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Background

The devastating COVID-19 pandemic has caused abrupt 
worldwide changes to healthcare infrastructure. The goals 
of these changes are to curb the pandemic, appropriately 
care for patients and prevent spread of this highly 
contagious pathogen (1). In the United States (US), the US 
Coronavirus Task Force has called on all hospital systems 
to delay or cancel nonessential elective procedures. The 
reasons for this are multiple, including but not limited to: 
(I) conserve personal protective equipment (PPE) such as 
gloves, gowns, eye shields, etc.; (II) decrease the risk of 
unnecessary iatrogenic transmission; (III) reallocate the 
health care work force to meet the overwhelming demands 
and challenges of increased patient volume and risk to 
healthcare providers that this pandemic brings; and (IV) free 
up beds and equipment such as ventilators, which effectively 
increases capacities and resources for care of COVID-19 
patients (1).

From an orthopaedic surgical training perspective, 
the implications of these transitory changes on residency 
and fellowship training are very complex, dynamic, and 
overall, monumental. Our institution, which is a tertiary 
academic, multi-hospital enterprise with an orthopaedic 
surgery residency program and seven orthopaedic 
fellowship training programs has undergone daily changes 
to protocols, schedules, clinical rotations, and roles of 
residents, fellows, and staff since we began preparations in 
early March of 2020. In addition to residents, fellows in 
the specialties of Adult Reconstruction, Spine, Hand and 
Upper Extremity, Shoulder and Elbow, Foot and Ankle, 

Pediatric Orthopaedics, as well as Sports Medicine have 
been redeployed to serve the shared purpose of preparing 
for the COVID pandemic in multiple capacities. Therefore, 
the purpose of this editorial is to discuss the potential 
implications of the COVID-19 outbreak on orthopaedic 
surgical residency and fellowship training. 

Systemic hospital changes pertaining to 
orthopaedic surgery

In early March of 2020, all hospital personnel were notified 
that all non-essential business related travel would be 
cancelled to due COVID-19 to ensure employee and patient 
safety. At this point, the major implication to orthopaedic 
residency training would be the inability to travel to the 
2020 American Academy of Orthopaedic Surgery (AAOS) 
conference, which would ultimately be cancelled anyway. 
In mid-March, didactic, academic, team sign out, as well as 
any group meetings were transitioned to a virtual platform. 
Shortly thereafter, residents were excused from out-patient 
clinic attendance in an effort to practice social distancing, 
diminish exam room and hallway congestion and thereby 
minimize exposure of both patients and healthcare workers. 
These initiative corresponded with the World Health 
Organization declaration that COVID-19 was a pandemic; 
with 37 cases confirmed in our home state at that time. 
One week later, it was announced coincident with Ohio 
Governor Michael DeWines’ executive order that all non-
essential elective cases would be cancelled. Of note, all 
recommendations of the Centers for Disease Control 
(CDC), US Coronavirus Task Force, as well as enterprise-
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level recommendations, such as hand hygiene, social 
distancing, and employee temperature checks, etc., were 
also implemented. It goes without saying, the enterprise 
and orthopaedic department have risen to the occasion of 
not only playing their role in the COVID-19 pandemic, 
but also meticulously meeting the specific ACGME 
requirement of orthopaedic surgery programs which states: 
“The program, in partnership with its Sponsoring Institution, 
must ensure healthy and safe learning and working environments 
that promote resident well-being” (2). 

Magnitude of orthopaedic surgeries in health 
care systems

Perhaps the most impactful change is the effect of cancelled 
or postponed elective orthopaedic procedures on training, 
as well as resident participation in clinic, indefinitely. The 
loss of surgical volume could be potentially significant in the 
grand scheme of training, not to mention hospital revenue, 
which is not a topic of discussion in this article. To put 
this into perspective, in the United States, musculoskeletal 
procedures are among the most commonly performed 
surgeries in any given hospital (3,4). For example, in a study 
of the Healthcare Cost and Utilization Project database, 
which analyzed 8,000,000 surgical hospital stays, 7 of the 
15 most common procedures involved the musculoskeletal 
system—these were knee arthroplasty (700,100, 9%), 
laminectomy (468,200, 6%), hip arthroplasty (468,000 
stays, 6%), spinal fusion (450,900, 6%), and partial excision 
of bone (338,000, 4%). Two other common musculoskeletal 
procedures were trauma-related (treatment of hip fracture 
and treatment of other lower extremity fractures, which 
were 276,400, 3% and 188,900, 2%, respectively) (4). 

Furthermore, in a study of the 25 most frequent 
outpatient surgeries in 2015, muscle, tendon, and soft tissue 
procedures (mostly rotator cuff repair and trigger finger 
surgery) were the second most common type of surgery 
performed (6.6% of 17.2 million ambulatory surgical visits), 
only second to cataract surgery. Incision or fusion of joint 
and destruction of joint lesion (mostly knee and shoulder 
arthroscopies) were ranked third, accounting for 5.3%. 
Other musculoskeletal system procedures which ranked in 
the top 25 procedures were: excision of semilunar cartilage 
of knee (4.4%), decompression of peripheral nerve (2.8%), 
non-fracture, non-arthroplasty or procedures on the bone 
(2.4%), partial excision bone (2.2%), laminectomy, excision 
intervertebral disc (2.2%) and bunionectomy or repair of 
toe deformities (1.6%) (3). 

In addition, a study of the of the 30 most common 
orthopaedic procedures in National Surgical Quality 
Improvement Program database from 2005–2011 of 101,862 
patients, it appears that 21 of the 30 most common surgeries 
were mostly elective based on the judgment of the authors, 
which represented roughly 86% of all procedures (5).  
To emphasize, this is a speculation and extrapolation, and 
it is possible that procedures selected as elective by the 
authors of this study could have been done as emergency or 
essential cases (Table 1).

Implications on residency and fellowship 
training

As of March of this academic year (month 9 of 12 for 
the resident, and month 8 of 12 for the fellow academic 
year), it is safe to say that the typical resident or fellow has 
completed approximately 8 (67%) or 7 months (58%) of the 
planned training for their respective timelines. However, 
that leaves between 33% (for residents) to 42% (for fellows) 
of “non-routine or peri-pandemic” training remaining for 
the rest of that academic year. 

In terms of the residency training year, using the data 
above this could extrapolate to a loss of roughly 28% of 
case volume for that residency year, and for fellows, a loss 
of roughly 36% of case volume for that fellowship year. 
However, the authors acknowledge that this is a very general 
and simple extrapolation, and it should be understood that 
different subspecialties may be more heavily impacted 
given the proportion of “elective procedures”, such as 
Sports Medicine and Adult Reconstruction; whereas other 
subspecialties may have higher proportions of essential 
or emergent procedures such as Trauma or Orthopaedic 
Oncology. Furthermore, institutional variables such as 
location, trauma designation, academic versus private, and 
population also play a role in these numbers. In addition, 
it is unclear how long the COVID-19 Pandemic and 
associated protocol changes will last, with local estimates 
pointing to a peak of COVID activity occurring in mid-
May of 2020. If it were to last longer, then it could certainly 
extend into the next academic year for residents and have 
a substantially larger impact for residents. If it were to 
end earlier, then the impact would be less pronounced. 
Nevertheless, in a study of residency program case volume, 
the average number of cases was 1,900 (6), which is well 
above the 50th percentile of resident cases performed in 
2019 (n=1,500). However, for programs which offer limited 
rotations or exposure in a certain subspecialty, it is possible 
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Table 1 Table of 30 most common orthopedic surgeries in order of their frequency (5)

Rank Procedure
Number of  

patients
Mostly 
Elective

1 TKA 29,139 (28.61%) Yes

2 THA 17,645 (17.32%) Yes

3 Arthroscopy knee (chondroplasty), with meniscectomy (medial or lateral) 8791 (8.63%) Yes

4 Shoulder arthroscopy, rotator cuff repair 3,516 (3.45%) Yes

5 Arthroscopy, shoulder, surgical; decompression of subacromial space with partial acromioplasty, with 
coracoacromial ligament (i.e., arch) release, when performed (list separately in addition to code for 
primary procedure)

3,427 (3.36%) Yes

6 Arthroscopy, knee (chondroplasty), with meniscectomy (medial or lateral) 3,215 (3.16%) Yes

7 Arthroscopically aided ACL 3,077 (3.02%) Yes

8 Open treatment of femoral fracture, proximal end, neck, internal fixation or prosthetic replacement 2,798 (2.75%) No

9 Treatment of intertrochanteric, peritrochanteric, or subtrochanteric femoral fracture, with intramedullary 
implant

2,667 (2.62%) No

10 Laminotomy (hemilaminectomy), with decompression of nerve root, lumbar 2,421 (2.38%) Yes

11 Laminectomy, single vertebral segment, lumbar 2,169 (2.13%) Yes

12 Total shoulder arthroplasty 1,998 (1.96%) Yes

13 Arthrodesis lumbar 1,906 (1.87%) Yes

14 Hemiarthroplasty, hip, partial (e.g., femoral stem prosthesis, bipolar arthroplasty) 1,822 (1.79%) Yes

15 Arthroplasty, knee, condyle and plateau; medial or lateral compartment 1,665 (1.63%) Yes

16 Revision of TKA, both femoral and tibial components 1,639 (1.61%) No

17 Revision of THA 1,499 (1.47%) No

18 ORIF of intertrochanteric, peritrochanteric, or subtrochanteric femoral fracture 1,471 (1.44%) No

19 Arthroscopy knee, débridement/shaving of articular cartilage (chondroplasty) 1,328 (1.30%) Yes

20 Open treatment of bimalleolar ankle fracture, including internal fixation 1,219 (1.20%) No

21 ORIF of distal fibular fracture (lateral malleolus), including internal fixation 1,018 (1.00%) No

22 Arthroscopy, shoulder, surgical; repair of slap lesion 997 (0.98%) Yes

23 Repair of ruptured musculotendinous cuff (e.g., rotator cuff), open; chronic 929 (0.91%) Yes

24 Percutaneous skeletal fixation of femoral fracture, proximal end, neck 882 (0.87%) No

25 Discectomy, anterior, cervical, single interspace 864 (0.85%) Yes

26 Revision of TKA, with or without allograft; 1 component 846 (0.83%) No

27 Arthroplasty, glenohumeral joint; hemiarthroplasty 749 (0.74%) Yes

28 Arthroscopy, shoulder, surgical; capsulorrhaphy 742 (0.73%) Yes

29 Arthrodesis, anterior interbody technique, including minimal discectomy to prepare interspace, cervical 
below C2

716 (0.70%) Yes

30 Arthrodesis, posterior interbody technique, including laminectomy and/or discectomy to prepare inter-
space, single interspace; lumbar

707 (0.69%) Yes
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that they may not meet the requirement of being above the 
10th percentile for a certain anatomical region, for which 
the residency program can be cited by the ACGME (7). 
Therefore, some programs may need to reconsider selective 
rearrangement of rotations for such residents in the future.

For fellows, the impact can be much more pronounced. 
Most orthopaedic fellowships are only 1-year in length, and 
the loss of volume of cases is likely more impactful. In this 
instance, fellowship with case-volume requirements may 
need to think ahead on potential plans to meet graduating 
criteria, whether it be extending the fellowship, or having 
a case-by-case evaluation of the competence and surgical 
skill of the individual fellow. Nevertheless, at this point in 
time, it is unknown when the protocols will be lifted as the 
situation remains very dynamic. 

On the flipside of this, the impact of the massive 
infrastructure changes in healthcare and experience of 
the COVID-19 pandemic on orthopedic surgeons in 
training, although unfortunate, can indeed be valuable. 
Although, we are not the first-line providers for COVID-19 
patients, there are many valuable lessons to be learned. For 
example, we have learned that by scaling back our practices, 
enormous amounts of resources are made available. 
Adopting methods such as rescheduling of clinical visits 
to virtual visits (80% at our institution at this time) may 
change the future of which types of visits can routinely be 
done through telemedicine, thereby increasing efficiency 
and improving safety.

At our institution, virtual academic lectures have been 
made available to residents in all subspecialties every day 
of the week. The utilized platforms have allowed residents 
to participate in educational lectures without interruption, 
offering them the opportunity to conduct group discussion 
via web conference. In addition to lectures, we have utilized 
this time to also conduct a series of leadership training 
seminars virtually, which has furthered resident education 
during this downtime. 

From a clinical perspective, there has been re-purposing 
of closed ambulatory surgical centers (primarily for 
orthopedic elective procedures) to “Orthopaedic Acute 
Care Centers (OACC)”, which serve as units for re-routing 
orthopaedic consults and emergencies away from our 
COVID-19 burdened hospitals and emergency departments 
to peripheral sites; which are staffed by restructuring the 
call schedules of orthopaedic residents and attendings. This 
helps ensure COVID-19 capacities are optimized for our 
designated hospitals and emergency departments. We have 
not only re-organized as an orthopedic department, but 

have coalesced with our enterprise to care for orthopaedic 
patients while minimizing exposures to COVID-19. It 
is more than likely that most generations of orthopedic 
trainees have not been a part of, experienced, and had to 
adapt to such a magnitude of a global health crisis. If there 
were to ever be a subsequent pandemic, the impact of the 
current one would certainly resonate, and the massive 
shift to our practices could be replicated, and hopefully 
enhanced.

Finally, although we conclude that there are implications 
of the COVID-19 pandemic on orthopaedic surgical 
residency and fellowship training; we ask: is this lost 
opportunity or a novel experience? We hope to open a forum 
for further discussion, other protocols and future research.
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