
30-Day complications, operative time, and
overnight admission following elective
elbow arthroscopy

Dany El-Najjar1 , Apoorva Mehta1, Puneet Gupta1 ,
Joel R Peterson1, Brandon Rogalski1, Erick M Marigi2,
Bryan M Saltzman3, Charles M Jobin1 and David P Trofa1

Abstract
Background: Although arthroscopic procedures are generally considered safer than open procedures, they are not

without complications. This study’s purpose is to characterize patient demographics, medical complications, overnight

admissions, and prolonged operative times for patients undergoing elective elbow arthroscopy using a national database.

Methods: This retrospective study used the ACS NSQIP database with data from 2015 to 2020. Patients undergoing

elbow arthroscopy were identified, and those undergoing emergent surgery were excluded. Patient demographics, clinical

characteristics, medical comorbidities, 30-day complications, overnight admission rates, and operative times were

recorded and analyzed.

Results: Overall, 815 patients undergoing elective elbow arthroscopy were included. The mean age was 46.8 years. Mean

BMI was 29.7 kg/m2, and 75.2% (n= 613) were male sex. The most common comorbidity was smoking (14.8%, n= 121).

The cumulative complication rate was 2.5% (n= 20). The most common complication was surgical site infection

(n= 7, 0.9%). 10.7% of patients required at least one overnight hospital stay. 20.2% of patients had a prolonged operative

time≥ 120 min.

Conclusion: Elbow arthroscopy is not without complications and morbidity despite being a minimally invasive procedure

and advances made in surgical technique. Surgeons should use this information to facilitate shared-surgical decision mak-

ing, preoperative patient counselling, and preoperative patient optimization.
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Introduction
Elbow arthroscopy is an increasingly common and highly
useful procedure used for a diverse array of indications
including rheumatoid arthritis, lateral epicondylitis, frac-
tures, instability, osteochondral defects, and more.1 This
minimally invasive intervention, which may involve loose
body removal, debridement, and synovectomy holds the
potential for cure or delaying open procedures. The expand-
ing utility of arthroscopy over the past few decades under-
scores its significance in orthopaedic practice.

Although arthroscopic procedures are minimally invasive
and seek to minimize tissue damage compared to open
surgery, the difference in complication rates is not clear, and
there remains concern regarding their complications which

most commonly include infection, reoperation, and nerve
injury.2–6 There is a need to continually understand how
and why complications may occur in order to improve peri-
operative outcomes and reduce costs and other burdens.
Patient selection likely has an impact on outcomes,

1Department of Orthopaedic Surgery, Columbia University Irving Medical

Center, New York, NY, USA
2Department of Orthopaedic Surgery, Mayo Clinic, Rochester, MN, USA
3Department of Orthopaedic Surgery, OrthoCarolina, Charlotte, NC,

USA

Corresponding author:
Dany El-Najjar, Columbia University Irving Medical Center, New York, NY,

USA.

Email: dbe2115@cumc.columbia.edu

ORIGINAL ARTICLEE
Shoulder & Elbow

2024, Vol. 0(0) 1–6

© The Author(s) 2024

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/17585732241249393

journals.sagepub.com/home/sel

https://orcid.org/0000-0001-9927-384X
https://orcid.org/0000-0001-8274-6970
mailto:dbe2115@cumc.columbia.edu
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/17585732241249393
https://journals.sagepub.com/home/sel


however, there is a significant lack of literature regarding
patient characteristics and related complications in elbow
arthroscopy. Much of the existing literature consists of
studies that are limited by small sample sizes or dated
data that does not reflect recent advances in surgical techni-
ques and instrumentation.

Thus, the purpose of this study is to characterize the patient
demographics, medical comorbidities, rates of medical com-
plications, rates of overnight admission, and rates of prolonged
operative times for patients undergoing elective elbow arthros-
copy in recent years using a national database.

Methods
A retrospective study was performed using the American
College of Surgeons National Surgical Quality Improvement
Program (ACS NSQIP) database with data from January
2015 to December 2020. The ACS NSQIP includes patient
demographics, medical comorbidities, and other clinical char-
acteristics for those undergoing surgery from over 700 hospi-
tals.7–9 Patient outcomes in the ACS NSQIP database are
recorded up until 30 days postoperatively. ACS NSQIP has
a robust set of protocols and procedures for ensuring the col-
lection of high-quality, reliable data.10–12 All patient informa-
tion is de-identified in the database.

Patient selection
To select patients who underwent elbow arthroscopy, the fol-
lowing Current Procedural Terminology (CPT) codes were
used: 29830 (Arthroscopy, elbow, diagnostic, with or
without synovial biopsy), 29834 (Arthroscopy, elbow, surgi-
cal; with removal of loose body or foreign body), 29835
(Arthroscopy, elbow, surgical; synovectomy, partial), 29836
(Arthroscopy, elbow, surgical; synovectomy, complete),
29837 (Arthroscopy, elbow, surgical; debridement, limited),
29838 (Arthroscopy, elbow, surgical; debridement, extensive).
Patients who underwent emergent surgery and those with
missing baseline demographics were excluded from the study.

Baseline patient characteristics
Patient demographics and clinical characteristics were
assessed. These included age, body mass index (BMI), sex,
race, ethnicity, American Society of Anesthesiologists
(ASA) classification, principal anesthesia technique, and
operative setting (inpatient or outpatient).

Patient medical comorbidities
Patient comorbidities were also assessed, including dia-
betes, congestive heart failure, currently requiring/on dialy-
sis, dyspnea, ventilator dependency, history of severe
chronic obstructive pulmonary disease (COPD), current
smoker, ascites, disseminated cancer, steroid or

immunosuppressant use for a chronic condition, more
than 10% loss of body weight in the last 6 months, bleeding
disorders, and blood transfusion within 72 h before surgery.

Postoperative complications
Thirty-day postoperative complications were assessed. These
complications included surgical complications (surgical site
infection, wound disruption, reoperation, blood transfusion
within 72 h from surgical start time), anesthesia related com-
plications (unplanned intubation, prolonged ventilator >
48 h) and other general complications (pulmonary embolism,
pneumonia, sepsis, progressive renal insufficiency, urinary
tract infection, stroke/cerebral vascular accident (CVA),
deep vein thrombosis (DVT)/thrombophlebitis, myocardial
infarction, cardiac arrest requiring cardiopulmonary resuscita-
tion (CPR), unplanned readmission without reoperation, and
mortality). Surgical complications did not include nerve
injury. Bivariate analyses were performed to compare
patient demographics, comorbidities, and clinical characteris-
tics between those who suffered certain complications and
those who did not. An overnight admission was defined as a
patient who had a total hospital stay of 1 day or longer. A pro-
longed operative time was defined as 120 min or longer.

Statistical analysis
All analyses for this study were done using the IBM SPSS
28 (SPSS Inc., Armonk, NY) software. Pearson’s
Chi-Squared test was used when appropriate.

Results
A total of 871 patients underwent elbow arthroscopy. After
excluding patients who underwent surgery in the emergent
setting (n= 38), such as those with trauma-related fractures,
833 patients remained. Patients with missing demographic
values were removed (n= 18). A final total of 815 patients
undergoing elective elbow arthroscopy were included.

Baseline patient characteristics
The baseline characteristics of the patients are summarized in
Table 1. In those undergoing elective elbow arthroscopy, the
mean age was 46.8 years, the mean BMI was 29.7 kg/m2,
and 75.2% (n= 613) were male sex. The majority of patients
were of Caucasian race (66.3%, n= 540) and had surgery in
the inpatient setting (90.8%, n= 740). The average operative
time was 81.5 min (SD 46.3), and average length of total hos-
pital stay was 0.23 days (SD 0.76).

Medical comorbidities
The medical comorbidities are summarized in Table 2.
The most common comorbidity was smoking (n= 121,
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14.8%). Other comorbidities included diabetes (5.8%, n= 47),
steroid or immunosuppressant use for a chronic condi-
tion (2.6%, n= 21), dyspnea (2.1%, n= 17), history of

severe COPD (1.6%, n= 13), and bleeding disorders
(0.7%, n= 6).

30-Day complications
The 30-day complications are summarized in Table 3. The
cumulative complication rate was 2.5% (n= 20). The most
common complication was surgical site infection (n= 7,
0.9%). Other complications included reoperation (0.7%,
n= 6), DVT/thrombophlebitis (n= 3, 0.4%), and unplanned
readmission without reoperation (0.1%, n= 1).

There were 87 patients (10.7%) who required at least one
overnight admission. Patients above the age of 50 years had
significantly higher rates of overnight admission (13.9%, n
= 49) (p= .010) compared to those age 50 years or below
(8.2%, n= 38). Patients who had inpatient surgery had
significantly higher rates of overnight admission (78.7%,
n= 59) (p < .0001) compared to those who had outpatient
surgery (3.8%, n= 28). Patients with a BMI≥ 30 also had
significantly higher rates of overnight admission (13.4%,
n= 45) (p= .038) compared to those with a BMI < 30
(8.8%, n= 42).

There were 165 patients (20.2%) with a prolonged
operative time (≥120 min). Patients of male sex had signifi-
cantly higher rates of a prolonged operative time (23.0%,
n= 141) (p= .001) compared to females (11.9%, n= 24).

Table 2. Medical comorbidities of elective elbow arthroscopy

patients.

Comorbidity Yes, n (%) No, n (%)

Current smoker 121 (14.8) 694 (85.2)

Diabetes 47 (5.8) 768 (94.2)

Steroid/immunosuppressant for a

Chronic condition

21 (2.6) 794 (97.4)

Dyspnea 17 (2.1) 798 (97.9)

History of severe COPD 13 (1.6) 802 (98.4)

Bleeding disorders 6 (0.7) 809 (99.3)

Ascites 1 (0.1) 814 (99.9)

Congestive Heart Failure 0 (0) 815 (100)

Currently requiring/on dialysis 0 (0) 815 (100)

Ventilator dependent 0 (0) 815 (100)

Disseminated cancer 0 (0) 815 (100)

>10% loss of body weight in last 6

months

0 (0) 815 (100)

Blood transfusion within 72 h before

surgery

0 (0) 815 (100)

Table 1. Baseline characteristics of patients undergoing elective

elbow arthroscopy.

Baseline Demographics (n= 815) Value

Mean age 46.8 years (SD 14.4)

Mean BMI 29.7 kg/m2 (SD 5.9)

Sex

Female 202 (24.8%)

Male 613 (75.2%)

Race

Caucasian 540 (66.3%)

Unknown/not reported 199 (24.4%)

African American 55 (6.7%)

Asian 15 (1.8%)

American Indian or Alaska Native 3 (0.4%)

Native Hawaiian or Pacific Islander 3 (0.4%)

Ethnicity hispanic

No 565 (69.3%)

Unknown 202 (24.8%)

Yes 48 (5.9%)

ASA class

I 219 (26.9%)

II 451 (55.3%)

III 140 (17.2%)

IV 5 (0.6%)

Principal anesthesia technique

General 767 (94.1%)

MAC/IV sedation 22 (2.7%)

Regional 22 (2.7%)

Other 4 (0.5%)

Operative setting

Inpatient 75 (9.2%)

Outpatient 740 (90.8%)
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Patients with a BMI≥ 30 had significantly higher rates of a
prolonged operative time (23.7%, n= 80) (p= .037) com-
pared to those with a BMI < 30 (17.8%, n= 85). Patients
of African American race had significantly higher rates of
a prolonged operative time (38.2%, n= 21) (p= .011) com-
pared to those of Caucasian race (18.3%, n= 99). Patients
who had inpatient surgery had significantly higher rates
of a prolonged operative time (33.3%, n= 25) (p= .003)
compared to outpatient surgery patients (18.9%, n= 140).

Discussion
While both arthroscopy and open procedures aim to return or
preserve function in the elbow, elbow arthroscopy aims to min-
imize tissue dissection and the complications associated with it.
There have only been limited and dated studies to date exam-
ining the demographics and safety of elbow arthroscopy. This
study utilized a national database to examine the patient demo-
graphics, medical comorbidities, and complications following

elective elbow arthroscopy. This study found that smoking
and diabetes are the most common comorbidities in these
patients. Importantly, this study found a cumulative complica-
tion rate of 2.5% and 0.9% rate of surgical site infections within
30-days. Additionally, 10.7% of patients require at least one
overnight hospital stay and 20.2% of patients have a prolonged
operative time≥120 min.

This study found a complication rate of 2.5% within 30
days of elbow arthroscopy. Only one previous study to our
knowledge evaluated complications within 30 days.
Noticewala et al. evaluated patients undergoing elbow arth-
roscopy between 2005 and 2014 using a national database
and found a 2.83% rate of overall complications within
30 days of surgery.13 This rate is very similar to our
study, which suggests that recent advances in elbow arth-
roscopy techniques and surgical instrumentation may not
have significantly reduced rates of 30 day complications.
Nelson et al. also aimed to assess perioperative complica-
tions but did not have a 30-day time frame.14 The authors
evaluated 510 elbow arthroscopy patients between 1999
and 2012 with at least 2 visits in the first 4 weeks or a
single visit between 4 and 6 weeks postoperatively.14 The
authors found a 4.8% rate of major complications (e.g.,
compartment syndrome, vascular injury, intraarticular
infection resulting in surgery) and 8.9% rate of minor com-
plications (superficial infection, any wound complication
not requiring surgery, transient sensory paresthesias).14

Likewise, Papadonikolakis et al. found a high rate of
7.0% for any complication at a single institution between
the years 2006 and 2016 among those with a minimum
follow-up of 4 weeks.15 The much higher figures in these
studies may be due to their inclusion of patients with
more than 30-days follow-up.

Infection is a major concern following any orthopaedic
surgery, especially due to the potential for severe joint
destruction and subsequent surgeries, antibiotics, and
costs to the patient and healthcare system. This study
found that 0.9% of patients will develop a surgical site
infection within 30-days of elbow arthroscopy. One study
using data from 2005 to 2014 to assess 30-day complica-
tions found a cumulative superficial and deep infection
rate of 0.94%, which is similar to that in this study.13

This suggests that the infection risk has continued to
remain very low in the 30-day postoperative period over
time. One of the most robust prior studies evaluating infec-
tion in elbow arthroscopy was conducted by Camp et al.
The authors examined 2704 elbow arthroscopies between
2005 and 2012 and found an overall infection rate of
1.55% within 6 months postoperatively.16 Several inde-
pendent risk factors for infection were also identified,
including steroid injection at the time of surgery, diabetes
mellitus, tobacco and alcohol use, and inflammatory arth-
ritis.16 Higher rates of infection have been reported else-
where, although most of those studies are from single
institutions, used long postoperative periods, or used

Table 3. 30-day complications following elective elbow

arthroscopy.

Complication

Yes,

n (%) No, n(%)

Surgical site infection 7 (0.9) 808 (99.1)

Reoperation 6 (0.7) 809 (99.3)

DVT/thrombophlebitis 3 (0.4) 812 (99.6)

Wound disruption 1 (0.1) 814 (99.9)

Pulmonary embolism 1 (0.1) 814 (99.9)

Urinary tract infection 1 (0.1) 814 (99.9)

Unplanned readmission without

reoperation

1 (0.1) 814 (99.9)

Pneumonia 0 (0) 815 (100)

Unplanned intubation 0 (0) 815 (100)

Prolonged ventilator > 48 hours 0 (0) 815 (100)

Progressive renal insufficiency 0 (0) 815 (100)

Stroke/CVA 0 (0) 815 (100)

Myocardial infarction 0 (0) 815 (100)

Cardiac arrest requiring CPR 0 (0) 815 (100)

Blood transfusion 0 (0) 815 (100)

Sepsis 0 (0) 815 (100)

Death 0 (0) 815 (100)

Cumulative complications 20 (2.5) —
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historic data that may be less clinically relevant today.14,17

For example, Nelson et al. showed a combined superficial
and deep infection rate of 8.9%, but used data from 1999
to 2012 from only 3 surgeons.14 Likewise, Intravia et al.
reported a combined superficial and deep infection rate of
2.5% but had an average follow-up length of 375.8
days.17 Overall, as highlighted from this study and previous
literature, infection rates are low in the acute perioperative
period following elective elbow arthroscopy but may
increase at longer postoperative follow-up.

Given the minimally invasive nature of the procedure,
most patients undergoing elective elbow arthroscopy are
expected to be discharged on the same day. However, this
is the first study to our knowledge to show that 10.7% of
patients require at least one overnight hospital stay. This
study is also the first to demonstrate that patients who
underwent inpatient surgery, had a BMI≥ 30, or an age >
50 years had significantly higher rates of at least one over-
night stay compared to their respective counterparts.
Although no previous studies have evaluated this in
elbow arthroscopy, these factors have been shown to influ-
ence the risk for a prolonged length of stay in other arthro-
scopic and orthopaedic procedures.18–20 For example, age
greater than 65 years can increase the risk for overnight hos-
pital stay in those undergoing arthroscopic rotator cuff
repair.20 Likewise, class II (BMI 35–39.99) or III (BMI≥
40) obesity can increase the risk for overnight admission
following ACL reconstruction.19 A prolonged length of
stay can increase the risk for morbidity, mortality, and
costs in orthopaedics.21–24 As such, patients with pertinent
risk factors should be counselled preoperatively, and sur-
geons and other healthcare staff should focus on periopera-
tive optimization for these patients.

This is the first study to show that 20.2% of patients under-
going elbow arthroscopy have a prolonged operative time≥
120 min. Nelson et al. utilized tourniquet time as one of
many variables to determine a composite surgical complexity
variable but did not directly assess risk factors for prolonged
tourniquet time.14 Longer operative times can increase the
risk for morbidity, mortality, and costs in orthopaedics.25–27

In knee arthroscopy, an increased operative time can increase
the risk for blood transfusion, mortality, infection, and
readmission.26 Identifying modifiable and non-modifiable
risk factors for a prolonged operative time can improve
patient counselling and strategic preoperative optimization.
This is the first study to directly explore variables with
higher rates of a prolonged operative time in elbow arthros-
copy. This study found that patients with male sex, BMI≥
30, African American race (versus Caucasians), and inpatient
surgery had significantly higher rates of a prolonged operative
time (≥120 min) compared to their respective counterparts.
Given the higher rate of a prolonged operative time in patients
with a BMI≥ 30 found in this study, preoperative weight man-
agement counselling could be considered in those undergoing
elbow arthroscopy but should be further explored.

This study is not without limitations. This national database
may have errors in data entry or omission, although this likely
occurs at a low rate and is unlikely to significantly influence
our results due to NSQIP quality control measures.
Additionally, the database includes data from surgeons from
over 700 hospitals, which renders it impossible to eliminate
the discrepancy between and variability of surgical techniques
and their application. Thirdly, important data was not available
in the database for analysis. This includes complications such
as compartment syndrome, heterotopic ossification, and nerve
injury, the latter of which being of particular concern in arthro-
scopic elbow surgery when compared to open surgery nerve
injury. Finally, surgeon-specific variables including whether
they were fellowship-trained and experienced in elbow arth-
roscopy were not available and could not be assessed.

Conclusion
The cumulative 30-day complication rate following elective
elbow arthroscopy between the years 2015 and 2020 was
2.5%, with a 0.9% surgical site infection rate and 0.7% reo-
peration rate. This study showed for the first time that
10.7% of patients require at least one overnight hospital
stay and 20.2% of patients have a prolonged operative
time≥ 120 min. Patients with a BMI≥ 30 or inpatient
operative setting have significantly higher rates of at least
one overnight admission and a prolonged operative time
compared to those with a BMI < 30 or outpatient operative
setting, respectively. Patients with age > 50 years have sig-
nificantly higher rates of overnight stay compared to
patients with age≤ 50 years. Patients of male sex or
African American race have significantly higher rates of a
prolonged operative time compared to those of female sex
and Caucasian race, respectively. Surgeons should use
this information to facilitate shared-surgical decision
making, preoperative patient counseling, and strategic pre-
operative patient optimization.
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