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Background: Anterior cruciate ligament (ACL) reconstructions (ACLRs) with graft diameters <8mm have been shown to have
higher revision rates. The 5-strand (5S) hamstring autograft configuration is a proposed option to increase graft diameter.

Purpose: To investigate the differences in clinical outcomes between 4-strand (4S) and 5S hamstring autografts for ACLR in pa-
tients who underwent ACLR alone or concomitantly with a lateral extra-articular tenodesis (LET) procedure.

Study Design: Cohort study; Level of evidence, 2.

Methods: Data from the STABILITY study were analyzed to compare a subgroup of patients undergoing ACLR alone or with
a concomitant LET procedure (ACLR + LET) with a minimum graft diameter of 8mm that had either a 4S or 5S hamstring auto-
graft configuration. The primary outcome was clinical failure, a composite of rotatory laxity and/or graft failure. The secondary
outcome measures consisted of 2 patient-reported outcome scores (PROs)—namely, the ACL Quality of Life Questionnaire
(ACL-QolL) and the International Knee Documentation Committee (IKDC) score at 24 months postoperatively.

Results: Of the 618 patients randomized in the STABILITY study, 399 (228 male; 57%) fit the inclusion criteria for this study. Of
these, 191 and 208 patients underwent 4S and 5S configurations of hamstring ACLR, respectively, with a minimum graft diameter
of 8mm. Both groups had similar characteristics other than differences in anthropometric factors—namely, sex, height, and
weight, and Beighton scores. The primary outcomes revealed no difference between the 2 groups in rotatory stability (odds ratio
[OR], 1.19; 95% Cl, 0.77-1.84; P = .42) or graft failure (OR, 1.13; 95% CI, 0.51-2.50; P = .76). There was no significant difference
between the groups in Lachman (P = .46) and pivot-shift (P = .53) test results at 24 months postoperatively. The secondary out-
comes revealed no differences in the ACL-QoL (P = .67) and IKDC (P = .83) scores between the 2 subgroups.

Conclusion: At the 24-month follow-up, there were no significant differences in clinical failure rates and PROs in an analysis of
patients with 4S and 5S hamstring autografts of >8mm diameter for ACLR or ACLR + LET. The 5S hamstring graft configuration
is a viable option to produce larger-diameter ACL grafts.

Keywords: anterior cruciate ligament reconstruction; lateral extra-articular tenodesis; 5-strand hamstring autograft; 4-strand
hamstring autograft

Hamstring autografts are widely used for anterior cruciate length®!* has been researched to aid in surgical planning
ligament (ACL) reconstructions (ACLRs). A recent system- for graft preparation. Magnussen et al?’ have suggested
atic review has shown comparable outcomes and failures that the use of hamstring autografts of an <8mm diameter
with bone—patellar tendon—bone autografts when using in patients <20 years is associated with higher revision
independent femoral tunnel drilling techniques.® rates after ACLR. Many studies have correlated larger graft
The 4-strand (4S) hamstring autograft comprising dou- sizes with better patient outcomes and smaller graft sizes
bled semitendinosus and gracilis tendons is the most fre- with increased failure.5?2>2¢3! However, obtaining a graft
quently used hamstring autograft configuration.?’ Mean size with a >8mm diameter can be challenging, especially
graft diameter in this configuration is variable,!” and the in patients with a shorter stature and female patients.®
predictability of hamstring tendon diameter'®!333 and The 5-strand (5S) hamstring autograft configuration has

been suggested as a mechanism to increase overall graft
diameter.>'71° This configuration is obtained by tripling
The American Journal of Sports Medicine the semitendinosus tendon alongside a doubled gracilis ten-
2022;50(13):3502-3509 don. In doing so routinely, Krishna et al'” have demon-
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© 2022 The Author(s) strated achieving graft sizes >8mm in 75% of patients.

3502



AJSM Vol. 50, No. 13, 2022

Equally important to graft choice is restoring a rotation-
ally stable knee, a goal that conventional ACLR was
unable to achieve as consistently as desired, thus renewing
an interest in the anterolateral ligament (ALL). Historical
procedures focused on anterolateral capsular reconstruc-
tion to address ACL-deficient knees with lateral extra-
articular tenodesis (LET), which is similar to the ALL in
function with some anatomic differences.’®?® Cadaveric
studies have supported augmentation of ACLR with an
extra-articular reconstruction when both the ACL and
ALL are sectioned, and furthermore, the addition of LET
has outperformed an ALL reconstruction biomechani-
cally.®® A meta-analysis performed by Hewison et al'®
found that combining an ACLR with an LET procedure sig-
nificantly reduced rotational laxity. Getgood et al® recently
published the STABILITY study, concluding that the addi-
tion of LET to hamstring autograft ACLR reduced graft
rupture and rotatory laxity at 2 years postoperatively in
young patients at high risk of failure.

The purpose of this study was to perform a subgroup
analysis of the STABILITY study cohort to compare the
efficacy of 4S and 5S hamstring autograft configurations
for ACLR in patients who underwent ACLR alone or con-
comitantly had an LET procedure performed. We hypothe-
sized that there would be no difference in outcomes with
respect to graft rupture, rotatory laxity, and patient-
reported outcome scores (PROs) between 4S and 5S auto-
grafts >8mm in diameter.

METHODS

This study was a post hoc subgroup analysis of the data
collected in the STABILITY study, which was a pragmatic,
parallel-groups, multicenter, randomized -clinical trial
comparing ACLR alone versus ACLR with LET (ACLR
+ LET).® The patients in the study had a higher than nor-
mal risk of graft failure.”® The inclusion criteria for this
subgroup analysis were patients undergoing either an
ACLR or an ACLR + LET who had a graft diameter of
>8mm and had one of the configurations (either 4S or
5S) for a hamstring autograft. We excluded patients with
grafts <8mm and any other configurations of hamstring
autograft (such as 6-strand).

The detailed method has been previously published.”®
All patients underwent an anatomic ACLR in a standard-
ized fashion using hamstring autograft. The standard
method was using a 4S configuration unless the graft
diameter was <8mm, in which case the semitendinosus
was tripled and sutured to itself to create the 5S
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configuration and increase the graft diameter. The maxi-
mum final graft diameter was recorded. Femoral tunnels
were drilled using an anatomic transportal drilling tech-
nique. Femoral fixation was performed with cortical sus-
pensory fixation (Endobutton CL, Smith & Nephew;
Exobutton, Conmed), and tibial fixation was performed
with an interference screw with or without a backup
screw/staple. Of the patients who were randomized to the
LET, the modified Lemaire technique was used.”®?® This
was a standardized technique across all clinical sites.

Outcome Measures

Similar to the original STABILITY study, the primary out-
come was defined as ACLR clinical failure. This was a com-
posite of 3 scenarios: persistent (detected at >2 visits) mild
asymmetric pivot shift (grade 1), a moderate or severe
(grade 2 or 3) asymmetric pivot shift at any follow-up visit,
or a graft rupture confirmed as a tear of the graft on mag-
netic resonance imaging or arthroscopic examination.
Hence, the primary outcome was a combination of rotatory
stability and graft integrity. For the purposes of this sub-
group analysis, patient evaluations at 24 months postoper-
atively were used for outcome measures.

The secondary outcome measures consisted of PROs,
including the ACL Quality of Life Questionnaire (ACL-
QoL) and International Knee Documentation Committee
(IKDC) subjective score. The ACL-QoL score consists of 5
domains relating to physical symptoms and complaints,
work-related concerns, recreational activities and sports
participation or competition, lifestyle, and social and emo-
tional well-being. The responses are recorded on a 100-mm
visual analog scale, and a total average score out of 100% is
calculated.?® The subjective IKDC score is composed of 18
items containing questions about symptoms, function,
and sports activities with responses in Likert scales and
dichotomies.*!

Statistical Analysis

Patient characteristics, recorded in Table 1, were stratified
by 4S and 5S with an >8mm graft diameter and by ACLR
alone and ACLR + LET groups, using means, standard
deviations, and counts. Five univariate binary logistic
regression models were used to assess the association
between the primary outcome and the use of 5S versus
4S graft configurations. The associations between clinical
stability (0 = stable or 1 = failure) and the use of 4S versus
5S grafts with a minimum 8mm diameter were examined
in the following:
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TABLE 1
Characteristics of Patients With 4-Strand and 5-Strand Hamstring Autografts®

Characteristic 4 Strands 5 Strands P Value

Was an extra-articular procedure performed? .30
No—not performed 102 108
Yes—performed 89 100

No. of months postoperatively for return to sport 13.9 = 6.5 12.3 = 6.0 .10

Sex, male 128 (67) 100 (48) <.001

Age, y 19.0 = 3.3 18.7 = 3.0 12

Height, cm 176.5 = 8.5 172.8 = 9.0 <.001

Weight, kg 80.3 = 18.0 70.5 = 11.9 <.001

Beighton score, 0-9 2.5 + 25 3.2+ 28 .008

Months between injury and surgery 7.3 =83 10.0 = 22.5 .26

Meniscectomy 24
Lateral 50 (26) 45 (22) .43
Medial 24 (13) 18 (9)

Meniscal repair .03
Lateral 45 (24) 24 (12) 27
Medial 73 (38) 62 (30)

Noncontact mechanism of injury 106 (55) 116 (56) .22

Lachman (25° of flexion) .03
Grade A 6 (3) 0 (0)

Grade B 39 (20) 21 (10)
Grade C 119 (62) 141 (68)
Grade D 26 (14) 45 (22)

Pivot shift 9 (5) 1(0.5) .29
Grade A 13 (7) 14 (67)

Grade B 145 (76) 165 (79)
Grade C 23 (12) 27 (13)
Grade D

Sport played at time of injury .64

Football 26 (14) 14 (7)
Basketball 25 (13) 28 (13)
Volleyball 14 (7) 7(3)
Gymnastics 0 (0) 2 (1)
Downbhill skiing 5(3) 9(4)
Baseball/softball 1(0.5) 2 (1)
Soccer 57 (30) 83 (40)
Hockey 8 (4) 7(3)
Rugby 21 (11) 19 (9)

Other 26 (14) 25 (12)

“Values are presented as mean *= SD or number (%). P values in bold indicate statistically significant findings. Missing baseline data for
Lachman and Pivot Shift grades resulting in one less patient in each group.

1. Patients undergoing ACLR
2. Patients undergoing ACLR + LET
3. All patients (ACLR and ACLR + LET)

The process was repeated for graft integrity (0 = intact
or 1 = rupture). All P values were 2-tailed, and significance
was defined as P < .05. Analyses were performed in SPSS
Version 26 for Windows (SPSS, Inc).

The measures of clinical stability were evaluated at the 24-
month (final) follow-up for all (ACLR and ACLR + LET)
patients and compared between the 4S and 5S groups using
2 binary logistic regression analyses to assess the following:

1. Association between the Lachman grades (A vs B, C, D)
and the graft configuration (4S vs 5S)

2. Association between the pivot-shift grades (A vs B, C, D)
and the graft configuration (4S vs 5S)

In addition, the means, standard deviations, and levels

of statistical significance (P value) of the 2 PROs (ACL-QoL
and IKDC) at the 24-month follow-up for all patients
(ACLR and ACLR + LET) were calculated.

RESULTS

Patient Characteristics

Table 1 displays the patient characteristics stratified by 4S
and 5S hamstring autograft configuration. Of the 618
patients randomized in the STABILITY study, 399 (228
male; 57%) fit the inclusion criteria for this study (Figure
1). There were 191 (128 male; 67%) and 208 (100 male;
48%) patients in the 4S and 5S groups, respectively. The
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Randomized
n=618

Excluded due to Graft
Diameter < 8mm
n =138

Graft Diameter > 8mm
n =480

Excluded due to 3- or 6-
Strand Graft

n=79
4 or 5 Strand Graft
n =401
‘ Withdrawal
l n=2
Included
N =399

Figure 1. Flowchart demonstrating the inclusion and exclu-
sion criteria.

5S subgroup had significantly (P < .001) fewer male
patients compared with the 4S subgroup. In addition,
the 5S subgroup of patients had shorter height (P <
.001) and lower weight (P < .001), delineating the impor-
tance of these anthropometric factors in predicting the
likelihood of smaller-diameter hamstring tendons and
thereby a need for 5S grafts to obtain graft diameters of
>8mm. The mean Beighton score was significantly higher
(P =.008) in the 5S subgroup compared with the 4S sub-
group. The grades of Lachman test were significantly
higher (P = .03) in the 5S subgroup compared with the
48 subgroup at baseline.

Table 2 further stratifies the patient characteristics
based on ACLR and ACLR + LET, with the same trends
as Table 1.

Table 3 displays the association between the primary
outcome and the use of 4S versus 5S and the groups. There
were no associations between the primary outcome in
terms of rotatory stability (0 = stable or 1 = failure) and
the use of 4S versus 5S in patients undergoing ACLR alone
(P =.84), in patients undergoing ACLR with the addition of
LET (P = .10), or in all combined patients (P = .42).

Similarly, there were no associations between the graft
integrity (0 = intact or 1 = rupture) and the use of 4S ver-
sus 5S grafts in patients undergoing ACLR alone (P = .95),
in patients undergoing ACLR with the addition of LET (P =
.41), or in all combined patients (P = .76).

When examining the physical examination differences
between the use of 4S5 and 5S autografts in all patients,
there was no statistically significant difference for the
Lachman (P = .46) and pivot-shift (P = .53) tests (Table 4).

The secondary outcome measures were evaluated in
terms of PROs at 24-month follow-up (Table 5). There
were no statistically significant differences between all
patients with 4S and 5S autografts for ACL-QoL (P = .67)
and IKDC (P = .83) scores.
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DISCUSSION

The most important question this study sought to answer
was whether 5S hamstring graft configuration works as
well as a 4S configuration of the same diameter. The most
important finding of this study was that there was no differ-
ence between patients in the 4S and 5S groups with or with-
out LET with respect to rotatory stability, graft integrity, or
PROs at 24-month follow-up. Patients requiring 5S ham-
string autografts to achieve an >8mm graft diameter for
ACLR were more likely to be female, have a shorter stature
and weigh less, and have a higher Beighton score compared
with those with 4S autografts. While this difference was sta-
tistically significant, <1 absolute point on the Beighton
score may be questionable for its clinical significance, partic-
ularly when it has been shown to have moderate intra- and
interexaminer reliability.?* Furthermore, the Lachman test
at baseline differed significantly between the 4S and 5S
groups. Despite the differences at baseline (favoring the
4S group), there was no difference between the 4S and 5S
groups with respect to rotatory stability, graft integrity, or
PROs at 24-month follow-up.

Prodromos and Joyce®® first reported the technique and
long-term outcomes of 5S hamstring autograft for ACLR.
They reported that patients with 5S autografts had better
stability based on KT-1000 arthrometer side-to-side testing
when comparing 18 consecutive patients undergoing 5S
hamstring ACLR to 133 patients treated with 4S hamstring
ACLR. However, the predominant need to consider the 5S
graft configuration became more apparent in the past
decade, as studies have shown an effect of graft size on out-
comes of ACLRs.52%2226:31 There is also an increased failure
of ACLR in select populations with allograft augmentation
of hamstring grafts to upsize the autograft intraopera-
tively.2” Biomechanically, increased tensile strength has
been reported with increasing hamstring graft diameter in
human cadaveric specimens.! However, no statistically sig-
nificant differences have been identified between 4S and 5S
configurations with respect to mean failure load, stress
relaxation, stiffness, and graft displacement in ovine and
human cadaveric models.??*

Krishna et al'” recently published a randomized control
trial (RCT) comparing 32 patients with 4S and 32 patients
with 5S hamstring autograft ACLRs. The authors showed
a mean 1.4-mm increase in graft diameter with the 5S con-
figuration compared with 4S. Interestingly, 75% of patients
in the 5S group exceeded the 8mm graft diameter compared
with only 28% in the 4S group. In a follow-up study by
Krishna et al,'® the authors followed patients in the original
RCT and found no difference except Knee injury and Osteo-
arthritis Outcome Score Symptoms score between the 4S
and 5S groups. All other PROs (Lysholm knee score, IKDC
subjective knee score, 36-Item Short Form Health Survey,
and Tegner Activity Scale), objective tests (KT-2000 meas-
urements, Lachman test, pivot-shift test, and hop test),
and rerupture rates showed no statistically significant differ-
ence between the 2 groups. The results of our study concur
with these findings. While the current study did not record
the size of the 4S configuration before modifying it to 5S to
understand the increase in size that the 5S configuration
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TABLE 2
Patient Characteristics With 4 and 5 Strands Separated by ACLR vs ACLR + LET Groups®
ACLR ACLR + LET

Characteristic 4 Strands 5 Strands P Value 4 Strands 5 Strands P Value
Was an extra-articular procedure performed? 0.00 .57

No—not performed 100 105 2 3

Yes—performed 0 0 89 100
No. of months postoperatively for return to sport 13.13 = 6.56 (n = 95) 1143 = 5,53 (n = 101) .07 14.61 * 6.52 (n = 90) 13.20 *= 6.44 (n = 102) .13
Sex .015 <.001

Female 37 53 26 55

Male 63 52 65 48
Age, y 18.3 = 3.3 (n = 95) 18.6 = 3.0 (n = 101) .18 19.7 =32 (n=289) 18.70 = 3.11 (n =102) .05
Height, cm 176 =84 (n=89) 1735 * 94 (n = 104) .03 177.0 = 8.5 (n =285 172.0 = 855 (n =103) <.001
Weight, kg 79.0 + 16.5 (n = 100) 70.8 + 12.2 (n = 104) <.001 81.6 + 19.5 (n=91) 70.3 = 11.6 (n = 103) <.001
Beighton score, 0-9 2.7 = 2.5 (n=98) 3.2 = 2.7 (n=104) .10 2.3 = 2.5 (n = 88) 3.8 = 3.0 (n = 100) .005
Months between injury and surgery 6.8 £ 7.9 (n =98) 10.3 = 29.9 (n = 104) .30 7.9 + 8.8 (n =88) 9.7 £ 149 (n = 100) .22
Meniscectomy

Lateral 29 25 225 21 20 .26

Medial 15 7 .05 9 11 .81
Meniscal repairs

Lateral 35 30 .39 38 32 .64

Medial 24 15 .16 21 9 11
Mechanism of injury 15 .22 .22

Contact 25 62 25 25

Noncontact 60 46 54
Lachman (25° of flexion) .001 .05

Grade A 3 0 3 0

Grade B 20 8 19 13

Grade C 65 77 54 64

Grade D 12 20 14 25
Pivot shift 40 .18

Grade A 6 1 3 0

Grade B 5 11 8 3

Grade C 80 82 65 83

Grade D 9 11 14 16
Sport played at time of injury .40 .88

Football 10 6 16 8

Basketball 15 16 10 12

Volleyball 11 2 3 5

Gymnastics 0 1 0 1

Downhill skiing 4 2 1 7

Baseball/softball 1 2 0 0

Soccer 27 41 30 42

Hockey 4 7 4 0

Rugby 12 10 9 9

Other 12 13 14 12

“Values are presented as mean = SD or No. ACLR, anterior cruciate ligament reconstruction; LET, lateral extra-articular tenodesis. P values in bold indicate
statistically significant findings. Missing data for Lachman and Pivot Shift grades resulting in one less patient in the ACL + LET group.

provides, the authors’ experiences show it tends to be a 1-
mm increase in diameter from 4S to 5S constructs.

Sideris et al®® recently published their experience with
the 4S and 5S graft configurations in 18 and 10 patients,
respectively. The authors found a greater decrease in
side-to-side difference in the 4S group at 6 weeks and
a greater increase in laxity in the 5S group at 12 weeks,
concluding that there was no benefit to using a 5S group
compared with the 4S group. These findings contrast
with our study, which showed no statistically significant
differences in Lachman or pivot-shift testing between the
groups at 2 years postoperatively. However, their small
sample size limits interpretation and is inconsistent with
the rest of the literature. Our study was significantly
larger (399 vs 28 patients).

Finally, sex-based and anthropometric differences
between patients and their effect on ACL injuries and pre-
diction of hamstring graft size for ACLR are important to
consider when planning for surgery. Chandrashekar
et al? performed a cadaveric study revealing that the
ACL in female patients was smaller in length, cross-sec-
tional area, volume, and mass but not different in mass
density compared with that in their male counterparts.
The authors postulated the smaller size may contribute
to the higher rate of ACL injuries in female patients. Mog-
hamis et al?* studied the effect of anthropometric factors
on hamstring graft size in ACLR in male patients and iden-
tified a positive correlation between patient height and
thigh length with gracilis and semitendinosus graft length.
This study, along with others,>'? demonstrated the
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TABLE 3
Association of Primary Outcomes to 5-Strand vs 4-Strand Hamstring Grafts®
Odds Ratio (95% CI) P Value

Rotatory Stability (0 = Stable and 1 = Failure)

ACLR 0.94 (0.53-1.67) 0.84 ACLR

ACLR + LET 1.80 (0.90-3.70) 0.10 ACLR+LET

Total 1.19 (0.77-1.84) 0.42 Tota

0.1 1 10
Favors 5-strand ~ Favors 4-strand

Graft Integrity (0 = Intact and 1 = Rupture)

ACLR 1.03 (0.43-2.46) 0.95 b

ACLR + LET 2.60 (0.27-25.40) 0.41 ACLR 1

Total 1.13 (0.51-2.50) 0.76 ACLRPLET |

Total ¢

I
]
I
]
I
1

0.1 10 100

Favoring 5-strand Favoring 4-strand

“ACLR, anterior cruciate ligament reconstruction; LET, lateral extra-articular tenodesis.

TABLE 4
Lachman and Pivot-Shift Tests at 24-Month Follow-up for All Patients Undergoing 4-Strand
and 5- Strand Hamstring ACLR With and Without LET“

Lachman Test

Pivot-Shift Test

Grade 4 Strands 5 Strands P Value 4 Strands 5 Strands P Value
A 102 108 .46 109 117 .53

B 48 52 38 49

C 3 11 6 6

D 0 1 0 0

“Values are presented as No. ACLR, anterior cruciate ligament reconstruction; LET, lateral extra-articular tenodesis. Missing data for
Lachman and Pivot Shift grades resulting in one less patient in each group.

TABLE 5
Association of Secondary Outcomes to 5-Strand and
4-Strand Hamstring Grafts at 24-Month Follow-up®

Test 4 Strands 5 Strands P Value
ACL-QoL 80.0 = 19.0 79.0 = 19.0 .67
IKDC 75.70 = 12.0 75.80 = 11.70 .83

“Values are presented as mean + SD. ACL-QoL, Anterior Cru-
ciate Ligament Quality of Life Questionnaire; IKDC, Interna-
tional Knee Documentation Committee.

importance of anthropometric factors in predicting ham-
string graft sizes. Furthermore, a minimum length of
240 mm of semitendinosus and 160 mm of the gracilis ten-
don is required to prepare the 5S configuration.!” Ilahi
et al'® noted that abnormally distal musculotendinous
junctions of hamstring tendons can cause shorter grafts
in the absence of technical error and affect the ability to
employ a particular graft preparation technique, thus
increasing uncertainty of graft utilization. Our study

showed a preponderance of female patients and those of
shorter stature and with lower weight undergoing the 5S
graft configuration. The 5S configuration still compensated
for the negative risk factors that face patients who other-
wise may have had an inferior outcome with a 4S graft,
which would have been a smaller-diameter graft. Anthro-
pometric factors such as the higher Beighton score, sex,
height, and weight could have been negative risk factors
but still showed comparable outcomes with patients with
the 4S graft, who may not have been faced with those fac-
tors. These findings further strengthen the need to con-
sider patient sex and anthropometric factors when
planning for ACLR, as some patients may require the sur-
geon to be proficient in 5S graft configuration if hamstring
autograft is chosen.

There are several limitations in this study. First, this is
a post hoc subgroup analysis of the STABILITY study and
hence was not adequately powered to analyze differences
between 4S and 5S hamstring autograft ACLR. As such,
these findings are at a higher risk of being inaccurate.
The STABILITY study was predominantly powered for
detecting differences between patients randomized to
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ACLR with concurrent LET or ACLR alone with hamstring
autograft. However, its large number of participants
allowed the sample size of 4S (191 patients) and 5S (208
patients) graft configurations to be larger than other stud-
ies reporting on the same concept and perhaps may carry
some scientific rigor nonetheless. Second, there was no
randomization based on graft configuration, as the purpose
was to see if the modification in graft preparation could
mitigate the risks of failure in a smaller-diameter graft.
Third, patients with grafts that were <8mm diameter after
graft preparation were excluded. Any differences between
patients with 4S and 5S graft configurations when the
graft is <8mm remain unknown. In addition, whether
patients with a graft <8mm benefit from the addition of
LET or not also remains unknown. Fourth, the increase
in size from 4S to 5S was not recorded at the time of the
STABILITY study. This makes it difficult to predict the
augmentation effect of the 5S configuration in these
patients. Finally, the comparison in this study is between
4S and 5S hamstring ACLR of similar diameters. There-
fore, while the results show no difference between 4S and
5S configurations for ACLR, they may not accurately
depict any advantage a 5S graft of higher diameter may
have in a patient whose tendons, if used in a 4S configura-
tion, would have yielded a graft <8mm. The choice of con-
verting a hamstring autograft from a 4S to 5S
configuration is made primarily because the 4S graft con-
figuration in a particular patient is <8mm. Hence, a prag-
matic comparison would have been between 5S grafts
>8mm and 48 grafts <8mm to replicate a common clinical
scenario that surgeons are faced with when deciding to use
a 5S configuration. Based on our results, it appears that
once a 5S graft reaches an 8mm diameter, it clinically
behaves similar to a 4S graft of the same diameter. These
findings may be limited to the graft fixation and tunnel
creation techniques used in this investigation. Investigat-
ing the effects of surgical technique on results is beyond
the scope of this study.

CONCLUSION

There were no significant differences in clinical failure and
PROs in an analysis of patients with 4S and 5S hamstring
autografts of >8mm diameter for ACLR or ACLR + LET
at a 24-month follow-up. The 5S hamstring graft configura-
tion is a viable option to produce larger-diameter ACL
grafts.
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