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Background: Hop performance evaluation in children after anterior cruciate ligament (ACL)
reconstruction may benefit from comparison to healthy controls. Thus, the purpose was to
investigate the hop performance in children one year after ACL reconstruction with a com-
parison to healthy controls.
Methods: Hop performance data from children with ACL reconstruction one year post-
surgery and healthy children were compared. Four one-legged hop test data were ana-
lyzed: 1) single hop (SH), 2) 6 m timed hop (6 m-timed), 3) triple hop (TH), and 4)
cross-over hop (COH). Outcomes were the best result (longest/fastest hop) from each leg
and limb asymmetry. Differences in hop performance between-limbs (operated versus
non-operated) and between-groups were estimated.
Results: 98 children with ACL reconstruction and 290 healthy children were included. Few
statistically significant group differences were observed. Girls with ACL reconstruction out-
performed healthy controls in two tests on the operated leg SH, COH) and in three tests on
the non-operated leg (SH, TH, COH). However, the girls performed 4–5% worse on the oper-
ated leg when compared to the non-operated leg in all hop tests. No statistically significant
between-group differences in the limb asymmetry were found.
Conclusion: The hop performance in children with ACL reconstruction one year post-
surgery was largely comparable to the level of healthy controls. Despite this, we cannot
exclude that neuromuscular deficits exist among the children with ACL reconstruction.
The inclusion of a healthy control group for evaluating hop performance evoked complex
findings regarding the ACL reconstructed girls. Thus, they may represent a selected group.
� 2023 The Author(s). Published by Elsevier B.V. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Hop testing are frequently used to evaluate functional performance after anterior cruciate ligament (ACL) reconstruction
in adults [1] and in children [2]. The most commonly reported single-leg hop tests are: Single-leg hop, 6-m timed hop, triple
hop, and cross-over hop performed on both the operated and non-operated leg [1–3]. In clinical practice, these hop tests are
used to reveal functional limitations [4] and the limb symmetry index (LSI) is often calculated to assess this [5]. Return to
sport recommendations for children with ACL reconstruction states that the hop performance LSI should be > 90 % [6] indi-
cating a functional deficit if the LSI is below that level. However, the LSI measure may be influenced by different factors
potentially masking functional impairments [7–11]. Thus, including healthy reference values in the functional performance
evaluation of individuals with ACL reconstruction may be beneficial [8,12]. We have access to a reference material on hop
performance in healthy Danish children aged from 9 to 15 years that can be used for comparisons of hop performance
between children with ACL reconstruction and healthy controls [13]. This reference material may be used for investigations
of group differences, e.g. to examine if the hop performance differs between children with ACL reconstruction and healthy
children. Studies of hop performance in ACL injured individuals with a comparison to healthy controls exist but only for
adults and adolescents [14] and not for children younger than 16 years of age. Single leg hop is a complicated motor task
influenced by neuromuscular maturation [15]. Thus, it is appropriate to evaluate this type of hop performance in children
with ACL reconstruction against values from healthy peers. An exploratory study of potential differences in hop performance
between children with ACL reconstruction and healthy children may generate new hypotheses and important questions that
can be the tested in future studies. Thus, the overall purpose of the present study was to explore how the reference material
on healthy Danish children [13] can be used to investigate the hop performance in children with ACL reconstruction. Specif-
ically, we sought to answer the following questions: Are there differences in one-legged hop performance one year post-
surgery between 1) the operated and non-operated leg in children with ACL reconstruction, 2) healthy children 3) limb
asymmetry between children with ACL reconstruction and healthy children.

Our approach was exploratory with no pre-specified hypotheses. Therefore, the analyses were conducted separately for
the girls and boys in both the healthy controls and children with ACL reconstruction. Furthermore, and exclusively for chil-
dren with ACL reconstruction, we included the following descriptive parameters: 1) The operated leg frequency (right/left),
2) how frequent the operated leg was the best performing or equal to the non-operated leg and 3) the proportions of girls/
boys who had a hop performance deficit or surplus of more than 10 % in the operated leg relative to the non-operated leg in
minimum one or more of the four hop tests.
2. Materials and methods

2.1. Study design

This was a cross-sectional study based on retrospective data collected from children with ACL reconstruction [16] and
healthy controls [13]. The healthy children (aged 9 and 15 years, free of injuries and pain symptoms in the lower extremities)
were recruited from 11 primary schools from 2012-2017 [13]. The data on the children with ACL reconstruction originated
from a prospective database established in 2011 at a university hospital in East Denmark specialized in surgical treatment
and rehabilitation of ACL injured children (<16 years of age) [16]. Details about the surgical treatment, rehabilitation and
other outcomes of this cohort of children with ACL reconstruction have recently been reported [16].
2.2. Hop tests

Hop performance was assessed for both legs using four one-legged hop tests: Single hop (SH), 6-m timed hop (6-m
timed), triple hop (TH), and cross-over hop (COH). The procedure and instruction for the hop tests was identical for both
the children with ACL reconstruction and the healthy children and followed the standard procedures used for ACL-injured
children treated at Bispebjerg-Frederiksberg Hospital, Copenhagen, Denmark. In brief, the test course was six meter long
and marked by tape including start and end lines. The children were asked to hop as far as possible (SH, COH, TH) or as
quickly as possible (6-m timed) on one leg starting with the big toe placed at the start line. After landing, a line was drawn
from the heel to the start line and the distance was tape measured. A manual stopwatch was used for the 6-m timed hop test.
Initially, the children were given a demonstration of each hop test followed by a practical trial. The children were asked to
have their arms free. A hop was determined valid if the body was in balance for two seconds during landing. In total, 25 phys-
iotherapist students acted as testers of the healthy children [13], while two experienced physiotherapists (MLN and RHB)
were responsible for testing the children with ACL reconstruction from 2011-2021. The reliability of the hop tests have been
tested in the healthy children and proven to be satisfactory [13,17]. A detailed description of the procedures and instructions
have previously been reported [13].

The present study focused exclusively on hop performance data from the pediatric patients at one year post-surgery reg-
istered from December 2011 to September 2021. The follow-up test can take place on the one-year date after the operation
and no later than one month after that.
20
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2.3. Data in- and exclusion

A preliminary survey of the data showed that age was not equally represented in the two groups. The age range for the
healthy children was 9–15 years while it was 11–16 years for the children with ACL reconstruction (i.e. age at one year post-
surgery). To increase between-group comparability data from healthy children aged < 11 years and children with ACL recon-
struction aged � 16 years were removed. Furthermore, data were removed from the dataset on children with ACL recon-
struction if the one year follow-up test after surgery was not completed or if non-surgical treatment had been applied.
Then all data were screened for eligibility according to the following criteria for inclusion: 1) complete demographic dataset
(i.e. age, height, body mass and sex) and 2) complete hop performance dataset for all four hop tests for both legs.
2.4. Outcome variables

The hop performance outcomes were the best hop result (longest/fastest hop) from each leg and hop test. The three one-
legged hop tests for distance (SH, TH and COH) were expressed in cm. The 6-m timed test measurement was converted to
velocity and expressed in m/s.

The relative difference between the limbs was calculated as asymmetry, i.e. quantifying the deficit of the other leg, by
setting values of the best performing leg to 100 %:
ðBestleghopresult � OtherleghopresultÞ
Bestleghopresult

� 100%
With this asymmetry outcome it was possible to compare the deficit of ‘‘the other leg” with respect to the ‘‘best perform-
ing leg” for a given hop test between the children with ACL reconstruction and healthy children. For the children with ACL
reconstruction, the following descriptive parameters were calculated 1) the frequency of surgery performed on the right and
left legs, respectively, 2) how frequent the operated leg was the best performing or equal to the non-operated leg, and 3) the
proportions of ACL reconstructed girls and boys who had a hop performance deficit or surplus of more than 10 % in the oper-
ated leg relative to the non-operated leg in minimum one or more of the four hop tests.

The following demographic variables were extracted: age, sex, height and body mass.
2.5. Statistical analysis

Three different statistical analyses were applied to answer the three study questions and this was done separately for girls
and boys. Firstly, paired T-tests were applied to test for differences in hop performance between the operated and non-
operated leg in the children with ACL reconstruction. Secondly, a mixed model was used to compare children with ACL
reconstruction with healthy controls, and this was to account for the correlation between the two contributing legs from
each healthy child. Specifically, the hop performance of the operated and non-operated leg, respectively, in the ACL
reconstructed group was compared to the hop performance of both legs (pooled) in the healthy controls. Furthermore,
adjustments were made for age, height and body mass. Thirdly, a Gamma distribution was applied to analyze for
between-group differences in asymmetry. This was done as the asymmetry calculation created a non-negative number
resulting in a rather skewed distribution. In a few cases the asymmetry was zero and these zero values were converted
to 0.01 to avoid exclusion. The two groups were compared on a logarithmic scale to give relative differences that were
expressed as percentage differences between the two groups. Adjustment was made for difference in age.

The analyses were carried out using the statistical software SAS version 9.4 (SAS Institute Inc., Cary, NC, USA). A
P-value < 0.05 was considered statistically significant.

The demographic results are reported as median with lower/upper quartiles (Q1/Q3) and the results of the comparisons
(between legs or group) are reported as group mean differences with a 95 % confidence interval (CI). Other descriptive
parameters are reported as percentages.
3. Results

3.1. Included data

In total, 98 children with ACL reconstruction and 290 healthy children could be included in the study (Figure 1). The
demographics of the two groups are summarized in Table 1. The children with ACL reconstruction were somewhat older,
higher, and heavier than the healthy controls. While sex was close to evenly distributed, the proportion of girls was higher
in both groups and highest in the ACL reconstructed group. In the children with ACL reconstruction, the operated leg
frequencies (left/right), were: 53/47 % (all, n = 98), girls: 61/39 % (n = 56) and boys: 43/57 % (n = 42).
21



Figure 1. Flow diagram showing inclusion/exclusion of the data from the two datasets.
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3.2. Hop performance: Operated versus non-operated leg

For the boys with ACL reconstruction, no statistically significant differences between the hop performance of the operated
and non-operated leg were observed in any of the four hop tests (Table 2). In contrast, statistically significant differences in
the hop performance between the operated and non-operated leg were observed in the girls with ACL reconstruction indi-
cating better performance of the non-operated leg in all hop tests. On average, the girls performed 4–5 % better on the non-
operated leg than on the operated leg across the four hop tests.

Furthermore, 54 % of the girls and 45 % of the boys had more than 10 % hop performance deficit in the operated leg in at
least one of the four hop tests. In contrast, 20 % of the girls and 41 % of the boys had a > 10 % hop performance surplus in the
operated leg in at least one or more of the four hop tests.

3.3. Hop performance: Children with ACL reconstruction versus healthy controls

The estimated between-group differences resulting from the comparisons between the children with ACL reconstruction
and the healthy controls (Table 3) were adjusted for covariates (age, height, and body mass). The linearity assumption for the
effect of these covariates was checked and found satisfactory. The individual effects of the covariates showed that 1) the hop
performance increased with age and height in both girls and boys, 2) the hop performance decreased with increased body
mass with a pronounced effect in the girls and more modestly in the boys (not shown in tables). The effect of group on the
hop performance was modest but the girls with ACL reconstruction performed better than the healthy girls both on the oper-
ated (SH and COH, Table 3) and non-operated leg (SH, TH and COH, Table 3). No statistically significant differences in hop
performance were observed between the boys with ACL reconstruction and the healthy boys (Table 3).

3.4. Asymmetry in hop performance

The estimated percentage differences in hop test asymmetry were not statistically significant between the children with
ACL reconstruction and healthy controls (Table 4). The limb asymmetry median values of the four hop tests were 10 % or
lower while the upper quartile ranged from 9 % to 16 % in both the healthy girls/boys and those with ACL reconstruction
(supplementary material, Figure S3).

In the children with ACL reconstruction, hop performance on the operated leg was as good as or better than on the non-
operated leg in 43 % of all hop tests.
4. Discussion

In summary, the results showed few statistically significant group differences indicating that the hop performance and
limb asymmetry in the children with ACL reconstruction at one year post-surgery largely matched the level of the healthy
22



Table 1
Demographics.

ACL reconstructed Healthy controls

All (n = 98) Girls (n = 56) Boys (n = 42) All (n = 290) Girls (n = 151) Boys (n = 139)

Variable Median Q1 Q3 Median Q1 Q3 Median Q1 Q3 Median Q1 Q3 Median Q1 Q3 Median Q1 Q3

Age, years 14.7 13.6 15.4 14.6 13.7 15.3 14.9 13.5 15.5 12.0 11.0 14.0 12.0 11.0 13.0 12.0 11.0 14.0
Height, cm 165.0 160.0 175.0 164.0 159.5 169.5 173.0 162.0 178.0 160.0 153.0 166.0 159.5 153.5 165.0 160.0 152.5 170.0
Body mass, kg 57.5 50.0 66.0 56.5 49.5 62.0 58.5 50.0 70.0 47.7 40.4 55.8 48.0 40.0 54.7 46.7 41.0 56.3
Operated leg (left/right), % 53/47 - - 61/39 - - 43/57 - - - - - - - - - - -
Sex (girls/boys), % 57/43 - - - - - - - - 52/48 - - - - - - - -

Q1/Q3 = lower/upper quartile;
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Table 2
One-legged hop performance differences between the operated and non-operated leg in ACL reconstructed children.

Girls (n = 56) Boys (n = 42)

Mean difference (95 % CI) Mean difference (95 % CI)

Hop test Operated - Non-operated leg P-value Operated - Non-operated leg P-value

Single hop, cm �4.61 (-7.67 to �1.54) 0.0039 �1.79 (-6.61 to 3.04) 0.4593
Triple hop, cm �16.88 (-25.03 to �8.72) 0.0001 �3.26 (-15.67 to 9.15) 0.5984
Cross-over hop, cm �11.39 (-20.20 to �2.59) 0.0122 1.48 (-11.12 to 14.07) 0.8141
6-m timed, m/s �0.13 (-0.21 to �0.05) 0.0013 �0.03 (-0.12 to 0.05) 0.4454

Values are estimated mean differences with 95% confidence intervals (CI).
Interpretation: Negative/positive values indicate better/worse performance of the non-operated leg.

Table 3
One-legged hop performance differences between children with ACL reconstruction and healthy children.

Girls with ACL reconstruction (n = 56) versus
Healthy girls (n = 302)*

Boys with ACL reconstructions (n = 42) versus
Healthy boys (n = 278)*

Mean difference (95 % CI) Mean difference (95 % CI)

Hop test Operated leg - Healthy leg* P-value Operated - Healthy leg* P-value

Single hop, cm 8.0 (0.0 to 16.0) 0.0496 �4.6 (-13.8 to 4.6) 0.3249
Triple hop, cm 12.4 (-9.0 to 33.9) 0.2548 �17.5 (-45.9 to 10.9) 0.2256
Cross-over hop, cm 26.4 (3.3 to 49.4) 0.0250 �9.3 (-39.4 to 20.8) 0.5432
6-m timed, m/s �0.02 (-0.16 to 0.12) 0.8092 �0.07 (-0.3 to 0.11) 0.4485

Non-operated leg - Healthy leg* P-value Non-operated leg - Healthy leg* P-value
Single hop, cm 12.2 (4.4 to 20.0) 0.0024 �9.3 (-38.5 to 20.0) 0.5330
Triple hop, cm 29.0 (8.5 to 49.5) 0.0058 �3.7 (-12.9 to 5.5) 0.4281
Cross-over hop, cm 36.5 (13.8 to 59.1) 0.0017 �13.8 (-41.1 to 13.6) 0.3210
6-m timed, m/s 0.10 (-0.04 to 0.23) 0.1652 �0.06 (-0.24 to 0.12) 0.5359

Values are estimated mean differences with 95% confidence intervals (CI) adjusted for effects of covariates (age, height and body mass).
Interpretation: Negative/positive values indicate better/worse performance of the healthy leg.
*Hop results pooled for both left and right leg.

Table 4
Hop test asymmetry differences between children with ACL reconstruction and healthy children.

Girls with ACL reconstruction (n = 56) versus
Healthy girls (n = 151)

Boys with ACL reconstruction (n = 42) versus
Healthy boys (n = 139)

Hop test Mean difference (95 % CI) P-value Mean difference (95 % CI) P-value

Single hop, % �18 (-44 to 19) 0.3000 �6 (-36 to 38) 0.7534
Triple hop, % 20 (-14 to 69) 0.2827 �4 (–32 to 36) 0.8222
Cross-over hop, % 38 (-3 to 97) 0.0750 5 (-28 to 53) 0.8149
6-m timed, % 1 (-31 to 49) 0.9531 �13 (-46 to 40) 0.5709

Values are estimated percentual differences with 95% confidence intervals (CI), adjusted for ages.
Interpretation: Negative/positive values indicate less/more asymmetry in children with ACL reconstruction with respect to healthy children.
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controls. However, the girls with ACL reconstruction differed in several ways. To some extent, they outperformed the healthy
girls, but compared to their non-operated leg, they performed 4–5 % worse in all four hop tests. Before going into a detailed
discussion of these findings, we find it important to address important methodological matters regarding our exploration of
using a healthy reference material to evaluate hop performance in children with ACL reconstruction.

4.1. Evaluating hop performance in children with ACL reconstruction using healthy reference data

The use of reference data on hop performance in healthy Danish children [13] to evaluate the hop performance in a group
of children with ACL reconstruction all treated at one hospital in East Denmark is novel but not without limitations. Thus, not
all data from the two datasets could be included (Figure 1). The reference material comprised observations from 531 healthy
children [13], but 45 % of them were not included due to age < 11 years or incomplete data. Likewise, the cohort of 163 chil-
dren with ACL reconstruction was reduced by 40 % due to age � 16 years or incomplete data. While a reduction of the sample
size generally implies a reduction of the statistical power, we consider the data loss from children with ACL reconstruction as
the most critical issue because this introduces an information bias. This is due to a presumption that the children not show-
ing up for a follow-up examination may represent a selected group, either because of poor or excellent performance. Thus,
the present results solely reflect hop performance status in those children with ACL reconstruction who were able to com-
24
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plete the four hop tests one year post-surgery. However, as the children missing the one year follow-up test may contain
clinically valuable information, future studies should investigate these children more closely (Figure 1).

Although, we strived to homogenize the two groups with respect to age, it was impossible to match them perfectly. The
children with ACL reconstruction were somewhat older, higher and heavier than the healthy children (Table 1). While it was
possible and highly relevant to adjust the statistical analyses for these covariates (age, height, body mass), we may miss
other relevant confounding factors, e.g. maturation status, the children’s physical activity level and sports participation.
However, this information was not registered systematically neither for the children with ACL reconstruction nor the healthy
children. As ACL injuries often occur in sports and in particular pivoting sports like team ball sports [18,19], we cannot
exclude that the children with ACL reconstruction included in our study represent a selected group with a higher or
sport-specific activity level than the healthy children. Our results suggest that at least the girls with ACL reconstruction
may represent a selected group as they differed significantly from the healthy girls. Thus, it seems relevant to register
sport-specific information for the children with ACL reconstruction. Future research should focus on this to improve the eval-
uation of functional performance and return to sport readiness [20].

4.2. Hop performance: Operated versus non-operated leg

The hop performance on the operated leg was significantly reduced with respect to the non-operated leg in the ACL
reconstructed girls while only small and insignificant differences between the legs were observed for the boys. Furthermore,
approximately half of both the ACL reconstructed boys (45 %) and girls (54 %) demonstrated > 10 % hop performance deficit in
at least one of the four hop tests and 41 % of the boys performed > 10 % better on the operated leg relative to the non-
operated leg in one or more hop tests. In contrast, only 20 % of the girls performed > 10 % better on their operated than
on their non-operated leg in minimum one of the four hop tests. This could indicate that girls and boys recover differently
after ACL reconstruction. Sex differences in outcomes after ACL reconstruction have been studied in adults [21–23]. How-
ever, the effect of sex on various outcomes after ACL reconstruction is unclear [23]. While not all studies in this field have
been able to detect sex differences in outcomes after ACL reconstruction [21,23], some studies have shown that females have
inferior functional outcomes when compared to males [24–27]. Likewise, our observations could indicate that hop perfor-
mance at one year post-surgery are worse in girls than in boys. This observation should receive attention in future studies
to improve our understanding of possible sex differences in outcomes in children after ACL reconstruction. A better under-
standing of the causes and consequences of different outcomes after ACL reconstruction can help clinicians to better design
tailored rehabilitation programs for these children.

4.3. Hop performance: Children with ACL reconstruction versus healthy controls

Overall, the hop performance of the children with ACL reconstruction at one year post-surgery was comparable to or
somewhat better (in the girls) than the level of the healthy controls. No previous evaluation of the hop performance in chil-
dren with ACL reconstruction younger than 16 years against a healthy reference material exist. However, an earlier study on
hop performance in ACL reconstructed and healthy adolescents (age range: 12 to 18 years) found a reduction in hop perfor-
mance in the ACL reconstructed group [28]. Interestingly, this previous study also examined the knee joint biomechanics of
the single leg hop and regardless of hop performance the ACL reconstructed adolescents reduced the loading of their oper-
ated limb during landing when compared to healthy controls and the non-operated side [28]. This mismatch between the
knee joint biomechanics (reduced knee extensor moments) and acceptable hop performance (distance and limb symmetry)
in one-legged hop testing of ACL reconstructed adults and adolescents, has recently been highlighted in a systematic review
and meta-analysis [14]. Thus, we cannot exclude that subtle deficits in the knee joint function and neuromuscular control
may be present in the children with ACL reconstruction included in the present study although they performed at a compa-
rable level to the healthy controls. As most children with ACL reconstruction are able to return to sport but at the same time
are at a relatively high risk of sustaining re-injuries [29] it is imperative to better understand when it is safe for children with
ACL reconstruction to return to sport.

In line with Wren et al. 2018, we decided to compare the operated and non-operated leg against the pool of both the left
and right legs in the healthy controls. However, we cannot exclude that hop performance may be influenced by the side that
has been operated on (i.e. left or right). In all the children with ACL reconstruction, the left leg was only slightly more often
the operated leg (53 % of the cases) but this was more pronounced in the girls where 61 % had their left leg operated. This is
consistent with previous observations among adults suggesting that females tend to tear the left ACL more often than the
right [30,31]. It seems relevant to further investigate if hop performance is influenced by the operated side (left/right).

4.4. Asymmetry in hop performance

On a group level the limb asymmetry did not differ statistically significantly between the ACL reconstructed and healthy
children. Approximately 25 % of both the children with ACL reconstruction and the healthy controls had more than 10 %
asymmetry (supplementary material). This concurs with other recent studies on limb asymmetry in hop and other physical
performance tests in healthy children [28,32,33]. Thus, the validity of limb symmetry/asymmetry as a stand-alone measure
of functional performance and return to sport readiness is challenged [28,32,33].
25
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Limb asymmetry/symmetry can be measured and quantified in many different ways [34]. In line with Magill et al. 2021,
we chose to calculate the limb asymmetry by setting the best performing leg to 100 % in all hop tests; meaning that the best
performing leg could shift between left/right for the healthy and operated/non-operated for the children with ACL recon-
struction among the four tests [32]. In contrast, Greenberg et al. 2020 calculated the LSI for healthy children as the percent-
age ratio between the non-dominant and dominant leg: (non-dominant/dominant)*100 %, where the ‘‘dominant leg” was
defined as the leg the children reported to be their preferred to kick a ball with [33]. We deliberately decided not to take
leg dominance into account as it has been shown that there is little agreement between what is perceived as the dominating
leg and what is actually the best performing leg in a given test [28,32]. Our asymmetry measure can be criticized as having
limited clinical value, but it allowed us to compare hop performance asymmetry between healthy and children with ACL
reconstruction.

In relation to the children with ACL reconstruction, we observed that the operated leg relatively often was the best per-
forming or at least as good as the non-operated leg, indicating that the non-operated leg cannot per se be considered to
reflect the optimal performance level.

4.5. Limitations

The major limitations were: 1) the inhomogeneity (e.g. age distribution) of the two compared groups and 2) the informa-
tive missing data due to the exclusive focus on children who managed to complete the follow-up test one year after the ACL
reconstruction. In addition, we miss potentially important confounding factors such as sport activity participation, activity
level and maturation status. Finally, our findings may suggest that sex differences in hop performance in children after ACL
reconstruction exists, but our study was not designed to examine this.

4.6. Perspectives

On a group level, our observations suggest that children with ACL reconstruction have a good hop performance one year
post-surgery. However, an important future perspective is to closely monitor the development of the children with ACL
reconstruction to 1) disentangle if boys and girls adapt differently to ACL reconstruction, 2) reveal if functional deficits
are present in these children despite their acceptable hop performance and 3) to focus on how children with ACL reconstruc-
tion who are at high risk of re-injuries and impaired function can be identified.
5. Conclusion

The results showed few statistically significant differences indicating that the hop performance and limb asymmetry in
the children with ACL reconstruction one year post-surgery largely matched the level of the healthy controls. However, the
evaluation evoked complex results regarding the ACL reconstructed girls as they outperformed the healthy girls, but at the
same time performed 4–5 % worse in all four hop tests in relation to their non-operated leg. This may indicate that the ACL
reconstructed girls represent a selected group. Due to the exploratory approach of the present study, new perspectives and
questions are raised and should be examined in future studies. It seems evident to elaborate the functional evaluation of the
children with ACL reconstruction including comparisons to heathy controls and preferable more relevant outcomes.
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