Early anterior cruciate ligament reconstruction can
save meniscus without any complications
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ABSTRACT

Background: Early ACL reconstruction, before retuning to activity eliminates recurrent episodes of instability and thereby
decreases chances of meniscal and cartilage injury. However, there are no clear and uniform guidelines regarding the timing of
ACL reconstruction or clarity in the definition of early and delayed reconstruction to reduce the complications after reconstruction
in the ACL injured knee. The purpose of this study was to compare the clinical outcome, stability, muscle power, and postural
control after early and delayed anterior cruciate ligament (ACL) reconstruction.

Materials and Methods: Patients who had ACL reconstruction with a quadruple hamstring tendon with a minimum 2-year
followup were evaluated. Early (within 3 weeks) reconstruction group was 48 knees and delayed (more than 3 months) group
was 43 knees. We compared the two groups with regard to Lysholm knee score, range of motion (ROM), Lachman test, Tegner
activity scale, associated meniscal or chondral injuries, and anterior laxity. We also compared muscle strength with an isokinetic
dynamometer and postural control with computed dynamic posturography at the final followup.

Results: While 50% of early and 70% of delayed group had meniscal injuries (P = 0.06), of which were reparable in 42% of early
group and 17% of delayed group (P = 0.04). However, there was no significant difference in cartilage injury (P = 0.14). At the final
followup, no significant differences were found between two groups for Lysholm score (P = 0.28), Tegner activity scale (P =0.27), and
ROM. The stabilities regarding Lachman and pivot-shift tests, and anterior laxity also showed no significant differences between two
groups. The mean extension and flexion muscles power, and postural control showed no significant inter-group differences (P> 0.05).
Conclusions: Early ACL reconstruction had excellent clinical results and stability as good as delayed reconstruction without
the problem of knee motion, muscle power, and postural control. Moreover, early reconstruction showed the high possibility of
meniscal repair. Therefore, early ACL reconstruction should be recommended.
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INTRODUCTION

Ilthough the reconstruction of anterior cruciate
ligament (ACL) in patient with ACL injury has been
considered a standard treatment, the ideal time of
reconstruction has been debated among various studies.! The
earlier reconstruction surgery after ACL injury can facilitate
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early return to sports activity and decrease the incidence of
meniscal injury. However, loss of range of motion (ROM) and
wound complications are reported to occur more frequently
in patients treated with an early ACL reconstruction.?
Hence, Shelbourne et al.? suggested that delaying ACL
reconstructions for more than 3 weeks till maximum of
2 months after an acute injury may decrease the incidence
of arthrofibrosis, and also result in superior recovery of ROM
and lower extremity power including quadriceps muscle.

Early ACL reconstruction, before retuning to activity
eliminates recurrent episodes of instability and thereby
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decreases chances of meniscal and cartilage injury. Many
studies have reported that the delay in ACL reconstruction
is associated with an increased incidence of meniscus and
cartilage lesions.!*1* Therefore, early rather than delayed
ACL reconstruction has been recommended. However, there
are no clear and uniform guidelines regarding the timing of
ACL reconstruction or clarity in the definition of early and
delayed reconstruction to reduce the complications after
reconstruction in the ACL injured knee. Moreover, only a few
studies compared the results of earlier ACL reconstruction
regarding proprioception or recovery of muscle power
compared with delayed ACL reconstruction.®!®

We hypothesized that (1) the early ACL reconstruction
can reduce the incidence of meniscal or cartilage injuries
compared with delayed ACL reconstruction and (2) the early
ACL reconstruction has more benefits regarding recovery
of muscle power and proprioception than delayed ACL
reconstruction would offer. The objectives of this study were
to compare the incidence of meniscal or cartilage injuries
based on the arthroscopic finding during the reconstruction
between early and delayed ACL reconstruction. We also
compared clinical outcomes, quadriceps and hamstring
muscle power and proprioception of the early ACL
reconstruction with those of the delayed ACL reconstruction.

MATERIALS AND METHODS

101 patients who underwent ACL reconstruction from
September 2008 to March 2012 were included in this
prospective study. During the study period, all patients who
received primary ACL reconstruction with a quadruple
hamstring tendon within 3 weeks or more than 3 months after
injury and followed up to minimum of 2 years were included
in this study. Within this cohort, five patients with prior knee
surgery, two patients with a multi-ligament knee injury, and
three patients who lacked information regarding the date of
injury were excluded leaving a total of 91 patients for our
study group. We excluded patients that had ACLR between
3 weeks and 3 months (intermediate period) because we
want to compare acute and chronic cases. This study was
approved by the Institutional Review Board of our hospital.
A written informed consent was taken from all patients.

The early (within 3 weeks) reconstruction group had
48 knees and delayed (more than 3 months) group was
43 knees. The average period from injury to surgery in the
early reconstruction group was 2 weeks (range 1-3 weeks).
Patients in this group included 35 men and 13 women with
an average age of 30.1 years at the time of surgery. In the
delayed group, the average period from injury to surgery
was 35.6 weeks (range 12-74 weeks), and it included 36
men and seven women with an average age of 30.0 years
at the time of surgery. The sex, age at surgery, and followup

duration, as well as preinjury activity score, were similar
in both groups [Table 1]. All patients were followed up for
minimum 2 years.

The diagnosis of an ACL tear was made by the surgeon
based on history, physical examination or magnetic
resonance imaging finding. The ACL reconstruction was
usually performed within 1 week after the patient presented
at outpatient clinic if knee showed Grade II or more than
Grade Il instability according to Lachman or pivot-shift test.
In ACL reconstruction, we used single bundle transtibial
technique, and used endobutton in femur and bio-absorbable
interferential screw along with spiked washer and cortical
screw in tibia fixation. Meniscus repair or resection was
performed based on the surgeon’s intra-operative discretion.
Location and grade of cartilage injury were recorded for any
lesions noted intra-operatively according to International
Cartilage Repair Society (ICRS) grade system.®

The number of patients with cartilage or meniscal lesions
found during the reconstruction surgery was compared
between two groups. In patients with meniscal tear, we
performed meniscus repair. The indications for meniscal
repair include the following: (1) A complete vertical
longitudinal tear more than 10 mm in length, (2) a
tear within the peripheral 10-30% of the meniscus or
within 3 or 4 mm of the meniscocapsular junction, (3) a
peripheral tear that can be displaced toward the center
of the plateau by probing, thus demonstrating instability.
We also compared clinical outcomes with regards to
International Knee Document Committee (IKDC) score,!”
ROM including flexion contracture, and Tegner activity
scale.!® The stability with regard to Lachman and pivot-shift
test, and instrumented anterior laxity using Telos (METAX,
Hungen, Germany) device were also evaluated and
compared between two groups preoperatively under
anesthesia before reconstruction and at the final followup.

For the comparison of proprioception, we performed a
sensory organization test (SOT) by using a computerized
dynamic posturography using SMART Balance
Master® (NeuroCom® International, Clackamas, OR,
USA). All tests were conducted at the final followup visit
after ACL reconstruction. After documenting medical
history and daily activities, subjects were instructed to
stand on the footplate of the Smart Balance Master unit

Table 1: Comparison of the two groups with respect to meniscal

injury

Location Early group Delayed group P
Medial meniscus 14 24 0.06
Lateral meniscus 15 9

Both 4 6

Number of meniscal injury (%) 25 (52) 27 (62.8)
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and to face the visual surround. The 2 footplates were
supported by 5 force transducers (strain gauges) mounted
symmetrically on a supporting center plate. The computer
receives force measurements from the dual footplates,
analyzes the information, and generates a screen display
or printed report. All subjects were initially familiarized with
the Smart Balance Master system before undergoing tests.
The SOT was designed to assess static and dynamic postural
balancing ability under 6 different conditions that involve
altered visual inputs and different support surfaces (SOT-1,
eyes open; SOT-2, eyes closed; SOT-3, sway vision; SOT-
4, eyes open with a swaying support; SOT-5, eyes closed
with a swaying support; and SOT-6, sway vision with a
swaying support). Among them, we evaluated the SOT-5
in the dynamic conditions. Each of the SOT condition was
conducted 3 times, and the average value of the 3 trials
was used for data analysis. Equilibrium scores reflected the
subject’s anteroposterior sway (expressed by percentages).
The highest possible score was 100%, which indicated that
the subject did not sway at all, and a score of 0% indicated
a fall from the footplate.

Quadriceps and hamstring isokinetic strength was assessed
at the velocities of 180°s with a dynamometer (Biodex
System 2; Biodex Medical System, Shirley, New York,
USA) at the final followup visit after the ACL reconstruction.
A standardized application of equipment, data collection and
procedure for warm-up were applied. Before data collection
was started the subjects had performed three practice
repetitions at both angular velocities. The uninjured extremity
was tested first and then the same procedure was performed
for the injured one. Quadriceps and hamstring isokinetic
peak torques of the injured extremity were expressed as a
percentage compared with those of the uninjured extremity.

The same postoperative rehabilitation protocol was used
in both groups. From the 1% day after surgery, a brace
without angle limitation was worn, and ROM training and
quadriceps strengthening exercise were initiated. Partial
weight-bearing was allowed at 2 weeks after operation, and
full weight-bearing was allowed at 6 weeks postoperatively.
We recommended sport activities approximately 6 months
after reconstruction.

Statistical analyses

Descriptive statistics were calculated as follows: Continuous
variables are presented as mean + standard deviation
and categorical variables are described as frequencies and
percentages. We used an independent sample’s t-tests for
continuous values and Chi-square test for categorical values
for the comparisons of two groups. The level of significance
was set to 0.05. The analysis was performed using SPSS
software (SPSS for Windows Release 16.0, Chicago, IL, USA).

ResuLTs

Arthroscopic finding revealed, 25 (52%) of 48 patients in
early group and 27 (62.8%) of 43 patients in delayed group
had meniscal injury, which was not statistically significant
(P = 0.06) [Table 1]. Among them, we performed repair in
40% (10 out of 25 cases) in early group and 11% (3 out of
27 cases) in delayed group (P = 0.04). Regarding cartilage
injuries more than ICRS Grade |, there was no significant
difference between two groups (15 and 20 cases in early
and delayed group, respectively; P = 0.14) [Table 2].

Lysholm knee (LK) score at the final followup were
similar in two groups; the early reconstruction group
showed 94.5 = 8.9 and the delayed reconstruction group
showed 96.3 + 3.7 (P = 0.28) [Table 3]. Preinjury and
postoperative Tegner activity scales also were similar in
two groups. At the final followup, the Tegner activity scores
were slightly reduced in both groups compared with those of
preinjury activity. The Tegner activity scores was 6.0 + 1.6
in early reconstruction group and 5.6 * 1.5 in delayed
reconstruction group (P = 0.27) [Table 3].

The maximal flexion averaged 138.6 = 4.1° and
138.8 = 5.6° in the early and the delayed reconstruction

Table 2: Comparison of the two groups with respect to cartilage
injury based on International Cartilage Repair Society grading

Location ICRS Early Delayed P
grade group group

Medial femoral condyle 1-2 4 5 0.14
3-4 0 1

Lateral femoral condyle 1-2 4 5
3-4 2 0

Medial tibial 1-2 3 7

condyle 3-4 0 0

Lateral tibial condyle 1-2 0 2
3-4 2 0

Number of cartilage injury 21 15 20

ICRS=International Cartilage Repair Society

Table 3: Comparison of the two groups with respect to clinical
outcomes

Early Delayed P
group (48) group (43)

Lysholm knee score

Postoperative 94.5+8.9 96.3+3.7 0.28
Tegner activity score

Preinjury 6.3+1.8 6.2+1.6 0.77

Postoperative 6.0+1.6 5.6+1.5 0.27
Range of motion

Flexion contracture 0.3+1.7 0.4+1.7 0.93

Maximal flexion 138.6+4.1 138.845.6 0.89
Side to side difference

Preoperative 10.0£4.7 10.6+4.1 0.55

Postoperative 2.7+2.5 2.9+2.0 0.78
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groups at the final followups (P = 0.89) [Table 3]. The flexion
contracture were 0.3 + 1.7° in the earlier reconstruction
and 0.4 = 1.3° in the delayed reconstruction groups
(P = 0.93) [Table 3]. In both groups, all patients showed,
at least, Grade Il instability preoperatively and improved to
normal or Grade I except for four cases of Grade Il in early
group and three cases of Grade Il in delayed group. These
results indicate that there were no significant differences
regarding preoperative and postoperative grade in both
groups (P = 0.93 and 0.58, respectively) [Table 4]. In
the pivot-shift test at preoperatively and final followup,
we could not find any inter-group differences (P = 0.96,
preoperatively; P = 0.71, followup) [Table 4].

The muscle power results were not significantly different
regarding extension and flexion power at the final followup
between two groups (P = 0.07, P = 0.06). The mean
extension and flexion power at the final followup were
83.3 = 7.6% and 86.0 = 7.4% in the early reconstruction
group and 80.7 = 5.9% and 83.2 = 6.9% in the delayed
reconstruction. In posture control, the equilibrium scores
on stage 5 at the final followup also were similar in the
two groups (P = 0.66). The equilibrium scores on stage
5 were 82.8 + 8.7% in early group and 82.0 = 8.3% in
delayed group.

DiscussioN

This study compared before 3 weeks and after 3 months
ACL reconstruction groups regarding the incidence
of meniscal or chondral injury and clinical outcomes
including proprioception and muscle power with a
minimum of 2 years followup. Our data demonstrated
that the early reconstruction group showed the higher
possibility of repair for meniscal injury. However, we were
unable to identify any differences regarding functional
scores, muscle power and posture control, ROM and
incidences of meniscal or cartilage injuries. Therefore,
most of our hypothesis were not proved positively by the
data obtained in this study.

Some studies have cited that increased time to surgery is
a risk factor for increased medial meniscus injury.®71119.20
Papastergiou et al.!! reported that the prevalence of
medial meniscus tear was increased with time, especially
after 3 months from injury. They recommend ACL
reconstruction within 3 months after injury for reducing
the risk of meniscal injury. Our results were different
from previous findings that delay in surgery by 3 months
has increased chances of meniscal injury. Similarly to
our results, Smith et al.?! could not find any significant
increase in meniscal injury with time after ACL injury
in meta-analysis study. Michalitsis et al.'* also reported
no significant increase of meniscal lesion after 3 or
12 months from injury. However, this study showed a
higher probability of meniscal repair in early than delayed
reconstruction.

While the prevalence of articular cartilage damage has been
variably reported as about 20% in acute ACL tears, chronic
ACL-deficient knees showed cartilage damage about 40%
after 12 months.*?1-22 Michalitsis et al.'* also reported that
there was a significant increase of chondral lesion after
12 months from injury, but not after 3 months. However,
Smith et al.?! injury in meta-analysis study reported no
significant increase of chondral injury with time after ACL
injury. Similar to their findings, time to surgery >3 months
from injury did not have a strong increase in cartilage
injury in this study. However, we could not say that our
results were different from other’s study because 3 months
after injury might be too short period to result in cartilage
damage.

In this study, we could not find any statistical significance
between the early and delayed ACL reconstruction groups
for the LK score and Tegner activity score, which were
similar to others study.#?! In addition, the postoperative
Tegner activity scores slightly reduced in both groups when
compared with those of preinjury activity. We assume that
this finding is probably due to the patient’s unwillingness
to participate in stressful activities.

Table 4: Comparison of the two groups with respect to knee stability according to Lachman and pivot shift test

Grade Early group (48) Delayed group (43)
Preoperative Postoperative Preoperative Postoperative

Lachman test 0 0 20 0 23

| 0 14 0 17

Il 23 4 21 3

I 25 0 22 0

P 0.93 0.58
Pivot shift test 0 0 39 0 22

| 31 7 29 8

Il 12 2 10 3

I 5 0 4 0

P 0.96 0.71
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Recently, early ACL reconstruction is preferred thanks
to aggressive rehabilitation after ACL reconstruction.®*
However, the limited ROM is still major problem in
early ACL reconstruction and the ideal time of early
ACL reconstruction is debatable. Similar to the study
by Smith et al., we could not observe any significantly
limited ROM even after early reconstruction (<3 weeks).
However, there has been an increasing trend toward earlier
reconstruction because early and aggressive rehabilitation
after ACL reconstruction can prevent the loss of ROM after
reconstruction.

Recovery of muscle hamstring and quadriceps power is
important for the returning to sports and occupational
work. In this study, we hypothesized that the early ACL
reconstruction can prevent the decrease in muscle power
after ACL injury. However, in this study, early reconstruction
had no benefit regarding proprioception and muscle deficit
in comparison to late reconstruction group after minimum
of 2 years followup.

The limitations of the study are that ROM was measured
using goniometer instead of X-ray, not a prospective
randomized study. The patients were allocated into one of
study group based on the time from injury date when they
were seen at the outpatient clinic. The last limitation is that
we could not evaluate the success of meniscal repair in both
groups. However, no patients showed symptoms related to
meniscal tear at the followup in both groups.

CONCLUSIONS

Early ACL reconstruction (within 3 weeks) had good clinical
results and stability as good as delayed reconstruction (more
than 3 months) without the limitation of knee motion, muscle
power, and postural control. Moreover, early reconstruction
showed a higher chance of repair the torn meniscus. Hence,
early ACL reconstruction should be recommended for the
increase of possibility of repair of the torn meniscus.
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