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Reconstruction More Than 3 or 6 Months on Revision Rates
and Knee Stability After 2 Years of Follow-up
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The optimal timing of anterior cruciate ligament reconstruction (ACLR) remains
uncertain, and there is no consensus on whether early or delayed surgery provides
the best outcome.

Early surgery has been recommended to decrease the risk of meniscus and
cartilage injury (1,2).
Delayed surgery has been recommended to decrease the risk of stiffness and

arthrofibrosis (3,4). However, recent studies have shown no increased risk of
stiffness and arthrofibrosis when delaying ACLR (5,6).

Previous studies have reported a significant increased risk of revision surgery when
ACLR was performed early (7,8,9,10,11).

There is lack of consensus on definition of early and delayed ACLR revision.

The purpose of this study was to investigate the effect of delaying ACLR past 3
months or 6 months on revision rates and knee stability using data from the DKRR.
The tested hypothesis was that surgery within the first 3 months or 6 months of
injury increases the risk of revision surgery.
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Designed as a register-based prospective comparative cohort study.

Data were obtained using the Danish Knee Ligament Reconstruction
Register (DKRR), which is a nationwide, web-based clinical database
(127

» 30.280 patients were included and divided into 4 groups, based on the
time from injury to ACLR and compared as follows; < 3 months vs. > 3
months, < 6 months vs. > 6 months

» Primary outcome was ACLR revision, defined as surgical replacement
of the primary ACLR graft.

» Secondary outcomes:

1) Objective knee laxity using Rolimeter or KT-1000 arthrometer tests and
the pivot shift score as measurements.

2) Subjective knee function using KOOS4 and Tegner activity score as
measurements.
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Results |

» The total incidence of revision surgery for those with ACLR < 3 months of injury was found to
be 6.8% (95% ClI: 6.0%—7.5%; P <.001).

» The total incidence of revision surgery for those with ACLR > 3 months after injury was found to
be 5.4% (95% CI: 5.2%-5.7%; P < .001).

» Comparing the groups, a significantly increased risk of revision surgery was found for those
with ACLR < 3 months of injury.

» The total incidence of revision surgery for those with ACLR < 6 months of injury was found to
be 6.7% (95% CI: 6.2%—7.1%; P <.001).

» The total incidence of revision surgery for those with ACLR > 6 months after injury was found to
be 4.9% (95% CI: 4.6%-5.2%; P < .001).

» Comparing the groups, the risk of revision surgery was significantly higher when ACLR was
performed < 6 months of injury.

Table 1. Risk of revision surgery as hazard ratio and 2-year relative risk

Risk of revision < 3 months vs. > 3 months < 6 months vs. > 6 months

Hazard ratio (95% Cl)
Hazard ratio* (95% Cl)
2-year Relative Risk (95% Cl)
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1.34 (1.18-1.52)
1.27 (1.12-1.44)
1.81 (1.46-2.23)

1.47 (1.34-1.62)
1.27 (1.15-1.40)
1.61 (1.34-1.92)

*Adjusted for age, sex, activity leading to injury, meniscal
damage, cartilage damage, and graft choice
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Results ||

» ACLR < 3 months or < 6 months of injury was found to be associated with a lower objective
knee laxity 1-year postoperatively.

»  The mean KOOS4 score was found to be 1 point lower for those with ACLR <3 or <6
months of injury at 1-year follow-up.

»  Asignificantly higher Tegner activity score was found for those with ACLR < 3 or < 6 months
of injury (p < .001) at 1-year follow-up.

Table 2. One-year postoperative data on objective knee laxity and subjective outcomes

At 1-year postoperative <3 months >3 months P value < 6 months > 6 months P value
follow-up

n =2416 n=15,212 n=7317 n=10,311

Instrumented sagittal knee 1752 (86.1) 10,670(82.2) <.001 5266 (84.1) 7156 (81.8)
laxity <2 mm, n (%)
Negative pivot shift test 1979 (85.1) 11,925(81.1) <.001 5839 (82.7) 8065 (80.9) .003

<.001

 score, n (%)

KOOS4, mean =+ SD 69+ 17.2 70+17.4 .063 69+ 17.1 70+17.5 .007
Tegner activity score, 54+2.1 49+1.9 <.001 53x21 4.8+1.9 <.001
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Kaplan—Meier failure estimates

Time of follow-up (years)
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Kaplan—Meier failure estimates
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The primary finding of this study was an increased risk of revision surgery when ACLR
was performed within 3 or 6 months of injury relative to ACLR performed later.

A reason for early ACLR having a higher risk of revision surgery could be that patients
offered early ACLR are often younger, and young age is a known independent risk factor
of revision surgery (13).

In the present study, HT autografts were found to be the most widely used ACLR graft
and used significantly more often in those with ACLR < 3 months or < 6 months of injury.
More studies have reported that patients having ACLR with HT autografts have a slightly
greater risk of revision surgery compared to patients treated with BTB autograft (14,15).

Those with delayed ACLR might be better physically and psychologically adapted to an
injured knee. This study found higher preoperative KOOS4 scores and greater knee
laxity at 1-year postoperatively in those patients with ACLR > 3 months or > 6 months
after injury, which could indicate a better preoperative rehabilitation level and better
coping with the ACL injury in these patients. This might result in a more realistic
postoperative activity level, which is reflected by a lower Tegner activity score in those
with delayed ACLR (> 3 months or > 6 months) at the 1-year follow-up.

In the present study, the 1-year postoperative KOOS4 score was found to be 1 point
lower in those with early ACLR (< 3 months or < 6 months), The clinical significance is,
however, probably low, as the minimal clinically important change in the KOOS scores is
considered to be 8-10 points (16).



Large cohort (30.280), exclusively with primary ACLRs and no multiligament
procedures.

Data are collected prospectively and registration of ACLR is independent of
registration of a later revision surgery which limits the information bias.

The completeness of data regarding subjective knee function (30% of patients
reported) and objective knee laxity (50% was assessed at 1-year follow-up) was low.

Using ACLR revision surgery as primary outcome might underestimate the true
incidence of ACL graft failure.

There may be residual confounders, namely, compliance and quality of
rehabilitation.



The present study found an increased risk of revision ACLR surgery when ACLR
was performed within 3 months or 6 months of injury compared to later surgery.
1-year postoperative objective knee laxity was found to be significantly lower 1n

those with early ACLR (< 3 months or < 6 months). Furthermore, subjective
patient-related outcome (measured as KOOS4 score) was found to be without a
clinically significant difference, however, those with early ACLR (< 3 months or

< 6 months) were found to have a higher activity level 1-year postoperatively.
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