SurgiColl O'Leary M, Kirby D, llyas AM. Open vs. Endoscopic Carpal Tunnel Release Surgery: A
e 10-year Analysis of United States Utilization. SurgiColl. 2024;2(4).
doi:10.58616/001¢.125017

Research Articles

Open vs. Endoscopic Carpal Tunnel Release Surgery: A 10-year

Analysis of United States Utilization

Matthew O'Leary, BA'®®, David Kirby, MD?, Asif M. llyas, MD, MBA'
T Drexel University College of Medicine, Philadelphia, PA, USA, 2 St. Lukes University Health Network, Bethlehem, PA, USA
Keywords: carpal tunnel syndrome, carpal tunnel release, open, endoscopic

https://doi.org/10.58616/001¢.125017

SurgiColl

Vol. 2, Issue 4, 2024

Objectives

Surgical treatment of carpal tunnel syndrome (CTS) can be performed through an open or
endoscopic approach. Carpal tunnel release (CTR) performed endoscopically has been
offered as a less invasive alternative to an open release. This study assesses the past
10-year trends in utilization and geographic differences of both approaches across the
United States (U.S.). The study hypothesis is that the utilization of endoscopic CTR has
been increasing.

Methods

A retrospective database analysis was conducted using the TriNetX U.S. Collaborative
Network for patients with CTS who underwent open or endoscopic CTR surgery between
2014 and 2023. Information on patient characteristics, rates of CTR, and geographic
location were collected and reported.

Results

A total of 215,115 patients who had undergone CTR surgery were identified. Age, sex,
demographics, and BMI did not differ between the open and endoscopic groups. Overall,
open and endoscopic CTR rates have increased in the past decade, with open being the
most common approach. The region with the greatest usage of endoscopic surgery in the
U.S. was the South (32%), followed by the Northeast, West, and Midwest.

Conclusions

Over the last decade, the rates of CTR have been increasing for both open and endoscopic
techniques. Although open remains the most common approach, endoscopic CTR has
gained popularity over the last decade. Regionally, the South utilized the endoscopic
approach at greater rates than other regions in the U.S.

INTRODUCTION Carpal tunnel release (CTR) surgery can utilize both an
open and endoscopic approach. Open carpal tunnel release

Carpal tunnel syndrome (CTS) is the most common periph- (OCTR) is the traditional method of carpal tunnel release,

eral entrapment neuropathy, estimated to affect up to 5% where direct visualization of the TCL is achieved prior to
of the total population.! CTS is caused by median nerve transecting. Common complications following OCTR in-
compression and is caused to be primarily idiopathic but clude continued weakness, pillar pain, and increased scar-
can occur secondarily from conditions such as diabetes, ring at the surgical site.* Endoscopic carpal tunnel release
hypothyroidism, and pregnancy. When nonoperative treat- (ECTR) was first reported by Okutsu et al. and Chow et al.
ments fail, the surgical release of the transverse carpal lig- in 1989, providing an alternative method of CTR.5 A 2020
ament (TCL) is a reliable treatment option.23 meta-analysis of 28 randomized control trials concluded

that the endoscopic approach has greater patient satisfac-
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tion rates and pinch strength, decreased scarring, and a
faster return to work time.® However, many studies sug-
gest that long-term outcomes, including symptom relief
and complications, do not differ between open and endo-
scopic approaches.”-?

Despite the proposed benefits of endoscopic surgery, the
current literature suggests that the open approach is still
preferred.10.11 However, the modality of carpal tunnel
surgery remains a highly debated topic, with multiple stud-
ies reporting supporting evidence for both techniques. This
study aims to quantify the utilization of open and endo-
scopic CTR in the United States (U.S.) over ten years to bet-
ter understand how the orthopedic community responds to
the literature on this topic. The study hypothesis is that the
utilization of endoscopic CTR has been increasing. Based
on our study’s epidemiological findings, we anticipate our
results will complement the existing research on indica-
tions, costs, and outcomes for open and endoscopic CTR.
This collective knowledge can facilitate more comprehen-
sive and informed decision-making in patient surgical se-
lection.

METHODS

ABOUT THE TRINETX NETWORK

The TriNetX database was retrospectively queried in March
2024 for patients 18 to 90 years old with CTR surgery from
January 15t 2014, to December 315!, 2023. The TriNetX
database does not involve patient-identifiable information
and is subsequently exempt from Institutional Review
Board review and approval. The TriNetX U.S. Collaborative
Network is a large, de-identified research network encom-
passing data from more than 60 U.S. health care with more
than 100 million patients. It contains de-identified aggre-
gate patient information covering procedures, diagnoses,
medications, vitals, genomics, and demographics. Health-
care Organizations (HCOs) involved in the TriNetX network
contribute healthcare data in de-identified, pseudo-
anonymized, or limited dataset formats, following local pri-
vacy regulations. These HCOs are authorized to use this
data on the TriNetX platform for research purposes. In re-
turn for providing data, HCOs incur no financial expenses
and gain access to data query tools, analytics, visualization
capabilities, and the necessary hardware for software ex-
ecution. The de-identification process conforms to Health
Insurance Portability and Accountability Act (HIPAA) Pri-
vacy Rule standards, as verified by a qualified expert, meet-
ing the requirements of Section §164.514(b)(1), ensuring
HIPAA compliance.

TRINETX DATA EXTRACTION

Patients with current procedural terminology (CPT) codes
for open (cpt 64721) or endoscopic (cpt 29848) CTR surgery
between 2014 and 2023 were identified. Baseline character-
istics, including age, sex, race, and body mass index (BMI),
were collected. Total CTR (open and endoscopic) rates were
calculated as a ratio of CTR out of total carpal tunnel syn-

drome diagnoses per year. Utilization of each surgical ap-
proach was calculated using a proportion of open-to-en-
doscopic CTR each year from 2014-2023. Ten-year data for
open, endoscopic, and total surgeries were collected and
separated by region, including Northeast, Midwest, South,
and West [Figure 1].

RESULTS

A total of 215,115 patients were identified as having CTR
from 2014-2023, including 169,917 open and 45,198 endo-
scopic releases. Mean age (+ Standard Deviation (SD)) was
64 (*£15) for the open and 63 (¥14) for the endoscopic co-
hort. Most patients were female, making up 58% and 61%
of the OCTR and ECTR cohorts, respectively. Both cohorts
were predominantly white (71% in the open and 78% in en-
doscopic). Body mass index (BMI) (* SD) was 31.2 (¥7.0) for
open and 31.7 (¢7.0) for endoscopic release [Table 1].

Overall total, open, and endoscopic CTR surgery rates
have increased over the last decade. Rates of total surgeries
increased from 10.5% in 2014 to 15.4% in 2023 [Table 2,
Figure 2]. In 2014, open surgery accounted for 82.5% of
total CTR surgeries, while endoscopic surgeries accounted
for 17.5%. Over the ten years, the proportion of endoscopic
surgery increased from 17.5% in 2014 to 23.9% in 2023
[Table 2, Figure 3].

Overall, the South had the greatest utilization of endo-
scopic surgery, with 32.2% of CTR from 2014-2023 being
endoscopic. Endoscopic surgeries accounted for 18.9% of
total CTR in the Northeast. The West (11.1%) and the Mid-
west (10.6%) were regions with the least endoscopic usage
[Table 3].

DISCUSSION

The study results suggest that both open and endoscopic
CTR rates are increasing, which correlates with prior epi-
demiological studies.!Z!3 Burton et al. demonstrated in-
creasing rates of CTR in the UK up until 2007, with sub-
sequent tapering rates!4 and Roquelare et al. showed a
decreased incidence of CTR in France.!5 In a UK study, hand
surgery referrals have increased by over 36%, with CTS be-
ing the most common diagnosis for hand surgery refer-
rals.16 The increased rate of diagnosis and surgical treat-
ment is likely related to greater awareness of the diagnosis
and improved understanding of its surgical outcomes.

It is known that CTS disproportionately affects females
more commonly than males.17-19 This study’s results show
a similar predilection for female CTR patients. A recent
study by Carroll et al. identified a surgical cohort that was
62% and 61% female for open and endoscopic CTR, respec-
tively. This study identified rates of 58% for open and 61%
for endoscopic CT, which mirror these findings. There were
no demographic differences between the two cohorts in this
study, similar to Carroll et al.'s study.20

At the time of this study, it has been 35 years since
Okutsu et al. first introduced the endoscopic approach for
CTR in 1989.5 Numerous studies have demonstrated ac-
celerated rehabilitation and a quicker return to work for
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Figure 1. Map of States Making Up Each Region in the TriNetX Database
Table 1. Baseline Characteristics of Patients with Carpal Tunnel Release
Open Release (169,917) Endo Release (45,198)
Age* 64 (+15) 63 (+14)
Sex
Males 61,170 (36%) 16,271 (36%)
Females 98,552 (58%) 27,571 (61%)
Unknown 10,195 (6%) 1,356 (3%)
Race
White 120,641 (71%) 35,254 (78%)
2lack.or African 15,293 (9%) 4,520 (10%)
merican
Other 5,098 (3%) 904 (2%)
Asian 1,699 (1%) 904 (2%)
Unknown 27,186 (16%) 3,616 (8%)
BMI* 31.2(+7.0) 31.7 (x7.0)

*Age and BMI reported as mean age * standard deviation (SD)

the endoscopic approach.21-23 However, this study confirms
that open CTR is still the predominant technique for CTR.
Yet, while OCTR remains the predominant technique, this
study’s results show an overall increase in the proportion
of ECTR to OCTR each year. A 2017 Medicare study mir-
rored this study’s results with a 5% growth rate for ECTR
compared to 0.9% for OCTR over seven years.24 This may
be partially attributed to the increase in hand-fellowship

trained surgeons,25 as utilization of endoscopic CTR is
higher among these surgeons.2® Furthermore, increasing
patient preference,2” purported benefits of decreased scar
tenderness and increased pinch strength,2® and lower costs
of endoscopic CTR with higher reimbursement rates24 may
be contributing to increasing endoscopic utilization. Future
studies that can quantify the annual numbers of surgeons
involved in CTR may help further clarify if increased hand-
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Table 2. Annual Rates of Open vs. Endoscopic Carpal Tunnel Release from 2014-2023

Total Surgeries*

Open”

Endoscopic”

9,830(10.5%)

8,114 (82.5%)

1,716 (17.5%)

12,231 (11.0%)

10,244 (83.7%)

1,987 (16.3%)

15,497 (12.6%)

12,901 (83.2%)

2,596 (16.8%)

18,925 (12.1%)

15,271 (80.7%)

3,654 (19.3%)

22,186 (13.3%)

17,738 (79.9%)

4,448 (20.1%)

25,266 (13.5%)

19,604 (77.5%)

5,662 (22.5%)

5,247 (22.1%)

28,950 (14.6%)

22,723 (78.4%)

6,227 (21.6%)

30,443 (15.0%)

23,465 (77.0%)

6,978 (23.0%)

Year Total Population CTS Dx

2014 19,298,034 93,869

2015 21,363,467 111,278
2016 23,977,755 122,915
2017 28,195,792 156,989
2018 29,786,560 166,619
2019 31,354,965 187,525
2020 31,934,392 178,897
2021 37,228534 198,279
2022 35,598,111 202,491
2023 33,281,329 182,498

(
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23,777 (13.3%)
(
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(

28,010(15.4%)

(
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18,530 (77.9%)
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(

21,327 (76.1%) 6,683 (23.9%)

*Rates calculated using total carpal tunnel releases over total carpal tunnel syndrome diagnoses for each year.

“Proportions calculated as open or endoscopic surgeries over total CTR for each year.
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Figure 2. Annual Rates of Total Carpal Tunnel Releases from 2014-2023

fellowship-trained surgeons are the cause of increased
ECTR utilization.

The Southern U.S. region was found to have the greatest
utilization of ECTR. This may be partially attributed to
findings from a 2018 study where the geographic distribu-
tion of hand specialists in the U.S. was analyzed. In the US,
38% of all hand surgeons were found to reside in the South,
with the Northeast, Midwest, and West making up 22%,
21%, and 19% of hand surgeons, respectively.29 Smetana
et al. found that hand-fellowship trained surgeons have
higher utilization of the ECTR technique,26 thus making in-
tuitive sense that regions with higher proportions of hand
specialists exhibit greater rates of its utilization. However,
Rios-Diaz et al. noted inequities in hand surgeon distribu-
tion in the U.S., with increased fellowships and subspecial-
ists in higher per capita income regions, particularly on the

Northeast and West coasts. This study somewhat refutes
this hypothesis; thus, further investigation of regional vari-
ations in ECTR utilization is needed.30

When interpreting the findings of the study, certain lim-
itations should be considered. First, the retrospective co-
hort design of the TriNetX database is inherently limited
and relies on complete and accurate data entry. Further-
more, a proportion of our population contained unknown
data regarding sex and race, preventing the determination
of exact demographic values. Rates of CTR may also have
been overestimated compared to the general population.
Patients with a documented diagnosis of CTS are likely to
have more severe symptoms necessitating medical care and
potentially surgery compared to patients who do not seek
medical care for milder CTS symptoms. Additionally, im-
provements in patient documentation over the last decade,
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Figure 3. Open vs. Endoscopic Carpal Tunnel Release Surgery from 2014-2023
Table 3. Open vs. Endoscopic Carpal Tunnel Release by Region in 2014-2023
A.” Northeast Midwest South West Unknown
Regions
Total Surgery 215,115 74,639 38,924 72,159 24,612 4,781
60,558 34,807 48,940 21,893 3,719
Open Surgery 169,917 (81.1%) (89.4%) (67.8%) (88.9%) (77.8%)
. 14,081 4,117 23,219 2,719 1,062
Endoscopic Surgery 45,198 (18.9%) (10.6%) (32.2%) (11.1%) (22.2%)
Open: Endoscopic 38:1 43:1 8.5:1 2.1:1 8.1:1 35:1
atio

leading to more accurate and comprehensive charting, may
have influenced the observed trends in utilizing OCTR and
ECTR.

CONCLUSION

CTS is the most common peripheral neuropathy, and the
usage of surgical management for the condition continues
to rise. From 2014-2023, the rates of both open and endo-
scopic CTR in the U.S. have increased, with the open tech-
nique being used more frequently. However, the proportion
of endoscopic CTR surgeries has steadily increased over the
last ten years and has not plateaued as of 2023. Addition-
ally, the study identified the South as the region in the U.S.
with the greatest utilization of the endoscopic approach.
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