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Abstract

One factor in choosing an orthopedic fellowship is to increase practice with standard procedures, such as acetabular cup place-
ment. The purpose of this study is to see how adult reconstruction fellowship affects surgical accuracy in practice. This retrospective 
review compares anteversion/abduction measurements and outcomes of 50 THAs done during fellowship to 50 THAs performed 
in clinical practice. Abduction and anteversion in fellowship averaged 46.14° and 23.9°, compared to 45.16° and 29.86° in practice. 
There was no significant difference in complications between groups. These results suggest that fellowship training decreases but 
does not eliminate the learning curve for acetabular cup placement. 
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Introduction

The field of orthopedic surgery has become increasingly spe-
cialized over the last few decades, and more surgeons are pursu-
ing fellowships after residency than ever before. According to the 
American Medical Association (AMA), 87.4% of orthopedic sur-
gery residents are planning to pursue a fellowship, the highest rate 
among all surgical specialties [1]. This number is greatly increased 
from the 76% of orthopedic surgeons with fellowship training who 
took their American Board of Orthopaedic Surgery Part II examina-
tions in 2003 [2]. With the increase in volume of trainees looking 
to specialize, the amount of fellowship positions has significantly 
increased in all areas, except spine and trauma [3].

While there are many potential reasons why a resident may 
want to pursue a fellowship, some of the most significant ones 
are to increase their exposure to more complex cases and to get 
more practice with standard procedures [4]. The latter could have 
a specific benefit to adult reconstruction fellows due to the plan-
ning and reproducibility needed to position total hip arthroplasty 

(THA) components [5]. Additionally, fellowship training has a sig-
nificant impact on implant selection, and is one of the most influen-
tial driving factors of implant choice [6]. 

In 2015, Almansoori., et al. found that Canadian residencies 
accurately prepared orthopedic surgeons to enter practice, and 
fellowship pursuance was not due to poor residency training [7]. 
However, United States and Canadian orthopedic training pro-
grams differ significantly, making direct comparison difficult [8]. 
Currently in the United States, general surgical (GS) trainees feel 
that they have insufficient preparation upon the end of their resi-
dency, with 38% of residents in these programs responding “no” or 
“unsure’ when asked if a 5-year GS residency would fully prepare 
you to practice GS [9]. While little information on this topic exists 
for the field of orthopedic surgery in America, higher rates of fel-
lowship pursuance could suggest a similar sentiment. This could 
suggest that the current 5-year residency program is not adequate, 
and without amending this system, pursuing a fellowship is strong-
ly recommended [1]. 
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Purpose of the Study

The purpose of this study is to see what effect adult reconstruc-
tion fellowship experiences have on surgical accuracy in practice. 
While fellowship training can help provide more repetition and ex-
posure to complex cases, we expect that there is still a significant 
learning curve when starting a new practice. Acetabular compo-
nent position is the most difficult part of a total hip arthroplasty, 
with high variability reported using standard technique and align-
ment. 

Objective of the Study

The objective of this study was to evaluate surgical accuracy 
of placing the acetabular component during fellowship and mea-
sure any continued change through the first year in practice. Our 
null hypothesis is that fellowship should provide enough training 
wherein there is no learning curve and no change in variability 
when entering practice. 

Methods

This is an IRB-approved retrospective chart review comparing 
the outcomes of 50 total hip arthroplasties done during fellowship 
under supervision of an expert surgeon to 50 total hip arthroplas-
ties performed post-fellowship early in clinical practice. The pa-
tients were matched in terms of demographics, patient age, and 
comorbidity status. All cases were performed with a minimally 
invasive posterolateral approach to the hip. Success was assessed 
through the analysis of acetabular cup positioning with abduction 
and anteversion measurements calculated for each patient. Radio-
graphic images for each case were processed with BrainLab Trau-
maCad (Westchster, IL), and anteversion was assessed algorithmi-
cally on the AP pelvis. Patient charts were retrospectively reviewed 
for patient complications, dislocation, and readmission.

All statistics were evaluated using STATA and Microsoft Excel 
Analysis toolpak with significance set at p < 0.05. The 50-patient 
cohort was chosen based on appropriate power calculation of 0.8. 
This is a level III retrospective cohort study. 

Results

For the 50 cases in fellowship under the supervision of an ex-
pert surgeon, the average abduction measurement was 46.14 de-
grees and the average anteversion measurement was 23.9 degrees. 
Variance for both measurements were 10.54 degrees. Figure 1 and 

2 show the average anteversion and abduction over the course of 
the 50 surgeries. Variation between cases remained rather steady 
over time.

Figure 1: Average abduction (in degrees) during the 50 cases dur-
ing fellowship.

Figure 2: Average anteversion (in degrees) during the 50 cases 
during fellowship.

For the 50 cases in practice, the average abduction measure-
ment was 45.16 degrees and the average anteversion measure-
ment was 29.86 degrees. The average abduction in fellowship 
and practice only differed by 0.01 degree, while anteversion was 
significantly higher in practice at 29.86 degrees, compared to 23.9 
degrees in fellowship. Variance for abduction measurements in 
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practice was 58.87 degrees, while variance for anteversion mea-
surements was 38.08 degrees. Both variance measurements were 
increases from cases done during fellowship training. Figure 3 and 
4 show the average anteversion and abduction over the course of 
the 50 surgeries in early practice. Abduction variation was highest 
among the first 20 cases and improved afterwards. However, they 
never approached the reproducibility achieved in fellowship. The 
trend in the anteversion measurements in practice showed large 
variation among all 50 cases.

practice cohort, no significant change in rate of dislocations, read-
missions, or other complications were seen in either patient popu-
lation at 1 year after surgery.

Discussion

The results of our study indicate that fellowship training de-
creases but does not eliminate the learning curve for THA acetabu-
lar cup placement in community practice. Our data reveals a learn-
ing curve of at least 20 patients in early practice, but variability 
continues to slowly improve way beyond that. Measurements for 
anteversion and the variance for abduction and anteversion were 
all higher in practice than in fellowship. The variation decreased 
for all cases following the initial 20 patient learning curve. Our re-
sults indicate that acetabular component positioning is much more 
reproducible in the presence of an expert surgeon such as in fel-
lowship. While fellowship training increases exposure to complex 
cases, independent practice still requires caution and continuous 
optimization.

The current literature suggests an even longer learning curve 
than found in our study. Lee., et al. examined the presence of a 
learning curve of about 40 cases for acetabular cup positioning in 
total hip arthroplasty [10]. This study evaluated the outcomes of 
the first 100 total hip arthroplasty procedures of two surgeons af-
ter they completed a year of fellowship at the same institution. The 
learning curve cumulative summation test signaled competency 
after 43 procedures for surgeon 1 and after 35 procedures for sur-
geon 2, both higher than the 20 cases in our study. The surgeons 
maintained competency for the remainder of the 100 cases, similar 
to the decrease in variation of measurements following the learn-
ing curve in our study. 

Similarly, a 2018 single-surgeon study by Van Den Eeden., et al. 
examined the learning curve associated with performing the direct 
anterior approach for primary THA [11]. After reviewing opera-
tive parameters, overall complications and radiological component 
placement over the course of the first 200 cases utilizing the direct 
anterior approach, a much higher learning curve of 100 cases was 
reported. However, the surgeon was not specified to be directly 
out of fellowship and utilized a different approach than that of our 
study. This study confirms the presence of a learning curve across 
multiple surgical approaches for THA; however, further investiga-
tion into the impact of fellowship training on the direct anterior 
approach is needed for a direct comparison to our study. 

Figure 3: Average abduction (in degrees) during the 50 cases in 
early practice.

Figure 4: Average anteversion (in degrees) during the 50 cases in 
early practice.

No dislocations were observed in either cohort. The rate of re-
admission was 2.45% mainly for lower extremity swelling, pain, 
and placement issues. When comparing the fellowship cohort and 
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A 2017 study by Kim., et al. investigated the impact of level of 
surgical experience on outcomes of THA [12]. This study does not 
report an actual number for a learning curve associated with cen-
ter of rotation (COR) position and acetabular cup placement; how-
ever, the data shows a clear effect of level of surgical experience on 
postoperative COR position and acetabular cup inclination. Greater 
experience was associated with more accurate and consistent cup 
placement. Our finding that acetabular component positioning is 
more reproducible during fellowship suggests that just operating 
with an experienced surgeon can improve accuracy and consis-
tency. 

While past studies have indicated the presence of a learning 
curve when performing total hip arthroplasty, our findings are no-
table because they suggest a significantly shorter learning curve. 
The current literature suggests that learning curves may be af-
fected by several factors including the type of surgical approach 
used. Insight into the type of fellowship training received by each 
surgeon and the subsequent effect on their personal learning curve 
is needed to understand the different lengths of learning curves.

Limitations of this study include a relatively small sample size 
of 50 cases during fellowship and 50 cases post-fellowship, even 
though appropriately powered. Furthermore, our study was limit-
ed to cases performed by one surgeon and one approach. Learning 
curves may be influenced by several factors, including the institu-
tion of fellowship-training. Consequently, the findings of our study 
may not be generalizable to the broader population of surgeons 
performing total joint arthroplasty. 

Conclusion

The learning curve for acetabular cup placement of only 20 
patients reported in this study is much lower than the average 
learning curve reported in the literature. Our results suggest that 
fellowship significantly improves judgement and provides the op-
portunity to continuously adjust technique, leading to better over-
all outcomes in post-fellowship practice. Further investigations 
comparing the outcomes of cases performed during fellowship 
and early in clinical practice on a larger scale and across multiple 
institutions are needed to further elucidate the impact of fellow-
ship training on total joint arthroplasty skill once surgeons are in 
community practice. However, this study provides valuable insight 
into the beneficial impact of fellowship training on later clinical 

outcomes and presents a novel finding of a shorter learning curve. 
This information is important for those making decisions about 
pursuing fellowship, those in fellowship, and those beginning com-
munity practice.
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