-
tients were able to safely undergo minimally invasive, noncomplex 
vascular procedures with low risk for morbidity and mortality. 
The authors looked at procedures performed at an OBL. The ma-
jority of their patients were ASA PS I and II. They found no pa-
tients with any deaths, major bleeding, myocardial infarction, or 
stroke within 72 h of the procedure. A study in 2016 by Alsheekh 
et al. [39] reported that vascular surgeons were safely able to place 
IVC filters in patients in their offices. 

Interventional radiology 

IR procedures are also moving into the outpatient arena. Wang 
et al. [40] investigated the cost of endovascular intervention ver-
sus hysterectomy to treat uterine leiomyoma along with hospital 
length of stay. The authors examined outpatient data from over 
227,000 patients from California (2005–2011) and Florida (2005–
2014). They compared three groups: hysterectomy, myomectomy, 
and uterine artery embolization (UAE) for treatment of uterine 
leiomyoma. Patients who received a hysterectomy had slightly 
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longer mean length of stay versus the other two treatment groups. 
The cost of an UAE was significantly cheaper, $3,772, versus hys-
terectomy, $5,409, and versus myomectomy, $6,318. Their study 
found that 75% of the patients undergoing an UAE were dis-
charged on the same day versus 55% of the patients undergoing 
hysterectomy. 

Ahn et al. [41] published a 2017 case series on 5,134 outpatients 
who underwent endovascular procedures. They examined the 
first 5,134 consecutive patients in the office from 2006 to 2013 to 
assess for complication and success rates. The five types of proce-
dures in descending order of proportion were venous interven-
tions, arterial interventions, diagnostic angiograms, dialysis access 
interventions, and venous catheter management. There were low 
complication rates: 1%, 1.5%, 3%, 1.1%, and 0.7%, respectively. 
Nine patients out of 5,134 died within 30 days of their procedure 
but were not deemed to be procedure-related. 

Offices may provide improved patient satisfaction as there can 
be reduced delays for IR procedures. In 2020, Hickey et al. [42] 
studied the impact of an OBL versus hospital setting on procedure 
start delays. They looked at 176 mapping and treatment angio-
grams from 2019 to 2020. There were no differences in mapping 
or treatment angiograms between each site. There were longer 
start delays in the hospital versus the office (28.6 min versus 0.8 
min). Procedures also took longer on average in the hospital ver-
sus the office (2 h, 1.8 min versus 1 h, 44 min). It follows that pa-
tients would have higher satisfaction since there were less delays 
and shorter procedure duration. Additionally, there were cost sav-
ings associated with office-based procedures as more of the pro-
cedure payment stays with the radiology practice rather than go-
ing towards the hospital facility fee. 

Dental 

Patient safety in dental offices has been wrought with controver-
sy in the past. Specifically, pediatric deaths in dental offices from 
1980 to 2011 were reported on by Lee et al. [43]. There were 44 
deaths: two in ages 0–23 months, 21 in ages 2–5 years, eight in ages 
6–12, 13 in ages 13–21 years, and. The type of anesthesia used was 
reported with the fatalities: 20 in a setting of moderate sedation, 10 
in a setting of GA, 10 were not reported, and 4four with LA. The 
type of anesthesia provider was also reported- 25 deaths were in 
the setting of a pediatric/general dentist, 8 with an oral surgeon, 7 
with anesthesia, and 4 were not reported. The procedure location 
was labeled with the fatalities: 31 deaths occurred in offices, six in 
hospital, and seven were not reported. However, a recent report by 
Gaiser et al. [44] examining online versus PubMed (https://
pubmed.ncbi.nlm.nih.gov/, United States National Library of Med-

icine) published deaths in dental offices found that there may be 
an undercounting of deaths as well as underestimation of the risks 
from sedation and GA. More reported deaths under the age of 18 
were seen in the non-expert online articles versus PubMed. 

Within the adult world in the military health system, dental ad-
verse event trends were examined by Stahl et al. [45]. They looked 
retrospectively from 2013 to 2016 and found a 32% increase in 
events in dentistry. Additionally, dental adverse outcomes were 
the highest compared to other specialties (32.7%). Of the adverse 
events, wrong-sided surgeries (WSS) and intraoperative/post-op-
erative anesthesia or surgery issues were the highest fraction sen-
tinel events (63% and 14%, respectively). Within WSS, wrong-sid-
ed anesthesia and wrong-tooth surgery comprised the largest per-
centages of events (40% and 32%, respectively). The dataset did 
not track total procedures, so no incidence rates were calculated. 
Root cause analyses (RCAs) performed afterwards found com-
munication failure and inconsistent use of the universal protocol 
to be the leading reasons for WSSs. 

A survey was conducted by Viswanath et al. [46] of 120 oral 
maxillofacial surgeons (OMFS) on ambulatory checklist adoption 
and malpractice claims in 2018. They found that 42% of respon-
dents did not use a checklist in ambulatory surgery; even 45% of 
OMFS performing more than 30 procedures a week were not us-
ing a checklist. Up to 17% of OMFS nationally report at least one 
malpractice claim [47]. The authors concluded that OMFS should 
adopt ambulatory checklists more universally as well as conduct 
more research in this area. 

A recent 2022 survey of American Association of Pediatric Den-
tal program directors found that more than two-thirds of the pro-
gram directors felt that there was a lack in safety knowledge and 
information among residents [48]. A limited number of program 
directors were familiar with tools associated with safety, such as 
RCA and situation-background-assessment-recommendation. 

Otorhinolaryngology procedures 

A recent retrospective study on office ear, nose, and throat 
(ENT) procedures was undertaken by Benito et al. [49] They ex-
amined sialendoscopies in the office versus sialithotomies in the 
OR from 2011 to 2016. The authors found similar demographics, 
sialolith numbers, and sizes. There were similar symptom im-
provement as well as recurrence rates. However, within the office 
they found a significantly shorter duration of procedure com-
pared to the OR (39 min versus 277 min). Additionally, there was 
a significant reduction in procedure and hospital charges ($719 
versus $13,950). 

Another study by Mastrolonardo et al. [50] examined the types 
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of anesthesia for OR sialendoscopies from 2017 to 2019. They 
found that when doing the procedure with monitored anesthesia 
care compared to GA, there was a decreased median hospital time 
(141 min), anesthesia time (46 min), operative time (24 min), 
time in the OR (43 min), and recovery time (56 min). There were 
no differences in the rates of symptom resolution, complications, 
and repeat medical or surgical interventions. 

A contemporary review by Schimberg et al. [51] of laryngopha-
ryngeal surgery cost comparison between the office and the OR 
was published in 2019. They found 13 studies to include, all of 
which described lower costs in the office, nearly 95% reduction 
per procedure. The types of surgeries included laser surgery, biop-
sy, vocal fold injection, or esophageal dilation. The lowest cost was 
associated with LA instead of procedures performed with an an-
esthesiologist. The added benefit was that the patients can often 
return to work the same day. The authors noted vast differences 
between charges that hospitals submitted for billing and the actual 
costs of the procedure, as well as wide variation on total costs per 
procedure. There appeared to be a lack of transparency with re-
gards to this information within and across the healthcare systems 
internationally. 

Ophthalmology 

A retrospective cohort analysis conducted by Stagg et al. [18] of 
531,000 ophthalmologic surgeries from 2001 to 2014 in the US 
reported that outpatient cataract surgery increased from 43.6% in 
2001 to 73% in 2014. Current literature also shows reports that 
commonly performed ophthalmology procedures are also trend-
ing toward the office setting. As of 2019, office procedures are 
safe, more financially viable, and may offer more convenience for 
the proceduralists and better patient satisfaction [52]. 

Gastroenterology 

Gastrointestinal (GI) procedures have served as one of the pio-
neers for procedures performed in the outpatient setting. Pred-
more et al. [53] reported Medicare data with respect to ASA PS I 
and II patients who received anesthesia for GI procedures. From 
2010 to 2013, 6.6 million GI outpatient procedures showed an in-
crease in the use of anesthesia from 33.7% to 47.6% among Medi-
care patients and 38.3% to 53% among private insurance patients. 
Another report by Adams et al. [54] demonstrated substantial 
growth of anesthesia services for GI procedures performed at the 
Veterans Administration hospital from 2000 to 2013. Similarly, a 
retrospective analysis by Eberth et al. [55] on the trend of gastro-
enterology procedures reported a substantial shift from hospitals 

to ASCs from 2001 to 2010. 
A major part of the shift towards outpatient gastroenterology 

cases is due to a reduction in healthcare costs. Blue Cross Blue 
Shield insurance-approved charges are shown in Fig. 1. Of-
fice-based procedures provided significant cost savings to the 
healthcare system. For a typical GI procedure, the reimbursement 
to the hospital or HOPD was $2,753, to the ASC was $2,277, and 
to the office was $1,678. 

Plastic surgery 

Plastic surgery is another pioneer in outpatient and office-based 
procedures. Ballard et al. [56] reported in 2019 that the majority 
of breast surgery augmentation procedures were performed in 
freestanding outpatient (47%) and office (34%) centers from 2011 
to 2015. The authors also reported a low rate of adverse events 
(7%) and reoperation rates (2%). Another retrospective analysis 
from 2011 to 2018 of aesthetic plastic surgery conducted by Khet-
pal et al. [19] also demonstrated the consistent trend of significant 
increases in breast reduction and abdominoplasty cases seen in 
the ASC. 

Supporting the trend of plastic surgery cases being performed 
in the office, Osman and Shapiro [57] reported in their review 
that there were 72% of 17.5 million aesthetic procedures being 
done in the office-based setting annually. A common surgical 
technique is the use of tumescent lidocaine that has a somewhat 
large safety margin; however, fat embolism is a concern and has 
been associated with deaths [58]. A 2017 survey of plastic sur-
geons by Mofid et al. [59] found that out of 198,857 cases of glu-

Fig. 1. Average Blue Cross Blue Shield approved charges (USD) 
for a typical GI procedure by site. USD: United States dollar, GI: 
gastroenterology.
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teal fat grafting, there were 32 fatalities and 103 nonfatal pulmo-
nary emboli. There may be a higher mortality incidence associat-
ed with gluteal fat grafting than with other cosmetic procedures. 

Endocrine surgery 

A 2018 retrospective analysis was conducted by McLaughlin et 
al. [60] of 76,000 patients who underwent partial or total thyroid-
ectomy from 2005 to 2014. They uncovered a steady increase in 
patients undergoing outpatient surgery annually with a relatively 
low risk of complications. When comparing outpatient versus in-
patient thyroid surgery, there are cost savings associated with out-
patient surgery, decreased hospital length of stay, and increased 
patient satisfaction [61]. Proper patient selection was key to the 
success of creating and maintaining an outpatient program. The 
authors identified important contraindications to outpatient thy-
roid surgery that include complex medical problems, anticipated 
difficult surgical dissection, anticoagulated patients, lack of home 
support, and patient anxiety about same-day discharge. This, in 
turn, was used to develop a protocol to improve patient safety and 
satisfaction. In 2021, Rosen et al. [62] performed a retrospective 
analysis in Alabama analyzing outpatient versus inpatient thyroid 
surgery and associated costs and outcomes from 2011 to 2017. Of 
870 isolated total thyroidectomies, 42% were outpatient surgeries 

and there were no significant differences in complications be-
tween the two groups. The outpatient group had average cost sav-
ings of $2,300 per patient compared to the inpatient group. 

Mobile anesthesia 

Most surgical procedures require the use of anesthesia services 
regardless of the location of the procedures being performed. As 
surgical procedures migrate from inpatient hospitals to outpatient 
centers and offices, anesthesia providers must follow suit. Mobile 
anesthesia is a relatively new concept that provides services to of-
fice-based surgery sites [63]. This concept brings the OR to the 
office and the patient. For instance, a medium sized mid-west an-
esthesia practice specializing in mobile anesthesia, called Mobile, 
provides offices with anesthesiologists and pre- and post-proce-
dure nurses. They transport portable anesthesia machines with all 
of the ASA standard monitoring equipment, airway management 
supplies, anesthesia medications, emergency medications for ad-
vanced cardiopulmonary life support and malignant hyperther-
mia (MH), pediatric-related equipment, and anesthesia electronic 
medical record (EMR) documentation. Examples of specialties 
that perform procedures in the office include ENT, gastroenterol-
ogy, pain medicine, gynecology, urology, dentistry, vascular sur-
gery, orthopedic surgery, podiatry, and plastic surgery (Table 1). 

Table 1. Examples of Procedures Done in the Office in the Mid-west USA

ENT Gastroenterology Pain medicine
Balloon sinuplasties Upper endoscopies ESI
Turbinate reduction Flexible sigmoidoscopies Medial branch blocks
Septoplasties Radiofrequency ablations
Concha bullosa reduction Gynecology Urology
Maxillary anstrostomies Essure, myosure, novasure Cystoscopies
Myringotomy tube insertion Hysteroscopies Urolift
Ethmoidotomies Dilation and curettage Vasectomies
Coablation of the tongue base Polypectomies Lithotripsies
DISE Hymen repairs Bladder and prostate biopsies
Plastic surgery Vascular surgery Orthopedic surgery
Rhinoplasties Endovascular laser treatments Carpal tunnel release
Blepharoplasties Phlebectomies Knee arthroscopies
Breast augmentation Podiatry Shoulder arthroscopies
Face and/or brow lifts Bunionectomy Tendon and ligament repairs
Abdominoplasties Hammer toe repair Rotator cuff repairs
Liposuction Ankle surgeries
Dental
Extractions, implants
Full mouth restoration
Pediatric, special needs
ENT: ear, nose, and throat, ESI: epidural steroid injection, DISE: drug-induced sleep endoscopy. 

https://doi.org/10.4097/kja.23078406

Young et al. · Safety with current ambulatory trends

https://doi.org/10.4097/kja.23078


A large retrospective analysis of nearly 90,000 cases from 2016 
to 2019 from a mobile anesthesia practice in New York was con-
ducted by Shapiro et al. [63]. This practice staffed both ASC and 
OBS sites. Their four-year EMR data reflected a steady increase in 
OBS cases and an exponential growth in ASC volume. The top 
five procedures in the ASC were cataract removal, lumbar epidur-
al steroid injections, shoulder arthroscopy, knee arthroscopy, and 
lumbar disc decompression (Table 2). The top five procedures in 
the OBS were colonoscopy, prostate biopsy, angioplasty, urethro-
cystoscopy, and uterine fibroid embolization. The case mix was 
widely different between the two, almost exclusive of each other. 
OBS had slightly older group of patients and slightly higher classi-
fication with patients considered ASA III or greater. Overall com-
plications in the OBS were zero in 89% of cases versus 83% of 
ASC cases, which was a significant difference. Major complica-
tions were rare and there was no significant difference between 
OBS and ASC sites. OBS had significantly fewer minor complica-
tions compared to ASCs. There was a low incidence of overall 
complications observed in the OBS procedures. 

Complex patients 

As demonstrated above, the scope of procedures being per-
formed in the outpatient setting is becoming more complex. This, 
in turn, brings with it a patient population with more complicated 
medical issues. Just as cardiovascular risk factors and atheroscle-
rotic cardiovascular disease have increased over time, Smilowitz 
et al. [64] assert that one can only assume the same for the outpa-
tient population. While examining a US inpatient study sample 
from 2004 to 2013, the authors found that patients with more 
than two cardiovascular risk factors increased from 40% to 48%, 
the percent of patients with coronary artery disease increased 
from 17% to 18% over this time period, peripheral vascular dis-
ease increased from 6.3% to 7.4%, and patients with a reported 
prior stroke increased from 3.5% to 4.7%, respectively. 

A 2021 study by Hajmohamed et al. [65] reported a changing 
landscape in outpatient surgery with regard to morbid obesity 

and surgical complications. They conducted a retrospective anal-
ysis examining 7,100 patients from 2017 to 2018, reporting that a 
similar proportion of patients from each group had to be read-
mitted within three days (0.48% versus 0.46%). After multivariate 
analysis in which the body mass index (BMI) was evaluated as a 
continuous variable, a BMI of 40 + was not associated with med-
ical complications, surgical complications, or readmissions. The 
authors state that there is insufficient evidence regarding postop-
erative complications in these patients undergoing GA for outpa-
tient surgery. 

The effect of increased BMI can be seen in anesthesia-related 
closed claims. A retrospective analysis by Ranum et al. [66] from 
2007 to 2014 of nearly 1,000 closed claims at ASCs and hospitals 
found that 19% of ASC claims and 33% of hospital claims were 
high severity injuries. High severity included injuries like loss of 
one or two limbs, brain damage, paraplegia or quadriplegia, or se-
vere brain damage, death, or lifelong care. The four top injury 
claims were dental injuries, perioperative pain, nerve damage, and 
death. While no comorbidity was implicated in the vast majority 
of the claims (71% and 65% for ASC and hospital, respectively), 
obesity (13% and 20% for ASC and hospital, respectively) was the 
most common comorbidity that impacted both ASC and hospital 
closed claims. 

Patients with high BMI are also at high risk for obstructive sleep 
apnea (OSA) and are at increased jeopardy of suffering postoper-
ative complications after receiving sedation or postoperative anal-
gesia. Goldberg et al. [67] used the validated STOP-BANG (Snor-
ing history, Tired during the day, Observed stop breathing while 
asleep, high blood Pressure, BMI more than 35 kg/m2, Age more 
than 50 years, Neck circumference more than 40 cm, and male 
Gender) questionnaire to evaluate their patient population who 
required intravenous (IV) anesthesia or sedation for risk of OSA. 
Of the 153 patients, 12 (8%) were at moderate to high risk of OSA. 
With this new data, they changed the sedation plan for four pa-
tients due to the elevated OSA risk. 

Bongiovanni et al. [68] appreciated the change of the overall 
health and cormorbidities in patients undergoing outpatient pro-
cedures and performed an analysis of over a 1.2 million ambula-
tory surgeries in California taking place from 2009 to 2011. The 
authors analyzed the rate of 30-day unplanned hospital visits, 
emergency room visits, and hospital admissions. The data 
showed that the risk of unplanned hospital visits was 4.8%, ER 
visit was 3.1%, and hospital admission was 1.7%. The indepen-
dent risk factors included increasing age, increasing comorbidi-
ties, location of procedure, and type of surgery. Cardiovascular 
and urological procedures had the highest rate of unplanned 
hospital visits at 30 days. 

Table 2. Top Procedures from a Mobile Anesthesia Practice

ASC top five procedures OBS top five procedures
Cataract removal Colonoscopy
LESI Prostate biopsy
Shoulder arthroscopy Angioplasty
Knee arthroscopy Urethrocystoscopy
Lumbar disc decompression Uterine fibroid embolization
ASC: ambulatory surgery center, OBS: office-based surgery center, 
LESI: lumbar epidural steroid injection.
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Rajan et al. [7] performed a 2021 review of patient selection in 
ambulatory surgery and assert that many factors need to be con-
sidered in patient selection. This includes the type of procedure 
being performed, type of facility (hospital versus free-standing 
versus office), patient medical history, social history and non-med-
ical factors, and the type of anesthesia being administered. Facility 
type and procedure type are important to consider because the fa-
cility may not be able to offer higher acuity services such as lab or 
blood bank services, expert consultation for the care of sicker pa-
tients, or formal transfer policies and procedures in the case of an 
emergency. The authors provide some recommendations for prop-
er patient selection: ASA III patients who are stable, ASA IV pa-
tients who are stable undergoing low-risk procedures, graded con-
sideration for obesity, screening for and optimizing patients with 
sleep apnea, asymptomatic cardiac patients who do not require 
testing, excluding patients with severe chronic obstructive pulmo-
nary disease, excluding patients with end-stage renal disease not 
on dialysis, and ensuring that there is MH treatment cart and 
non-triggering agents if caring for patients with MH. 

The use of regional anesthesia in ambulatory surgery provides 
clear benefits to the patient including lower pain scores, reduced 
narcotic pain medicine usage, shorter recovery times, and de-
creased hospital length of stays. Gabriel and Ilfeld [69] identified 
nearly 13 million ambulatory surgeries from 2010 to 2015 from the 
National Anesthesia Clinical Outcomes Registry (NACOR) that 
demonstrated that the employment of peripheral nerve blocks has 
rapidly increased over time. Uncontrolled pain can prevent timely 
discharge after recovery or even result in an unplanned hospital 
admission. Pavlin et al. [70] reported that high pain scores can lead 
to higher and more frequent doses of narcotics in recovery, in-
creased risk of PONV, and a resultant delay in discharge. The au-
thors stated that pain scores had a positive predictive effect on re-
covery times, with increasing times with increasing pain scores. 
Patients who received LA and ketorolac were less likely to have 
high pain scores, and patients received less fentanyl if they also re-
ceived ketorolac intraoperatively. 

In recent years the influence of pain on PACU stay and hospital 
length of stay has been confirmed with other types of surgeries 
that incorporate ERAS protocols, like non-opioid analgesics, 
dexamethasone, and regional anesthesia. Non-opioid analgesics 
like acetaminophen, non-steroidal anti-inflammatory drugs 
(NSAIDs), ketamine, and dexmedetomidine have consistently 
positive effects on pain control and reducing hospital length of 
stay [71–74]. Dexamethasone has been shown to reduce pain as 
well as nausea incidence [75]. Use of regional anesthesia has good 
evidence to reduce pain scores, nausea and vomiting rates, and 
PACU length of stay [76]. High pain scores after breast surgery 

have been associated with higher rates of post-discharge nausea 
and vomiting that Stjernberg et al. [77] thought was due to higher 
opioid consumption. 

A 2016 retrospective study by Herzig et al. [78] analyzed adverse 
events among Medicare beneficiaries who were discharged with 
opioids versus NSAIDs (13,385 versus 4,677) and found that there 
were significantly more morbidity and mortality within 30 days of 
discharge. Specifically, among opioid users, there were significantly 
higher rates of death (1.8% versus 1.1%), healthcare utilization 
(19% versus 17.4%), and any potential adverse event (25.2% versus 
21.3%) — higher relative risk [RR] of a fracture or fall (4.5% versus 
3.4%, RR) 1.3), nausea or vomiting (9.2% versus 7.3%, RR 1.3), and 
constipation (8% versus 6.2%, RR 1.3). There were no differences 
in the risk of delirium, acute kidney injury, or gastritis. 

Conclusion 

The landscape of surgical and noninvasive procedures being 
performed has been evolving and shifting over the last quarter 
century. Anesthesiologists are constantly being challenged to 
maintain patient safety commensurate with this exponential 
growth. The literature supports the trend of higher ASA PS scored 
patients and more complicated procedures shifting towards the 
outpatient arena (i.e., ASCs and offices). Several reasons that may 
account for these include cost incentives (for patients and health-
care systems), advancement in anesthesia techniques, ERAS pro-
tocols, and increased patient satisfaction. Recently published liter-
ature shows positive patient outcomes or no difference in compli-
cation rates for patients to have same-day discharge procedures 
versus hospital admissions, but the appropriate patient and proce-
dure has to be selected [4]. Additionally, the use of checklists and 
accreditation status of the surgical office plays an important im-
pact on patient safety [79]. Anesthesiologists must understand 
that there is a lack of standardized state regulations regarding 
ASCs and OBSs. As of 2022, there is still wide variation per the 
Federation of State Medical Boards: 17 do not regulate OBS cen-
ters [80]. The next generation of anesthesiologists, as well as cur-
rently practicing anesthesiologists, should be aware of the safety 
concerns related to the various locations (HOPD, ASC, and OBS), 
the sustained growth and demand for anesthesia in the office, and 
the expansion of mobile anesthesia practices around the US in or-
der to keep up and practice safely with the professional trends 
[81]. A critical factor to ensuring safety with the continued migra-
tion of procedures from the hospital to the outpatient and of-
fice-based setting is to establish a culture of safety. Multidisci-
plinary teams can come together, such as the Cincinnati Chil-
dren’s Hospital’s endeavor to bring pediatric anesthesiologists to 
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the dental clinics. Their goal was to improve patient outcomes 
and access to in-office GA for dental procedures without increas-
ing adverse events [82]. They increased the number of successful 
case completions, complete radiographs, and reduced the number 
of failed sedations. 

Continuing growth trends will require ongoing research regard-
ing patient safety, satisfaction, and outcomes, and efficiency costs 
between outpatient and inpatient procedures. Does the cost of the 
limited number of complications and readmissions outweigh the 
benefits of the shift from the inpatient to outpatient setting? Are 
we educating the next generation of anesthesiologists about the 
necessary safety measures when providing anesthesia in the var-
ied non-hospital-based locations? Additional research outcomes, 
likely prospective in nature, must be performed on these novel 
outpatient procedures, to develop risk stratification and predic-
tion models for the selection of the proper patient, procedure, and 
location, in order to ensure safety in anesthesia practice. 
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