
ABSTRACT

Objective: This study aimed to evaluate sports injuries around the knee joint during long jump attempt.

Methods: A total of 68 patients admitted to emergency service due to knee injury during long jump attempt were retrospectively investigated 
between January 2005 and January 2012. All cases were evaluated in terms of isolated or combined injuries of the knee and surrounding 
structures, long jump distance, injury side, demographic data and radiological findings. All injuries were classified into three groups according to 
the number of damaged anatomical structures. Study data were statistically evaluated using the Mann-Whitney U test, Pearson chi-square test, 
Fisher’s exact test, and Fisher-Freeman-Halton exact test. Significance was evaluated at p<0.01 and p<0.05.

Results: All patients were male, and the age range was 23.25±2.82 years. The incidence of the left-side injury was 63.2%. Effusion was the common 
radiological finding. The incidence of anterior cruciate ligament injuries was the highest (66.2%), followed by that of the medial meniscus (63.3%), 
medial collateral ligament (25%), lateral meniscus (22.1%), lateral collateral ligament (11.8%), extensor mechanism (10.3%), and posterior cruciate 
ligament injuries (4.4%). The incidence of anterior cruciate ligament and medial collateral ligament injuries of the right side was significantly 
higher than that of the left side (p=0.016; p=0.014). No significant association was found between the long jump distance and injuries (p=0.076).

Conclusion: All structures of the knee joint, particularly the anterior cruciate ligament, medial meniscus, and medial collateral ligament, appeared 
to be at high risk of injury during long jump attempt.
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INTRODUCTION

The knee is the most frequently injured body part during sportive 
activities (1). It is estimated that 40% of sports injuries are related 
to the knee joint (2). The complex anatomical and biomechani-
cal properties of the knee and the occasional overload may lead 
to frequent injuries (2). Injuries of the anterior cruciate ligament 
(ACL) and other ligaments, meniscal lesions, bone marrow ede-
ma, and extensor mechanism injuries are common during sport-
ive activities. These injuries can lead to early and late problems 
such as physical therapy and surgery, diminished athletic perfor-
mance and time loss, chronic pain, and permanent loss of func-
tion in the knee joint (3, 4).

The long jump is a movement model for target-oriented dis-
placement, a test with an extensive use to evaluate the lower-
extremity explosive strength, and also a professional sport (5-7). 
It is also implemented in the Turkish Armed Forces as part of 
military sports exercises. Therefore, patients who have a knee in-
jury during the long jump refer to the emergency departments of 
hospitals. Excessive valgus and extension of the knee during the 
deceleration on one foot can lead to these injuries. 

The aim of this study is to retrospectively evaluate knee injuries 
that may occur during the long jump. The identification of inju-
ries that may occur during the long jump may be useful for taking 
precautions in athletes and military personnel.

METHODS

Between January 2005 and January 2012, 83 cases who were ad-
mitted to the emergency department due to knee injury during 
the long jump were evaluated retrospectively. Our study was car-
ried out in accordance with the ethical principles of the 1964 Hel-
sinki Declaration. Fifteen patients who had a history of a previous 
knee injury or operation, who had rheumatologic and neurologi-
cal problems, and whose records could not be reached were ex-
cluded from the study. During the admission, a detailed history of 
the cases, skip distance, athletic experience, and the injured side 
were recorded. Detailed physical and radiological findings of the 
affected extremity were evaluated. The two-way knee, tunnel, 
and tangential patella radiographs of all the cases were obtained 
as a standard procedure. Additional investigations such as mag-
netic resonance imaging (MRI), computed tomography, electro-
myography, and Doppler ultrasound (USG) were performed for 
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further investigations in severe injuries.

The cases were divided into three groups to reveal the serious-
ness of the injury. 

Group 1 (mild): The ligament, bone, tendon, or only one of the 
menisci is affected. 

Group 2 (medium): Two anatomical structures were affected.

Group 3 (serious): More than two anatomical structures were af-
fected.

Bone marrow edema, Grade 1-2 medial collateral ligament inju-
ries, Grade 1–2 meniscal lesions, and partial extensor mechanism 
injuries were treated with load recovery, anti-inflammatory drugs, 
and physical therapy methods. Isolated ACL injuries were treated 
with physical therapy and conservative treatment for 2 months. In 
the recurred cases despite conservative treatment, reconstruc-
tion of the ACL was performed. A total extensor mechanism in-
jury, femoral distal region fracture, Stage 3–4 meniscal lesion, and 
combined ligament injuries were treated surgically. The details 

of the surgical treatment were not examined within the scope of 
this study. 

This study was carried out in accordance with the ethical prin-
ciples of the 1964 Helsinki Declaration.

Statistical Analysis
Data were analyzed using the Number Cruncher Statistical Sys-
tem 2007 & Power Analysis and Sample Size 2008 statistical 
software (Utah, USA) program. In the evaluation of the data, 
descriptive statistical methods (mean, standard deviation, me-
dian, frequency, ratio, minimum, maximum) were used, as well 
as the Mann-Whitney U test, which was used for the comparison 
of quantitative data and two groups of the parameters that did 
not show normal distribution. Pearson’s Chi-squared test, Fisher’s 
exact test, and the Fisher-Freeman-Halton exact test were used 
to compare qualitative data. Spearman’s correlation analysis was 
used to evaluate the relationships between the parameters. Sig-
nificance was evaluated at the p<0.01 and p<0.05 levels.

RESULTS 

Eighty-six male patients who had a knee injury during the long 
jump were evaluated retrospectively. The ages of the patients 
ranged between 20 and 31 with the mean age 23.25±2.82 (Table 
1). The right side was affected in 63.2% and the left side in 26.8% 
of the cases. All patients had an MRI and two-sided radiographs 
of the knee. Twelve cases had a knee USG. Effusion was the most 
common radiological finding (88.2%). An isolated or combined 
ligament injury, meniscal tear, bone marrow edema, baker cyst, 
peroneal nerve paralysis, bone avulsion, extensor mechanism in-
jury, tenosynovitis, and distal femur fracture were the other inju-
ries. It has been found that 66.2% (n=45) of ACL, 63.2% (n=43) of 
IM, 25% (n=17) of MCL, 22.1% (n=15) of EM, 11.8% (n=8) of LCL, 
6% (n=4) of PCL, and 10.3% (n=7) of the extensor mechanism 
were damaged (Table 2). 

Combined injuries with more than one anatomical structure were 
present in 85% (n=58) of the patients. The ACL-lesion-associated 
bone marrow edema in 73.3%, IM lesion in 64.4% (n=29), MCL 
injury in 28.9% (n=13), and EM lesion in 24.4% (n=11) of the cases 
were found (Table 3; Figures 1–3) 

Isolated IM rupture (47.1%) was the most frequently detected 
meniscal tear. It was followed by a combined IM and EM injury 
(16.2%) and isolated EM lesion (5.9%) respectively (Table 2). The 
ratio of EM injury to IM lesion was 1:3. 

In our study, we evaluated whether there was a relationship be-
tween the injured knee structures and the sprained side. Accord-
ingly, there was no significant difference between the sprained 
side and bone marrow edema, effusion, meniscal lesion, LCL, 
and PCL injuries (Table 4). However, the incidence of ACL lesions 
in the right-sided injuries was found to be statistically significantly 
higher than the left sided (effect size w, 0.293; post-hoc power, 
0.676; p, 0.016; p<0.05). It was also found that the incidence of 
MLL lesions was significantly higher in the right-sided injuries 
than the left sided (effect size w, 0.299; post-hoc power, 0.694; p, 
0.014; p<0.05). In this study, the skip distance was also evaluated. 
No relationship was found between the skip distance and the 
injury severity (Table 5).

		  Min-Max	 Mean±SD

Age		  20-31	 23.25±2.82

Skip distance (meter)		  3.20-5.50	 3.95±0.52

		  n	 %

Sprained side	 Right	 43	 63.2

	 Left	 25	 36.8

Max: maximum; Min: minimum; SD: standard deviation

Table 1. Distribution of descriptive characteristics such as 
age, gender, and the sprained side

Figure 1. Coronal magnetic resonance imaging (MRI) cross section 
showing the internal lateral ligament and internal meniscal injury
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The MCL injury with ACL rupture was the most common combi-
nation of ligament lesions. Two patients had peroneal transient 
paralysis with avulsion fracture. Other serious problems were the 
extensor mechanism (10.3%) injury and a distal femur fracture in 
1 patient. 

Of the patients, 60.3% were treated surgically and 39.7% con-
servatively (Figures 4 and 5). One patient with a total extensor 
mechanism injury, 1 patient with a combined extensor mecha-
nism injury and ACL injury, and 2 patients with a distal femur frac-
ture were treated surgically in the first 48 hours.

DISCUSSION

The knee is the most commonly affected joint due to its complex 
anatomical and biomechanical properties (8). The muscle, ten-
don, ligament, and joint capsule together contribute to the static 
and dynamic stability of the knee joint (9). An abnormal load and 
movement pattern that may occur during sportive activities may 
impair this stability and cause an excessive use injury around the 
joint (9). Kuikka et al. (10) in the study on acute sports injuries in 
the Finnish army determined the most frequent ones to be the 
extensor mechanism injury (22%), meniscal tear (20%), ACL–PCL 
(19%), MCL–LCL (9%), and cartilage lesion (2%). Majewski et al. 
(2) reported that 39.8% of all sports injuries were related to the 
knee joint in their large-scale retrospective study, and the ACL in-
jury (20%) was the most common one. Subsequently, they found 

		  n	 %

Bone marrow edema		  46	 67.6

Effusion		  60	 88.2

Meniscal tear	 No	 21	 30.9

	 EM	 4	 5.9

	 IM	 32	 47.1

	 IM+EM	 11	 16.2

Meniscal injury	 EM	 15	 22.1

	 IM	 43	 63.2

Ligament injury	 No	 14	 20.6

	 ACL	 30	 44.1

	 LCL	 3	 4.4

	 MCL	 3	 4.4

	 ACL+PCL	 1	 1.5

	 ACL+LCL	 2	 2.9

	 ACL+MCL	 12	 17.6

	 PCL+LCL	 2	 2.9

	 PCL+MCL	 1	 1.5

	 LCL+MCL	 1	 1.5

Ligament injury	 ACL	 45	 66.2

	 LCL	 8	 11.8

	 MCL	 17	 25.0

	 PCL	 4	 6.0

	 Baker’s cyst	 5	 7.4

	 Avulsion fracture, 	 2	 2.9 
	 peroneal paralyses

	 Distal femur fracture	 1	 1.5

	 Extensor mechanism  	 7	 10.3 
	 injury

	 Pes anserinus  	 1	 1.5 
	 tenosynovitis

PCL: posterior cruciate ligament; EM: external meniscus; LCL: lateral collateral ligament; 
IM: internal meniscus; MCL: medial collateral ligament; ACL: anterior cruciate ligament

Table 2. Distributions related to injuries around the knee

	 ACL Injury	

	 -	 +	

	 n (%)	 n (%)	 ap

EM	 4 (17.4)	 11 (24.4)	 0.507

IM	 14 (60.9)	 29 (64.4)	 0.772

MCL	 4 (17.4)	 13 (28.9)	 0.300

LCL	 5 (21.7)	 3 (6.7)	 b0.109

PCL	 3 (13.0)	 0 (0.0)	 b0.035

Extensor Mechanism	 4 (17.4)	 3 (6.7)	 b0.215

PCL: posterior cruciate ligament; EM: external meniscus; LCL: lateral collateral 

ligament; IM: internal meniscus; MCL: medial collateral ligament

Table 3. Other injuries associated with an anterior cruciate 
ligament lesion

Figure 2. Sagittal MRI section showing the anterior cruciate ligament 
(ACL) injury
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that the medial meniscus, lateral meniscus, medial collateral liga-
ment, lateral collateral ligament, and posterior cruciate ligament 
were injured, respectively (2). In the present study, it was seen 
that during the long jump, the ACL was injured in 66.2%, IM in 
63.3%, MCL in 25%, EM in 22.1%, LCL in 11.7%, PCL in 4.4%, and 
the extensor mechanism in 10.3% of the cases. It is noteworthy 
that these rates are higher in the literature (2, 10). It can be seen 
that all knee structures, especially the ACL and IM, may be at a 
high risk of injury during the long jump. While the distal segment 

Figure 3. Axial MRI section showing intra-articular effusion
Figure 4. Anterior-posterior radiograph of the knee after the ACL 
reconstruction

		  Side

		  Right (n=43)	 Left (n=25)

		  Mean±SD	 Mean±SD	 ap

Number of Injuries; median (IQR)		  3.0 (2.0-4.0)	 2.0 (2.0-3..5)	 c0.085

		  n (%)	 n (%)	

Bone marrow edema		  32 (74.4)	 14 (56.0)	 0.117

Effusion		  39 (90.7)	 21 (84.0)	 d0.453

Meniscal tear	 EM	 8 (18.6)	 7 (28.0)	 0.368

	 IM	 28 (65.1)	 15 (50.0)	 0.673

Ligament injury	 ACL	 33 (76.7)	 12 (48.0)	 0.016*

	 LCL	 3 (7.0)	 5 (20.0)	 d0.133

	 MCL	 15 (34.9)	 2 (8.0)	 0.014*

	 PCL	 1 (2.3)	 2 (8.0)	 d0.550

Injury classification	 1	 5 (11.6)	 5 (20.0)	 d0.480

	 2	 18 (41.9)	 12 (48.0)	 0.623

	 3	 20 (46.5)	 8 (32.0)	 0.241

aPearson’s Chi-square test; cMann–Whitney U test; dFisher’s exact test; *p<0.05 

SD: standard deviation

Table 4. Evaluation of cases by the injured side

164
Kır and Özdemir.

Knee Injuries During Long Jump Attempt. JAREM 2018; 8(3): 161-6



is fixed during stroke on one foot forcing the knee to valgus and 
extension, a pivot injury or both mechanisms may lead to this 
condition (11, 12). Biomechanical and large-scale series studies 
are needed on this subject. 

The ACL is the most frequently injured knee structure in sports 
practice (13). Jump, rotation, and deceleration during sportive 
activities may lead to an ACL injury (13). Majewski et al. (2) stated 

that the most common injury with ACL was the medial meniscal 
tear. Injuries of MCL, EM, PCL, and LCL were reported as other 
injuries with the ACL rupture (14). PA et al. reported that ACL inju-
ries were most frequently associated with meniscal lesions (37%). 
In our study, it was found that in patients with an ACL injury, 62.2% 
had medial meniscus, 28.8% had a MCL, 20% had EM, 4.4% had 
LCL, and 1.5% had PCL injury. It is noteworthy that the ACL injury 
in the long jump is more likely to be seen with meniscus and 
other ligaments. Although not certain, it may be due to sudden 
and high-energy loading inside the joint in the long jump. 

It is stated in the literature that the probability of injury of differ-
ent knee structures may be high in different sports. For example, 
the highest probability of injury in football is indicated as the ACL 
(3). In 2015, in another research, it was found that in ice hockey, 
the most injured structure in the knee was MCL (14). Meniscal 
tears can be seen intensively in sports such as athletics and foot-
ball (15). Likewise, in our study, it was found that the ACL and 
meniscal lesions were more frequent than other structures, and 
the probability of a combined injury was high. 

Bone marrow edema is defined as an increase in the bone mar-
row signal during an MRI evaluation. It has been reported that 
this situation is due to a strong compressive loading and the 
possibility of appearing together with an ACL injury may be in 
the range of 80% and 84% (16, 17). Although high pain levels 
are mentioned in patients with bone marrow edema, the effect 
on long-term functional results is unknown (18). In our study, an 
ACL injury was accompanied by bone marrow edema at 73.3%, 
consistent with the literature. 

In our study, we evaluated whether there was a relationship be-
tween the injured knee structures and the sprained side. Accord-
ingly, there was no significant difference between the sprained 
side and bone marrow edema, effusion, meniscal lesion, LCL, 
and PCL injuries (Table 4). However, the incidence of ACL lesions 
in the right-sided injuries was found to be statistically significantly 
higher than in the left sided (effect size w, 0.293; post-hoc power, 
0.676; p, 0.016; p<0.05). It was also found that the incidence of 
MCL lesions was significantly higher in the right-sided injuries 
than the left sided (effect size w, 0.299; post-hoc power, 0.694; p, 
0.014; p<0.05). Although not definite, this may be related to the 
overload of the long jump on the right side during the descent 
phase and the central nervous system. 

In the literature, no research has been found that evaluates in-
juries with the skip distance in the long jump. In our study, no 
significant relationship was found between the skip distance and 
the number and severity of the injuries around the knee (p=0.76) 
(Table 5). Although not definite, these injuries may be due to er-
rors in the jumping technique rather than the skip distance. The 
major limitations of our study were its retrospective nature and 
the fact that all of the cases detected by imaging methods could 
not be confirmed because surgery was not performed. Failure to 
evaluate professional long jumpers and inclusion of male gender 
only seem to be other shortcomings.

CONCLUSION 

All knee structures including the ACL and medial meniscus dur-
ing the long jump are highly at risk. High-energy combined inju-
ries that are affecting more than one structure are also common.

Figure 5. Knee lateral radiograph after the ACL reconstruction

		  Number of Injuries

Skip Distance	 R	 0.216

	 P	 0.076

R: Spearman’s correlation coefficient

Table 5. Investigation of the Relationship Between the 
Skip Distance and Injuries
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