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Decreased Hip Range of Motion and Noncontact Injuries of the
Anterior Cruciate Ligament

João L. Ellera Gomes, M.D., Ph.D., Jaqueline Vieira de Castro, P.T., and Ricardo Becker, M.D.

Purpose: Our purpose was to investigate whether there is an association between decreased hip range
of motion and noncontact anterior cruciate ligament (ACL) injuries in soccer players. Methods: In
this case-control study, 50 soccer players with noncontact ACL injuries confirmed by surgery had
their hips examined and compared with those of a control group. Findings were statistically analyzed
according to 2 cutoff points (70° and 80° of total internal-external rotation sum) for both groups.
Results: A significant decrease in hip range of motion was found in 38% of all individuals studied
at the lower cutoff point (70°) and for 64% at the upper cutoff point (80°). The decrease in hip range
of motion was greater in the group with ruptured ACLs than in the control group, with little difference
between the 2 cutoff points (70° and 80°). The difference between patients and control subjects was
statistically significant (P � .001). Conclusions: There was a strong association between decreased
hip range of motion and ACL ruptures in soccer players, not only but mainly because of internal
rotation lessening. Despite lacking comparison with other sports, our findings showed a higher
decrease in hip range of motion in the group of soccer players when compared with the general
population. Level of Evidence: Level III, prognostic case-control study. Key Words: Noncontact
anterior cruciate ligament injuries—Soccer players—Ligament lesions—Surgery.
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he rupture of the anterior cruciate ligament
(ACL) and its consequences with regard to ath-

etic performance have been investigated in a large
umber of studies that focus on the surgical manage-
ent of this problem,1,2 but the reason why some

thletes rupture their ACL in noncontact injuries
hereas others do not remains an intriguing issue.
ome possible explanations are hormonal variations in
omen,3-5 proprioceptive deficiencies,6,7 and predis-
osing bone structure abnormalities, such as excessive
osterior tibial slop8,9 or intercondylar narrowing.10 In
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act, the number of studies investigating prevention of
CL rupture through the identification of predispos-

ng anthropomorphic factors is much lower than the
umber of studies describing surgical results. Al-
hough some studies include the hip joint in the lower
imb kinematics,7,8,11,12 most of them are restricted to
nee biomechanics.8,9,13-15 If predisposing factors are
efined, it may be possible to prevent lesions and the
ssociated personal and economic costs.

Because we observed a decreased range of motion
n a large number of patients with reruptures of ACL
econstructions, we decided to investigate the range of
otion in soccer players with first-episode ACL rup-

ures. We hypothesized that there would be an asso-
iation between decreased hip range of motion and
oncontact ACL injuries.

METHODS

Fifty male patients with surgically confirmed ACL
uptures caused by noncontact trauma while playing
occer were evaluated to measure their hip range of

otion, and findings were compared with a control

ery, Vol 24, No 9 (September), 2008: pp 1034-1037
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roup of unaffected male soccer players. The exclu-
ion criteria were age younger than 18 years or older
han 35 years, previous knee or hip surgery, and hip
omplaints of any nature. All 100 individuals were
onprofessional athletes who played soccer since
hildhood. Although the cases and control subjects
ere not matched pairs, there was an equivalence

mong them regarding the amount of time spent play-
ng soccer during the week.

The examination of hip range of motion was per-
ormed by 2 observers with the patients lying on their
acks with the hip and the knee at 90° of flexion. We
elieve that a more relaxed examination can be per-
ormed with the patient in the supine position when
ompared with the seated position, as proposed by
ther authors,6,16 without compromising measuring
ccuracy. Internal rotation and external rotation were
hecked with the hip in neutral rotation, and the end-
oint was reached when passive motion in any of the
directions started to move the pelvis. Rotation was
easured with an external manual goniometer and

ecorded in degrees, with 0° being neutral. Radio-
raphs were taken of the hips of the patients with ACL
uptures as a preoperative routine protocol.

Previous reports about normal range of motion have
hown high scores for internal-external rotation (also
nown as inward-outward rotation), with the mean
um of both being 95° according to some authors.16

ecause we have been detecting fewer mobile hips in
he general population of soccer players, we decided
o adopt lower cutoff points, so as to be more in
onformance with the studied population. Therefore
he cutoff points for the upper limit were 10° and 20°
elow the normal mean value: 80° and 70°. Findings
ere compared and analyzed statistically by use of the
2 test, t test, and covariance analysis.
The study protocol was approved by the Ethics

ommittee at the Hospital de Clínicas de Porto
legre, Brazil, and informed consent forms were

TABLE 1. Results

Hip Range of Motion

M

Patients
(n � 50)

ean internal rotation 26.4 � 7.7
ean external rotation 42.1 � 9.3

um of internal and external rotation of right hip 68.9 � 13.
um of internal and external rotation of left hip 68.0 � 11.
otal sum 68.4 � 12.
igned by all study participants. w
RESULTS

One hundred male individuals with a mean age of
5.7 � 6 years were enrolled in the study. Mean age
as significantly different between groups (P � .001),
eing greater in the patient group (28.1 � 5.7 years) than
n the control group (23.3 � 5.4 years), and so an
nalysis of covariance was used to control for age. As
hown in Table 1, all hip range-of-motion parameters
external rotation and internal rotation, as well as their
um) were decreased in patients with ACL rupture when
ompared with control subjects, except for mean external
otation (P � .484) when adjusted for age. Patients had
decrease in mean internal rotation (P � .001), in the

um of internal rotation and external rotation of each
ide, and in the total sum of both sides (P � .001). As
ypothesized, we could find an association between de-
reased hip range of motion and noncontact ACL injury.

When the range of motion was classified according to
cutoff point of 70°, 60% of the patients (n � 30) had
decrease in hip range of motion, whereas only 16%

n � 8) of control individuals had a similar decrease.
his result indicates that the patients with ACL rupture
ere more likely to have a decrease in range of motion

han the individuals in the control group (odds ratio,
.87; 95% confidence interval, 3.07 to 20.4) (Table 2).
In the analysis using the cutoff point of 80°, 88% of

he patients had a decrease in hip range of motion,
hereas 40% of the individuals in the control group
ad the same decrease, which resulted in a greater
dds ratio for the patient group (odds ratio, 11; 95%
onfidence interval, 3.95 to 30.3). Our findings show
ecreased hip range of motion occurring not only but
ainly because of internal rotation lessening.

DISCUSSION

Although results from previous studies on the prac-
ice of physical activity, such as running, jumping, and

Range of Motion

SD (º) P Value

Control Subjects
(n � 50) Student t Test

Analysis of Covariance
Adjusted for Age

39.0 � 7.1 �.001 �.001
43.3 � 8.3 .484 .752
82.5 � 14.0 �.001 .001
82.1 � 14.8 �.001 �.001
82.3 � 13.8 �.001 .001
of Hip

ean �

8
6

alking, showed the influence of the hip on the knee
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iomechanics,5,7,12,16-18 none of the studies has estab-
ished a direct correlation between changes in hip
otation and noncontact injuries of the ACL. The
mportance of the elbow in pronation/supination of the
rist is common knowledge, but the same does not

pply to the knee. Surprisingly, we treat the knee
lone, as if no upper or lower part could somehow
nfluence its functional biomechanics, even though,
hen studying the knee in association with other

oints, we observe the hip adaptation, for example, in
atients with ACL ruptures.7

Our findings suggest that physical abnormalities of
he hip may be significantly associated with ACL
uptures due to noncontact trauma. In the group of
occer players that we studied, almost 3 out of 4
atients had some degree of compromise of the full
ange of hip motion, and this impairment of the hip
oint was measurable by physical examination. De-
pite the clinical abnormalities, however, none of the
atients had any complaints of pain in their hip joints,
nd not even patients who reported having difficulties
n performing certain curved-ball kicks referred to any
ymptoms.

When we decided to include the hip joint examina-
ion as part of our routine knee evaluation, we exten-
ively searched for the best position in which to perform
his measurement. The conventional hip examination,
hich evaluates the patient in a prone position, tends

o increase the chances of reducing the hip mobility by
tretching an overly powerful quadriceps muscle de-
eloped by repetitive kicking exercises, a common
nding in soccer players. In those athletes the balance
etween flexor and extensor muscles of the thigh
enerally does not exist, with the extensors being
uch stronger than the flexors. However, with the

atient lying on the back with the knee and hip flexed
t 90°, the examiner can fully relax the quadriceps,
eutralizing its dynamic and static strength, even
hough this does not reflect the standing position of a
occer player, with both joints extended or slightly

TABLE 2. Hip Range of Motion Ac

Total Hip Range of Motion

No. of Individuals (%

Patients
(n � 50)

Control S
(n �

�70° 30 (60.0) 8 (1
�70° 20 (40.0) 42 (8
�80° 44 (88.0) 20 (4
�80° 6 (12.0) 30 (6
exed. In addition, angles below 90° do not provide a s
eliable visual reference, and thus we concluded that
he 90° position was in fact the most appropriate to
rovide us with the answers for which we were
earching.

Although our results may help to explain some of
he noncontact injuries of the ACL by the transfer of
n upper movement to the nearest lower joint, these
ndings bring up many questions. Was the decrease in
ip range of motion a consequence of an acquired
roblem resulting from playing soccer starting at an
arly age or a worsening of an unnoticed pre-existing
ongenital dysplasia? Soccer is played only with the
ower extremities, and the fact that the arms are not
sed invariably overstresses the joints in the lower
xtremities. If that is correct, the aid of compensatory
tretching exercises starting at youth could minimize
r even prevent the appearance of such problems.
hese questions deserve further investigation, and ad-
itional studies should be conducted in the near future.
oreover, on the basis of our findings, doubt could

rise as to whether the tight hip prompted the ACL
njury or the ACL injury caused the tight hip. How-
ver, although all patients with ruptures had under-
one surgical intervention between 3 and 16 months
fter the initial injury (mean, 8.76 months), 54% of the
atients (27/50) presented radiologic alterations at the
evel of the hip (such as acetabular osteophytes, cap-
ular calcifications, or femoral osteophytes), whereas
nly 14% (7/50) presented blockade with no radio-
ogic alterations. Despite radiologic evaluation not
eing the focus of our study, it proves to be of great
mportance in the understanding of the associated
tiologic genesis of the problem between the hip and
he knee.

At the beginning of our study, remarkably signifi-
ant differences between patients and control subjects
ere not expected. We considered that this population

ould possibly present a range of hip mobility lower
han that found in a population of players of other

g to 2 Cutoff Points (70° and 80°)

P Value
(Pearson �2 Test)

Odds Ratio
(95% Confidence Interval)

s

�.001 7.87 (3.07-20.4)

�.001 11.0 (3.95-30.3)
cordin

)

ubject
50)

6.0)
4.0)
0.0)
ports, such as basketball, bridging an association with
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ndings described by other authors.19 On the basis of
ur findings, we intend to carry out further research in
his area, applying revised methods of data collection.
hat is especially important because we were not able

o fully explain or to detect a clear cause-and-effect
elation between decreased hip range of motion and
CL ruptures. Nonetheless, we believe that these re-

ults highlighted areas that may deserve some atten-
ion from surgeons dealing with sports and athletes.

CONCLUSIONS

Decreased hip motion was observed in patients with
oncontact ACL injuries. These results highlight the
eed for new studies across other sports modalities to
raw more comprehensive conclusions with regard to
his topic. Examining the hip range of motion should
ecome a routine part of the surgical decision-making
rocess in soccer players with unstable knees.
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