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Editorial Commentary: Clinical and Basic Science
Evidence Supports the Use of Suture Tape

Augmentation of Posterior Cruciate Ligament
Reconstruction
Samantha A. Levin, M.D., Logan A. Reed, M.D., and Bruce A. Levy, M.D.
Abstract: Although isolated posterior cruciate ligament (PCL) injuries often can be treated successfully without surgical
intervention, in the setting of persistent instability or multiligamentous knee injury, PCL reconstruction is indicated. PCL
reconstructions often have resulted in persistent postoperative laxity. Recent research suggests there may be a role for
suture tapeeaugmented grafts, which have demonstrated decreased clinical and radiographic laxity as well as improved
rates of return to previous level of activity, as compared with PCL reconstruction alone. Several biomechanical studies also
have supported the use of suture tape augmentation in PCL reconstruction, and the use of suture tape augmentation or
internal bracing and ligament surgery is gaining widespread popularity. These ultrahigh molecular weight polyethylene/
polyester suture tapes have been shown to be safe and effective. We may be at the point at which the evidence supports
the use of suture tape augmentation of PCL reconstruction.
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n the article by Zhang, Wang, Gao, Zheng, and The groups were very well matched with regards to

1
IGong, entitled "Suture Tape Augmentation Im-

proves Posterior Stability After Isolated Posterior Cru-
ciate Ligament Reconstruction Using Hamstring Tendon
Autograft With Single-Bundle Transtibial Technique,”
the authors make a compelling argument to support the
use of internal brace or suture tape augmentation in
posterior cruciate ligament (PCL) reconstruction.
The authors should be commended for a very well-

thought-out study. This was a single-surgeon study with
59 isolated PCL reconstructions all using semitendinosis/
gracilis autograft, all single bundle, and all transtibial
techniques followed for aminimumof2years. Therewere
28 patients in the control group (no suture tape
augmentation) and 31 patients in the study group (suture
tape augmentation). Standard patient-reported outcomes
included the International Knee Documentation Com-
mittee subjective, Lysholm, and Tegner scores, return to
sport, as well as clinical examination with posterior
drawer testing, and Telos posterior stress radiographs.
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follow-up, body mass index, preoperative range of
motion, laxity grade, activity score, and preoperative
patient-reported outcomes. In addition, they had an
independent assessor blinded to the study groups per-
forming the posterior drawer examination. Indications
for surgery were isolated grade 3 PCL-deficient knees or
grade 2 PCL-deficient knees that failed nonoperative
care. They excluded any patients with multiple liga-
ment injuries, previous surgery, malalignment, or bone
fractures of the ipsilateral limb. Therefore, the authors
took many variables into consideration in order to come
up with a very clean study from a methodological
standpoint.
Single-bundle PCL reconstruction with autograft is a

validated technique for PCL reconstruction. In a sys-
tematic review by Hudgens et al.2 comparing autograft
and allograft in PCL reconstructions, the authors noted
no difference in patient-reported outcomes. In another
systematic review by Kohen et al.,3 no differences were
noted comparing single-bundle versus double-bundle
PCL reconstruction. In another systematic review by
May et al.4 comparing transtibial versus inlay PCL
reconstruction, no evidence-based outcome differences
were noted.
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There were several notable findings in the study by
Zhang et al., including return to preinjury activity level
of 21% in the control group versus almost 50% in the
study group. Furthermore, more than 20% of the pa-
tients in the control group had persistent grade II laxity
compared with 0 patients in the study group. That said,
only 2 patients in the control group underwent revision
PCL reconstruction. Another notable finding was the
Telos stress radiographs, which showed on average 1.5
mm side-to-side difference in the study group versus
over 3 mm side-to-side difference in the control group.
Why is this study so important?Well for one thing, PCL

reconstructions historically have not demonstrated as
favorable outcomes as anterior cruciate ligament (ACL)
reconstructions, with residual laxity not only being
common but acceptable. One can recall years ago, when
general consensus taught that going from a grade 3
posterior drawer to a grade 2 was considered successful.
With the advent of newer techniques, several

outcome studies have shown posterior stress view data
at approximately 2 mm side-to-side difference. Frey-
chet et al.5 reported a 1.1-mm side-to-side difference
with kneeling stress views with an all-inside/all-socket
single-bundle technique using allograft, and LaPrade
et al.6 reported similar findings with a double-bundle
allograft technique. Therefore, when it comes to PCL
reconstructions, anything to improve on persistent re-
sidual laxity should be considered.
The use of suture tape augmentation or internal

bracing and ligament surgery is gaining widespread
popularity. These ultrahigh molecular weight poly-
ethylene/polyester suture tapes have been shown to be
safe and effective in several studies.7 A study out of the
Mayo Clinic comparing hamstring autograft ACL
reconstruction with and without suture tape augmen-
tation showed no increased risk of complications or
synovitis.8 Although there were no significant differ-
ences in patient-reported outcomes or graft failure
rates, the suture tape group had greater Tegner scores
postoperatively. More recently, Daniel et al.9 reported
on 200 ACL reconstructions, 100 with suture tape
augmentation compared with 100 without. The authors
showed a statistically significant decrease in failure rates
(8% vs 1%).
Several biomechanical studies also have supported

the use of suture tape augmentation in PCL recon-
struction. Levy et al.10 as well as Trasolini et al.11 both
showed adding suture tape augmentation increased
ultimate load to failure and decreased total elongation
of the reconstructed grafts.
Clinical studies are now becoming available support-

ing this biomechanical data. In a recent study by
Therrien et al.,12 the authors compared 50 PCL re-
constructions with and without suture tape augmen-
tation in a predominantly multiligament knee injured
cohort using allograft with a single bundle technique.
Although no differences were found in patient-reported
outcomes or graft failure rates, the kneeling stress ra-
diographs did trend toward favoring the suture tape
group, although findings did not reach significance.
There are several potential downsides to using suture

tape augmentation. Cost is certainly an issue as well as
the rare cases of infection, where this heavy braided
material can certainly trap bacteria. That said, the
concept of “stress shielding” is the one with which most
surgeons are concerned. In one notable study by
Bachmaier et al.,13 the authors demonstrated that in-
dependent suture tape augmentation with ACL recon-
struction reduced peak loads on the soft-tissue grafts.
The authors demonstrated that load sharing occurs and
peak loads are actually transferred to the suture tape,
which resulted in decreased elongation of the construct.
Their load-distribution curves showed that at low loads
the graft took all of the load, but at peak loads the su-
ture tape started to share the loads, protecting the graft.
At no time were the loads completely transferred to the
suture tape, refuting the notion that “stress shielding”
of the graft occurs. Instead, they presented the concept
of “synergistic load sharing.”
As the authors respectfully note, their study is not

without limitations. The most important to mention is
that the authors allowed patients to decide whether to
use suture tape augmentation or not. They presented
the theoretical advantages and disadvantages of using
suture tape with limited available clinical data. This led
to significant selection bias and therefore the general-
izability of the conclusions remains a challenge. An
appropriately powered randomized clinical trial would
be the next step in solidifying evidence-based recom-
mendations on this topic.
That said,wecongratulate theauthorsonperformingan

excellent study with data that are quite compelling.
Coupledwithother clinical andbiomechanical studies,we
maybeat thepointwhere theevidence supports theuseof
suture tape augmentation in all PCL reconstructions.
Disclosures
The authors declare the following financial interests/

personal relationships which may be considered as
potential competing interests: B.A.L. reports a rela-
tionship with Arthrex that includes consulting or
advisory and royalty payments; serves on the editorial
board of the following journals: Journal of Knee Surgery,
Knee Surgery, Sports Traumatology, Arthroscopy, and Or-
thopedics Today; and serves on the AONA Speakers Bu-
reau. All other authors (S.A.L., L.A.R.) declare that they
have no known competing financial interests or per-
sonal relationships that could have appeared to influ-
ence the work reported in this paper.



EDITORIAL COMMENTARY 2057
References
1. Zhang H, Wang J, Gao Y, Zheng P, Gong L. Suture tape

augmentation improves posterior stability after isolated
posterior cruciate ligament reconstruction using
hamstring tendon autograft with single-bundle transtibial
technique. Arthroscopy 2024;40:2045-2054.

2. Hudgens JL, Gillette BP, Krych AJ, Stuart MJ, May JH,
Levy BA. Allograft versus autograft in posterior cruciate
ligament reconstruction: An evidence-based systematic
review. J Knee Surg 2013;26:109-115.

3. Kohen RB, Sekiya JK. Single-bundle versus double-
bundle posterior cruciate ligament reconstruction.
Arthroscopy 2009;25:1470-1477.

4. May JH, Gillette BP, Morgan JA, Krych AJ, Stuart MJ,
Levy BA. Transtibial versus inlay posterior cruciate liga-
ment reconstruction: An evidence-based systematic re-
view. J Knee Surg 2010;23:73-79.

5. Freychet B, Desai VS, Sanders TL, et al. All-inside poste-
rior cruciate ligament reconstruction: Surgical technique
and outcome. Clin Sports Med 2019;38:285-295.

6. LaPrade RF, Cinque ME, Dornan GJ, et al. Double-bundle
posterior cruciate ligament reconstruction in 100 patients
at a mean 3 years’ follow-up: Outcomes were comparable
to anterior cruciate ligament reconstructions. Am J Sports
Med 2018;46:1809-1818.

7. Mackenzie CEA, Huntington LS, Tulloch S. Suture tape
augmentation of anterior cruciate ligament reconstruction
increases biomechanical stability: A scoping review of
biomechanical, animal, and clinical studies. Arthroscopy
2022;38:2073-2089.

8. Parkes CW, Leland DP, Levy BA, et al. Hamstring auto-
graft anterior cruciate ligament reconstruction using an
all-inside technique with and without independent suture
tape reinforcement. Arthroscopy 2021;37:609-616.

9. Daniel AV, Wijdicks CA, Smith PA. Reduced incidence of
revision anterior cruciate ligament reconstruction with
internal brace augmentation. Orthop J Sports Med 2023;11:
23259671231178026.

10. Levy BA, Piepenbrink M, Stuart MJ, Wijdicks CA. Posterior
cruciate ligament reconstruction with independent suture
tape reinforcement: An in vitro biomechanical full construct
study. Orthop J Sports Med 2021;9:2325967120981875.

11. Trasolini NA, Hatch GF, Wright D, et al. Posterior cruciate
ligament reconstruction with internal brace augmentation
reduces posterior tibial translation under cyclic loading.
Orthopedics 2021;44:235-240.

12. Therrien E, Pareek A, Song BM, et al. Comparison of
posterior cruciate ligament reconstruction using an all-
inside technique with and without independent suture
tape reinforcement. Orthop J Sports Med 2022;10:
23259671221137357.

13. Bachmaier S, Smith PA, Argintar EH, Chahla J, Higgins LD,
Wijdicks CA. Independent suture augmentation with all-
inside anterior cruciate ligament reconstruction reduces
peak loads on soft-tissue graft. A biomechanical full-
construct study. Arthroscopy 2022;38:88-98.

http://refhub.elsevier.com/S0749-8063(24)00156-7/sref1
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref1
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref1
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref1
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref1
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref2
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref2
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref2
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref2
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref3
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref3
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref3
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref4
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref4
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref4
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref4
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref5
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref5
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref5
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref6
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref6
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref6
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref6
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref6
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref7
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref7
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref7
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref7
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref7
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref8
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref8
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref8
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref8
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref9
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref9
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref9
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref9
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref10
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref10
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref10
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref10
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref11
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref11
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref11
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref11
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref12
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref12
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref12
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref12
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref12
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref13
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref13
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref13
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref13
http://refhub.elsevier.com/S0749-8063(24)00156-7/sref13

	Editorial Commentary: Clinical and Basic Science Evidence Supports the Use of Suture Tape Augmentation of Posterior Cruciat ...
	Disclosures
	References


