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Background: Despite a growing body of literature regarding anterior cruciate ligament reconstruction (ACLR), there remains
a wide diversity in surgical technique and clinical practice across providers.

Purpose: To (1) describe current ACLR practice preferences among members of the Herodicus society and (2) determine whether
these preferences are influenced by years in practice and overall surgical volume.

Study Design: Cross-sectional study.

Methods: A 24-question survey investigating surgeons’ practices and preferred ACLR surgical techniques was sent via email to
all active Herodicus Society members. Survey responses were subdivided by years of experience and overall ACLR annual case
volume. Descriptive statistics were compiled and chi-square testing was utilized to determine the significance of experience and
case volume on survey responses.

Results: Of the 113 invited Herodicus Society members who perform ACLR, 69 (61%) completed the survey. Respondents had
a mean 6 SD of 30.9 6 9.8 years of experience in clinical practice and performed a mean of 96.0 6 50.7 primary and 21.6 6 16.9
revision ACLR annually. Of revision cases, 72.1% were performed using a single-stage technique. Mean frequency of graft usage
by surgeon was bone–patellar tendon–bone autograft (58.6%), quadriceps autograft (14.6%), hamstring tendon autograft
(14.0%), and allograft (11.8%). The plurality of surgeons responded that they used anterolateral augmentation ‘‘rarely’’ in primary
ACLR (39.1%) and ‘‘sometimes’’ in revision ACLR (31.9%), with the majority performing lateral extra-articular tenodesis (66.7%)
rather than anterolateral ligament reconstruction (14.5%). Most surgeons would not allow a 20-year-old football player to return
before 7 months after ACLR (71.0%) but highly valued return-to-sports testing to determine readiness (94.2%). Higher volume
surgeons performed single-stage revision ACLR at a significantly higher rate (79.8% vs 62.9%, P = .02) and significantly differed
in return-to-sports criteria, with a greater proportion relying primarily on biometric testing (P = .01).

Conclusion: The survey demonstrated that, in the Herodicus Society, a wide range of preferences exist regarding ACLR surgical
technique. Bone–patellar tendon–bone autograft is the most frequent primary ACLR graft choice. Most participants have not
embraced newer techniques such as anterolateral or suture tape augmentation. Return to sports is generally not allowed before
7 months and heavily factors-in return-to-sports testing metrics, suggesting that purely time-based criteria for return to sports is
not modern practice among elite sports medicine surgeons.
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As one of the most thoroughly researched topics in sports
medicine, anterior cruciate ligament (ACL) reconstruction
(ACLR) has seen many advances in techniques, such as
patient-specific graft choice, independent femoral tunnel
drilling, and anatomic tunnel placement. With an abun-
dance of knowledge from decades of literature, surgeons
could be expected to have converged on a narrow breadth
of evidence-based techniques. However, multiple techni-
ques and ideologies continue to persist regarding optimal
ACLR techniques.34

Previous studies on surgeon preferences regarding
ACLR have mostly focused on international sur-
geons,17,34,37 with limited data available on surgeons in
the United States.4 These have shown heterogeneity in
many facets of ACLR, as well as trends that depart from
the most common practices in the United States—most
notably in the frequent use of hamstring tendon auto-
graft.29,33,34,37 Therefore, evaluation of predominantly US
surgeons provides a different view that may be more appli-
cable to surgeons in the country.

The Herodicus Society is a small society of orthopaedic
sports medicine surgeons who are among the most experi-
enced and well-respected practitioners in the field. Mem-
bership to the Herodicus Society is by invitation only,
and, although most members practice in the United States,
a minority of surgeons in the society practice in other coun-
tries. Their opinions and techniques are shared widely in
conferences, taught to trainees, and described in textbooks.
A synthesis of Herodicus Society members’ preferences
regarding ACLR would be a valuable reflection on the state
of ACLR in the present day from those who have deep
knowledge of, and often have written, the literature on
the procedure. This is especially valuable at a time when
there are many new techniques in the literature, such as
anterolateral or suture tape augmentation, and surgeons
may wish to know which techniques the leaders in the field
have adopted.

The purpose of this study was to (1) describe current
ACLR practice preferences among members of the Herodi-
cus society and (2) determine whether these preferences
are influenced by years in practice and overall surgical vol-
ume. It was hypothesized that (1) there would be

a heterogeneous array of responses not associated with
surgeon characteristics, and (2) most ACLR preferences
would be consistent with evidence in the literature.

METHODS

In June 2022, an electronic survey invitation was distrib-
uted through email to all active Herodicus Society mem-
bers and narrowed to those who perform ACLR. The
survey was prepared and distributed using QualtricsXM
services (Qualtrics) and consisted of 25 total questions
(Appendix Figure A1). The first 5 questions involved gen-
eral demographics for each surgeon, including years in
practice, practice setting, and total annual ACLR case vol-
ume. The next 15 questions investigated aspects of the sur-
geon’s preferred surgical technique, including graft
selection, tunnel drilling technique, fixation preference,
and anterolateral augmentation. The final 5 questions
focused on postoperative care and rehabilitation preferen-
ces. Participation was voluntary, and replies were kept
confidential. The questions were chosen to highlight the
most significant and variable aspects of management after
ACL injury, from ACLR through the end of rehabilitation.
The goal was to obtain a comprehensive understanding of
provider-based variability in surgical techniques and post-
operative rehabilitation.

Survey responses were compiled after a 30-day response
period and analyzed and reported as percentage frequen-
cies for each question. Survey responses were then catego-
rized by years of experience (threshold of 30 years in
practice) and overall ACLR annual case volume (threshold
of 100 cases). Normal (Gaussian) distribution of the
response data was determined. The influence of operative
volume and surgical experience on survey responses with
continuous variable responses (graft selection and staged
revision preference) was assessed using Student t tests or
Mann-Whitney U tests as appropriate. Pearson chi-square
testing was used to compare categorical survey responses
by experience and case volume. Statistical analysis was
performed using the SPSS software package (SPSS Ver-
sion 28.0.1.1, IBM).
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RESULTS

Survey Participants

Of the 113 Herodicus Society members who perform
ACLRs, 69 members (61.1%) completed the survey. The

mean 6 SD time in clinical practice was 30.9 6 9.8 years,
and 85.5% were in an academic or privademic practice.
Respondents performed a mean of 96.0 6 50.7 primary
and 21.6 6 16.9 revision ACLR annually, with a mean of
72.1% of revision cases performed using a single-stage
technique.

Surgical Technique

Regarding graft choice, the frequency of graft usage across
all ACLRs showed bone–patellar tendon–bone (BPTB) auto-
graft was most frequent, followed by quadriceps autograft,
hamstring tendon autograft, and then allograft (Figure 1).

Most surgeons reported using BPTB autograft in over
half of their ACLRs (Table 1). The preferred allograft
was BPTB (50.8%), followed by Achilles (15.4%) and tibia-
lis anterior or posterior (12.3%). Semitendinosus or other
allografts were less common (total 18.5%). Most surgeons
preferred not to soak grafts in vancomycin solution
(63.8%). Femoral tunnel drilling was primarily indepen-
dent of tibial tunnel drilling (82.6%), and most surgeons
used an anteromedial approach (Table 1).

Regarding graft fixation, interference screws were most
common for BPTB grafts on the femoral (66.6%) and tibial
(73.9%) sides, with metal more commonly used than non-
metal (bioabsorbable or PEEK) screws (Figure 2).

For soft tissue grafts, adjustable loop suspensory fixa-
tion was the most common preference on the femur
(43.5%), with most surgeons (69.6%) using suspensory fix-
ation of some type. On the tibia, nonmetal interference
screw fixation was used by most surgeons (42.0%; Figure
3). Overall, there was a roughly even divide between pre-
ferring nonmetal (55.1%) and metal screws (44.9%).
Back-up tibial fixation was used rarely or never among
55.9% of respondents.

Surgeons most commonly reported using anterolateral
augmentation ‘‘rarely’’ in primary ACLR and ‘‘sometimes’’
in revision ACLR, with most performing lateral extra-
articular tenodesis technique versus anterolateral liga-
ment reconstruction (Table 2). Suture tape augmentation
was deemed to be used ‘‘never’’ by 76.8% of surgeons and
‘‘rarely’’ by 15.9% of surgeons.

Surgical Timing, Perioperative Care, and Postoperative
Rehabilitation

The most preferred surgical timing of primary ACLR was
within 2 to 3 weeks of injury, followed by .3 weeks (Table
3). Most surgeons (72.5%) used a perioperative peripheral
nerve block, with most utilizing adductor canal (52.2%),
while the majority of surgeons did not use postoperative
continuous passive motion (CPM) (82.6%). Regarding
return to play, most of the respondents highly valued bio-
metric return-to-sports testing to determine readiness
(94.2%), with most weighing time and testing equally.
For a hypothetical 20-year-old football player, return-to-
sports timing varied widely, primarily between 6 and 10
months postoperatively; 7 months or longerwas the mini-
mum time criteria for most surgeons (71.0%, Table 3).

Figure 1. Graft choice frequency for ACLR among Herodi-
cus members. ACLR, anterior cruciate ligament reconstruc-
tion; BPTB, bone–patellar tendon–bone.

TABLE 1
Descriptive Characteristics of Surgical Preferencesa

Variable Total Respondents (n = 69)

Preferred graft
�50% BPTB 47 (68.1)
�50% quadriceps 9 (13.0)
�50% hamstring 8 (11.6)
�50% allograft 5 (7.2)

Peripheral nerve block
Yes (femoral) 14 (20.3)
Yes (adductor) 36 (52.2)
Never 19 (27.5)

Femoral tunnel technique
Anteromedial 36 (52.2)
Accessory anteromedial 11 (15.9)
Outside-in 10 (14.5)
Transtibial 12 (17.4)

Single-stage revision, %b 72.1 6 29.5

aData are presented as n (%) or mean 6 SD.ACLR, anterior cru-
ciate ligament reconstruction; BPTB, bone–patellar tendon–bone.

bReported as mean percentage of total revision ACLRs per-
formed annually.
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Results by Surgeon Volume and Experience

Higher volume surgeons (.100 ACLR annually) reported
performing single-stage revision ACLR at a significantly
higher rate (79.8% vs 62.9%, P = .02). Responses also sig-
nificantly differed on return-to-sports criteria (P = .01),
with higher volume surgeons more commonly reporting
‘‘entirely’’ or ‘‘mostly’’ utilizing biometric return-to-sports
testing (57.0%) compared with lower volume surgeons
(20.0%). No significant difference in responses was
observed in selection of graft type by years of experience
(P = .17) and volume (P = .58).

DISCUSSION

The primary finding of this study is that substantial vari-
ation exists in surgeon preferences regarding most facets of
ACLR, even among a small group of leaders in the field of
sports medicine. Members of the Herodicus Society have

helped establish much of the literature on ACLR, implying
that their techniques are evidenced-based. This reflects the
heterogeneity of the ACLR literature and the difficulties
that surgeons face when selecting the optimal technique
or approach to postoperative management.

Although frequent contradictory findings in the ACLR
literature limit evaluating the ‘‘best practice’’ for many
techniques, the literature does largely align on some vari-
ables. BPTB autograft, with a long track record of low revi-
sion rates, was the most common graft (58%), followed by
similar rates of quadriceps (15%) and hamstring tendon
(14%) autograft. Extensive research has compared failure
rates by graft type, with consistent low retear rates in
BPTB and inconsistent findings over whether hamstring
has higher retear rates.14,31,32 Recent literature has also
shown low failure rates following quadriceps autograft as
well, comparable with those of BPTB and hamstring ten-
don autografts, although prospective, high-quality data
remain lacking.9,28,30 Allograft, shown most conclusively

Figure 2. Preferred BPTB graft fixation techniques for ACLR, with the y axis representing percentage of survey respondents.
ACLR, anterior cruciate ligament reconstruction; BPTB, bone–patellar tendon–bone.

Figure 3. Preferred soft tissue (quadriceps and hamstring) graft fixation techniques for ACLR, with the y axis representing per-
centage of survey respondents. ACLR, anterior cruciate ligament reconstruction.
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to have higher retear rates in specific populations,7,19,40

was correspondingly the graft used least frequently
(12%). Much literature supports using independent femo-
ral tunnel drilling,12,21,26 which most respondents use
(82%). As a greater understanding of ACL anatomy and
biomechanical properties has developed, there has been
a trend among surgeons to move from transtibial to inde-
pendent femoral tunnel drilling.35,36 Regarding CPM use,
most Herodicus respondents did not use CPM in the post-
operative period (83%). This is in line with a recent system-
atic review of 12 comparative studies demonstrating no
significant clinical benefit of CPM usage after ACLR.8

Most respondents also aligned with literature suggesting
away from return to football before 7 months (71%) and uti-
lizing both time- and testing-based criteria for returning to
sports (88%).5,20 Literature over the past several years has
shown higher rerupture rate with early return to sports,2,22

and there has been a trend toward incorporating biometric
testing into clearance for sports that was less common in
years past.10,16 Historical studies surveying members of
the AOSSM in 2001 and 2006 found that most members
allowed return to full sports activity between 5 and 7
months.11,13 In light of these results, the findings of our
study suggest that the past 2 decades of literature have
established new norms among the leaders of the sports med-
icine community regarding timing of return to sports.

Regarding newer techniques with less literature, ante-
rolateral augmentation procedures were mostly used
‘‘rarely’’ or ‘‘never’’ in primary ACLR (64%). While some
studies do show reduced retear rates with anterolateral
augmentation, especially in the high-risk populations and
with hamstring tendon autograft,15,23 data on adding it
to primary BPTB or quadriceps autograft ACLR are
sparse. With minimal data guiding lateral extra-articular
tenodesis versus anterolateral ligament reconstruction,

most surgeons opted for lateral extra-articular tenodesis
(67%), perhaps because of the cost-effectiveness and use
of autograft tissue. Suture tape augmentation, which sim-
ilarly has limited literature consisting of only short-term
results,25 was generally used ‘‘rarely’’ or ‘‘never’’ (93%).
This shows that Herodicus surgeons have largely not adop-
ted more recent techniques that are extensively discussed
in the recent literature. In discussing with study partici-
pants, multiple surgeons cited the lack of mid- to long-
term data showing improved outcomes as the reason for
not employing these techniques.

Herodicus surgeons diverged from several evidence-
based practices in ACLR. Nearly two-thirds of Herodicus
surgeons did not soak their graft in vancomycin solution
(64%), despite evidence suggesting decreased infection
rates with this additional measure.1,3 Similarly, a survey
of the ACL study group found that 62% of surgeons did
not use a vancomycin solution.39 The authors of that study
noted that the surgeons’ main reason for not using an anti-
biotic solution was decreased mechanical properties,
though the validity of this concern remains debated.24

Single-stage versus two-stage revision ACLR remains
an unsettled topic in the literature,6,27 with justifications
for each; however, respondents showed a strong preference
toward single-stage revision (72%). The greater rate of

TABLE 2
Descriptive Characteristics of Anterolateral

Augmentation Use and Technique During ACLRa

Response

Total Respondents (n = 69)

Anterolateral Augmentation Use

Primary ACLR Revision ACLR

Always 0 (0.0) 7 (10.1)
Often 7 (10.1) 21 (30.4)
Sometimes 18 (26.1) 22 (31.9)
Rarely 27 (39.1) 9 (13.0)
Never 17 (24.6) 10 (14.5)

Anterolateral Augmentation Technique

LET 46 (66.7)
ALLR 10 (14.5)
Other 2 (2.9)
None 10 (14.5)

aData are presented as n (%). ACLR, anterior cruciate ligament
reconstruction; ALLR, anterolateral ligament reconstruction;
LET, lateral extra-articular tenodesis.

TABLE 3
Descriptive Characteristics of Surgical Timing
and Postoperative Rehabilitation After ACLRa

Variable
Total Respondents

(n = 69)

Time to primary ACLR
Immediately 4 (5.8)
1-2 weeks 16 (23.2)
2-3 weeks 26 (37.7)
.3 weeks 22 (31.9)

CPM (yes) 12 (17.4)
Time until 20-year-old patient returns

to football after surgery
4-6 months 2 (2.9)
5-7 months 1 (1.5)
6-8 months 15 (21.7)
7-9 months 18 (26.1)
8-10 months 15 (21.7)
9-11 months 8 (11.6)
10-12 months 8 (11.6)
No timeline 1 (1.5)

RTS criteria
All time-based 1 (1.5)
Mostly time-based 3 (4.3)
Entirely RTS testing based 7 (10.1)
Mostly RTS testing based 21 (30.4)
Equal time-based and RTS
testing-based

37 (53.6)

aData are presented as n (%). Time intervals posed to respond-
ents intentionally overlapped; respondents could select the inter-
val that best described their preference. ACLR, anterior cruciate
ligament reconstruction;CPM, continuous passive motion; RTS,
return to sports.
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single-stage revision ACLR among higher volume surgeons
could illustrate reuse of their own correctly placed tunnels,
their comfort with the outcomes of single-stage reconstruc-
tion, and the efficiency of a single-stage procedure in their
busy practice.

The most recent previous large study of the preferences
of elite ACLR surgeons surveyed 140 international mem-
bers of the ACL Study Group and also found significant
heterogeneity in surgeon preferences.34 This variability
could be assumed in a widely international group of sur-
geons, but the present study shows similar inconsistency
in a predominantly US surgeon cohort. In that study, Sher-
man et al34 found a majority usage of hamstring tendon
autograft (53%), in comparison with the predominant
usage of BPTB autograft in the present study.

Another international survey study of members of the
International Society of Arthroscopy, Knee Surgery, and
Orthopaedic Sports Medicine found that, among 2107
respondents, 80% preferred hamstring tendon autograft
and 79% used medial portal femoral drilling.37 Similar to
the present study, antibiotic-soaking of grafts (45%) and
anterolateral augmentation (10% in primary ACLR) were
used in a minority of cases, and mean time to fully resume
sports was 8.9 months. That report varies from the present
study in its largely international respondents and polling of
a more general population of sports medicine surgeons. An
overview of previous similar studies is provided in Table 4.

Limitations

There are limitations to this study. Respondents were very
experienced surgeons, often with an academic component
of their practice, which may limit the generalizable nature
of the results. The years of surgeon experience could sug-
gest that they may be less inclined to change their surgical
techniques over time compared with younger surgeons
with less established techniques. Nevertheless, the wide-
spread use of independent femoral tunnel drilling does
show a likely evolution in technique over time. Not all Her-
odicus Society members responded to the survey,

introducing possible selection bias. Survey studies inevita-
bly oversimplify clinical scenarios, so use of these data in the
care of an individual patient may be limited. The authors rec-
ognize that the Herodicus Society is a limited group of sur-
geons, and there are other experts across the world not
included in this survey whose perspectives may differ and
are important. Eliciting the opinions of these surgeons in
future studies would be a valuable contribution to the litera-
ture and would make for more generalizable results.

CONCLUSION

Our survey demonstrated that a wide range of preferences
exist regarding ACLR surgical technique in the Herodicus
Society. BPTB autograft is the most frequent primary
ACLR graft choice. Participants have broadly not embraced
newer techniques such as anterolateral or suture tape aug-
mentation. Return to sports is generally not allowed before
7 months and heavily factors in return-to-sports testing
metrics, suggesting that purely time-based criteria for
return to sports are not modern practice among elite sports
medicine surgeons. Surgeons may use the data from this
study as a guide in identifying the appropriate graft type
and surgical techniques during ACLR.
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Appendix Figure A1. Survey administered to the Herodicus Society.
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