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ABSTRACT

Objective: This study aimed to determine the effects of cam and pincer morphology on the hamstring injury rate, treatment duration, and
recurrence number of elite young male football players.

Methods: Seventy-five elite young male football players were included in this study. Participants were evaluated physically and radiologi-
cally for femoroacetabular impingement during pre-season or pre-transfer routine health examinations. Athletes' injury and treatment
data for 6 seasons were then collected prospectively and evaluated retrospectively. Athletes were divided into 2 groups: patients with cam
and pincer morphology (group 1) and those without (group 2). Both groups were compared regarding the number of hamstring injuries,
treatment duration, and recurrence numbers.

Results: The mean age was 20.35 + 1.37 in group 1 (n=23) and 18.92 + 1.48 in group 2 (n=52). There was a significant difference between
the 2 groups regarding age and body weight. The rate of hamstring injuries in group 1 was higher than in group 2, and this difference was
statistically significant. Although the recurrence rate (group 1—35.7%, group 2—27.8%) and treatment duration (group 1: 18.4 + 10.1 days,
group 2: 12.1 + 6.2) in group 1 were higher than in group 2, there was no statistical significance between 2 groups.

Conclusion: The present study has shown that hamstring injuries are more common in elite young male football players with cam and
pincer morphology than those without. Therefore, further studies of musculoskeletal dysfunctions of femoroacetabular origin should be

considered in the programs prepared to prevent and treat hamstring injuries.

Level of Evidence: Level 111, Prognostic Study

Introduction

The implications of abnormal hip morphology lead-
ing to secondary joint damage have been variously
described.™ The condition characterized by pain and
clinical findings caused by this morphological pathol-
ogy and associated intra-articular damage in the hip
joint is called femoroacetabular impingement syn-
drome (FAIS).? Femoroacetabular impingement syn-
drome can cause groin and hip pain, decrease in hip
mobility, decrease in performance, and deterioration
in the quality of life in athletes." On the other hand,
the isolated presence of radiological signs compat-
ible with femoroacetabular impingement (FAI) was
defined as cam morphology and pincer morphology.*
Cam is characterized by a non-spherical femoral
head, while pincer is defined as over coverage of the
acetabulum relative to the femoral head.® Although
genetic and acquired factors are emphasized in its
etiology, it has been shown that a high level of sports
participation in adolescence affects the development
of cam morphology and pincer morphology.*® Recent
studies have shown that the morphological disorder
in the hip joint can be seen asymptomatically in the
healthy population and more often in the athlete
population.*

Cam and pincer morphology has been shown to cause
not only hip-related pathologies and complaints in
athletes but also musculoskeletal injuries related to
other structures in the kinetic chain." The close rela-
tionship of the hip with the spine, symphysis pubis,
core muscles, and hamstring in the kinetic chain is
thought to be a risk factor for musculoskeletal inju-
ries that may occur in these structures. In a few previ-
ous studies, it has been reported that cam and pincer
morphology may be a risk factor for osteitis pubis,
sportsman's hernia, sacroiliac problems, muscle inju-
ries, and low back pain.'*" On the other hand, there
is no research showing whether cam and pincer mor-
phology are associated with musculoskeletal injuries.
However, no research has been done to determine
how it relates to elite football players’ cam and pincer
morphologies and hamstring injuries.

The aim of this study is to investigate the effects of
cam and pincer morphology on the development of
hamstring injury, the number of injuries, treatment
duration, and recurrence of elite young-male football
players. In this study, we hypothesized that a higher
incidence of a hamstring injury, higher recurrence
rate, and longer treatment duration are expected in
athletes with cam and pincer morphology.
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Materials and Methods

Seventy-five elite young male football players from the football acad-
emy of one of the Turkish super league teams were included in the
study. No hip pain at rest, no hip pain at hip flexion internal test, not
having had a hamstring muscle injury (HMI) before, being diagnosed
with a non-contact HMI within 1 year of the radiograph performed at
the beginning of the season, and continuing sports in the same sports
club during hamstring injury were determined as inclusion criteria.
Those who had previous lower extremity surgery, medical history
of pediatric hip disease, fracture of lower extremity, and neuromus-
cular, inflammatory, or metabolic disease were excluded from the
study. The research was carried out by the Declaration of Helsinki
and received ethical compliance according to the decision numbered
2022/249 of the meeting numbered 24 and dated 06.07.2022.

Routine physical and radiological examinations were performed
within the scope of pre-season and pretransfer regular controls of
the participants. Demographic information, medical history, current
hip complaints, and hip joint mobility were tested and recorded.
Anteroposterior and frog-leg radiographs of the pelvis were taken
using the low-dose digital radiography technique as part of the
radiological examination. Alpha angle, lateral centre-edge angle
(LCEA), Tonnis angle (TA), and collodiaphyseal angle were measured
on the pelvic radiograph. For cam type, FAI with an alpha angle
greater than 55°, for pincer type, FAI TA less than 0° with a positive
crossover sign, or LCEA greater than 39° were considered cut-off.**
Measurements were made digitally using the picture archiving and
communication system (Extreme picture archiving and communica-
tion system [PACS] Version 3.4.0.11676 Copyright ©). According to
positive radiographic criteria, the players are classified as hips with
cam, pincer, or combined type morphological abnormality.

The non-contact HMIs of the participants and the treatment time
spent for each HMI during 6 football seasons were recorded. The
physicians of the football club where the study was conducted made
the HMI diagnosis, and the treatment was continued within the
protocols accepted by the relevant healthcare team.' Prospectively
collected data such as injury severity, side, treatment duration, and
recurrence development of the patients were evaluated retrospec-
tively. The injuries were classified into 4 groups, based on the time
the athlete could not participate in training and matches: mild (1-3
days), minor (4-7 days), medium (8-28 days), and major (>28 days,
11-13). Which extremity the injury affected was recorded as right
or left. The days when the participant could not fully participate in
training and/or matches after the injury were recorded as the treat-
ment duration. The recurrent injury was defined as an injury to the
same body site and of the same type as the previous injury.’® They

HIGHLIGHTS

Femoroacetabular impingement syndrome can cause pain, decrease in hip
mobility, performance, and deterioration in the quality of life in athletes. This
study aimed to investigate the effects of cam and pincer morphology on the
development of hamstring injury and its effects on treatment of these injuries
in elite young-male football players.

Hamstring muscle injury was significantly more common in players with cam
and pincer morphology compared to those who did not have this condition
(60.1% vs 34.6%, p=.034). Recurrence was also more common and treatment
duration was longer in players with cam and pincer morphology, however
these parameters were not statistically significant.

+  The results indicate that cam and pincer morphology may be a predispos-
ing factor for hamstring injuries in young male football players, moreover
it may be associated with recurrence and longer treatment duration in this
population.
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were divided into 2 groups according to whether they were cam and/
or pincer, or not.

Data were analyzed using Statistical Package for Social Sciences
(version 21, IBM Corporation, Armonk, NY) statistical software. The
mean and standard deviation were calculated for the numerical data.
Number and percentage distributions of nominal and ordinal data
were found. Statistics were calculated for descriptive data, HMI num-
bers, and HMI treatment times. The Pearson chi-square test was used
to compare the HMI number and HMI treatment time of both groups.
P < .05 was considered significant.

Results

Demographic data are given in Table 1. There was a statistical differ-
ence in the mean age and body weight between the 2 groups ( P <
.05), but there was no statistical difference in height and body mass
index. Seventy-five football players were included in the study. Cam
and pincer morphology were detected in 23 athletes after radiological
evaluations, and they were included in group 1. Fourteen (60.09 %)
participants with cam and pincer morphology had HMI during the
season. Fifty-two participants without cam and pincer morphology
were included in group 2, and 18 of them (34.6%) had HMIs. In com-
parison of the HMI rate between the 2 groups, the HMI rate is higher
in group 1 where players have cam and pincer morphology, and this
was statistically significant (P=.034). Among the participants with
HM]I, 35.7% (n=5) of group 1 had recurrence, while 27.8% (n=5) of
group 2 had recurrence. Although the percentage of HMI recurrence
in group 1 was higher, there was no statistical difference between the
2 groups. The HMI numbers of the athletes and the recurrence rates
are summarized in Table 2.

The average time required for HMI treatment of the participants is
14.8 + 8.6 days. While this period was 18.4 + 10.1 days (min: 5-max:
40) for the players with cam and pincer morphology, it was found to
be 12.1 + 6.2 days (min: 5-max: 21) in the participants without cam
and pincer morphology. Although the duration of HMI treatment of

Table 1. Demographic characteristics of individuals by FAI

FAI
Present (n=23) Absent (n=52)
Mean + SD Mean + SD P
Age (years) 20.35 + 1.37 18.92 + 1.48 .001>"
Height (cm) 178.96 + 6.43 176.37 £ 5.44 .08
Body weight (kg) 71.48 +5.02 67.73 £ 5.89 .02"
BMI (kg/m?) 22.30 + 1.16 21.77 £ 1.29 .10
BMI, body mass index; FAI, femoroacetabular impingement syndrome; SD, standard deviation.
“Independent samples t-test.
*P <.05.
Table 2. Distribution of hamstring injuries and recurrent injuries by FAI
FAI
Group 1 Group 2
n (%) n (%) P
Hamstring injury
Present 14 (60.9) 18 (34.6) .034*
Absent 9(39.1) 34 (65.4)
Total 23 (100) 52 (100)
Recurrence
Present 5(35.7) 5(27.8) 631
Absent 9 (64.3) 13 (72.2)
Total 14 (100) 18 (100)

%, column percentage; FAI, femoroacetabular impingement syndrome; n, number of people.
“Pearson chi-square test.
*P <.05.
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Figure 1. Treatment durations between groups.

the participants with cam and pincer morphology is higher than the
other group, statistically the results were not significant (Figure 1).

Discussion

This study was planned to compare the hamstring injury rates, recur-
rence rates, and HMI treatment times of elite young football players
with and without cam and pincer morphology. As a result of the
study, the most important finding of this study was the number of
injuries was higher in elite young football players with cam and pin-
cer morphology in comparison to the control group. However, recur-
rence rates and treatment duration were similar.

Cam and pincer morphology is less common in adolescents than in
adults, and its incidence increases with skeletal development.’”'® The
results of the current study also supported this information. It has
also been suggested that exposure to sports involving cutting maneu-
vers such as football, basketball, and rugby is also effective in the
formation of cam and pincer morphology.*'”** It is possible that cam
and pincer morphology is seen at older ages due to higher football
exposure in older ages, and this may be another reason explaining
the difference between the 2 groups of current study.

There is a consensus that muscle injuries, which are known to account
for 15%-87% of all injuries, are the most common injuries among male
elite young football players.? It has also been reported that the most
injured muscle is the hamstring in elite male young football players.
Recent studies have reported that hamstring injuries account for 39%
of muscle injuries.”* In addition, the recurrence rate of hamstring
injuries varies between 4% and 64%.* For this reason, studies for
the prevention and treatment of HMIs in athletes are so important.
The essential step that can be done in this context is to determine the
predisposing risk factors for HMIs.? Many predisposing factors such
as previous injuries, functional asymmetries, and muscle strength
have been suggested for HMIs.** There is little evidence that cam and
pincer morphology can be one of these factors because of potential
changes in hip joint biomechanics and kinematics.” The data we
obtained from our study may support this prediction since HMI is
more common in the group with cam and pincer morphology.

There are studies reporting that cam and pincer morphology is
responsible for long-term hip pain and osteoarthritis.?® However,
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there is no study examining the relationship of cam and pincer mor-
phology with non-hip injuries and its effect on lower extremity bio-
mechanics in athletes or nonathletic population. On the other hand,
cam and pincer morphology causes changes in hip and pelvis pos-
ture and kinematics. Decreased hip mobility, anterior pelvic tilt, and
lower pelvic incidence are the most notable changes.”® Especially dur-
ing functional movement, these changes become more evident.?*
These unusual changes also affect other hip-related structures within
the kinetic chain and may cause musculoskeletal injuries.*® It has
been reported in previous studies that FAIS is associated with osteitis
pubis and hip flexor dysfunction.®*! However, it is thought that limita-
tions in hip movements and pelvic asymmetries may also affect ham-
string pathologies in individuals with FAIS.?*%* Talathi et al* reported
that restricted hip rotation increases the stress on the hamstring ten-
dons in individuals with FAIS. As a result, related hamstring tendon
pathologies are more common in individuals with FAIS. Kraeutler
et al®® reported that the prevalence of FAIS is high in individuals
with proximal hamstring tendon pathology, resulting from decreased
hip mobility. This information also suggests that there may be a
relationship between cam-pincer morphology and HMI. This is the
first study that shows that HMI rates are higher in elite young male
football players with cam and pincer morphology in comparison to
the players with normal morphology. In addition, according to our
results, although there was no statistical difference, the duration of
treatment was higher in cases with cam and pincer morphology. This
may be also related to the abnormal kinematic chain related to abnor-
mal hip morphology.

In the future, the relationship between cam-pincer morphology and
HMI should be investigated with further studies on different groups
of athletes with larger series. Also, studies should be planned for
kinematic changes in athletes with cam and pincer morphologies.
This will help to reveal the kinematic disadvantages more clearly
and could help to plan some protocols in order to prevent injuries
via improving compensatory mechanisms. It may make an important
contribution to investigate the role of sagittal, uniplanar exercises,
utilizing a concentric exercise approach used in the conservative
treatment of FAIS and in the prevention and treatment of cam and
pincer morphology-related soft tissue injuries.*

This study has some limitations. All cam, pincer, and mixed-type mor-
phological deformities were grouped in the same group. Therefore,
the results of the study may be insufficient to explain which of the
cam, pincer and mixed-type morphological deformities affect ham-
string injuries more. The fact that the participants consist of only a
limited number of elite football players causes the results to provide
evidence for a single sports branch and does not provide information
for other sports branches. In addition, the fact that all participants
were male may cause the results of this study to be insufficient to
explain the relationship between cam-pincer morphology and HMI
in female athletes. The lack of clinical measurements such as hip
joint range of motion, muscle shortness, etc. causes difficulty in inter-
preting the results. Despite this, the fact that the athletes are followed
by the same medical team in a single center and this data is one of
the first studies in this field in the literature can be considered the
study's advantages.

The number of HMIs was higher in elite young male football players
with cam and pincer morphology than those without. The duration
of HMI treatment of the participants with cam and pincer morphol-
ogy is higher than the other group, although the results were not sig-
nificant statistically.
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