THE EFFECT OF ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION ON MALE SEXUAL HEALTH
Abstract

Background:  Anterior cruciate ligament injuries are among the most common ligament injuries having social, mental, and spiritual effects as well as physical effects, reducing the quality of life. Sexual health plays an important role in reproduction as well as in the physical, intellectual, emotional, and social aspects of life. 
Aims: In this study, we compare male patients with conservative and surgical treatment after ACL rupture in terms of sexual function and health. 
Methods: The sexual health statuses of 41 male patients with a diagnosis of ACL rupture followed by conservative or surgical treatment were evaluated before and in the 6th month and at the 1st year after treatment and were compared using the IIEF-5. 
Results: When the mean IIEF-5 scores of the patients followed with surgery and conservative treatment were compared at 6 months, it was observed that the scores of those receiving surgical treatment were significantly lower (p = 0.005). When the mean IIEF-5 scores at 1 year were compared, however, it was observed that the scores of those receiving surgical treatment were significantly higher (p = 0.012). 
Conclusions: This study has shown that surgical treatment for ACL rupture has more positive effect on male sexual life in the long term compared to conservative treatment.  
Keywords: Anterior cruciate ligament, male sexual health, erectile dysfunction

1. INTRODUCTION
Anterior cruciate ligament (ACL) injuries are among the most common ligament injuries [1]. It has been reported that there are approximately 250,000 ACL injuries per year in the United States [2]. It is known that ACL rupture is a condition that decreases sports activity, but it also has negative effects on social, mental, and spiritual life and eventually decreases the quality of life [3]. Reconstructive surgery of the ACL is still the gold standard in surgical treatment [3]. Although there are many studies in the literature on the mechanical and functional results of patients undergoing ACL reconstruction, there are no studies examining the effects on male sexual function and health. 
In addition to reproduction, sexual health plays an important role in daily life in terms of physical, intellectual, emotional, and social aspects. According to the World Health Organization, health is defined as physical, spiritual, and social well-being, not merely the absence of illness or disability [4, 5]. According to this definition, sexual function is directly related to health. However, healthcare providers often do not evaluate sexual functioning [5]. Erectile dysfunction (ED), one of the major issues of sexual health in men, is a major health problem that can greatly affect a man’s psychosocial well-being [6]. ED has traditionally been considered a disease of the elderly, but contemporary evidence suggests an increasing incidence of ED in men under 40 years of age [7]. It is stated in the literature that comorbidities such as diabetes mellitus, cardiovascular or neurological pathologies, and drug use are strongly associated with ED [8]. It has also been described that ED is associated with obesity or physical inactivity [8, 9]. Medical or pharmacological interventions are generally appropriate to treat ED, but the psychosocial aspects should not be ignored. If clinicians understand that ED is a multifactorial disorder and treat it accordingly, they will provide the most appropriate treatment. It is very important to determine the causes of ED before moving on to potentially costly and invasive treatment options. 
Advances in diagnosis and treatment options provide opportunities to identify and manage young men with ED. The aim of our study is to compare male patients with conservative and surgical treatment after ACL rupture in terms of sexual function and health. Our hypothesis in this study is that patients followed with surgical treatment for ACL rupture have better long-term sexual function and health than those followed with conservative treatment.
2. MATERIAL AND METHODS 

2.1. Study design and participants

We retrospectively analysed the records of patients who were followed with the same technical surgery and conservative treatment for ACL rupture by different orthopaedists in a single centre between 2017 and 2019. We identified 97 male patients who were treated and followed for ACL rupture. 
The study’s inclusion criteria were sexually active male patients over the age of 18 who were followed with the same surgical technique or conservative treatment because of ACL rupture. Exclusion criteria were ED diagnosis and treatment, history of arthritis, psychiatric disease or follow-up, and treatment history due to laxity, posterior cruciate surgery, meniscus surgery, need for revision surgery, surgical site or wound site infection, or rupture, as well as patients who did not want to be included in the study. Forty-one patients meeting the criteria were included in the study. Twenty-one patients treated conservatively were assigned to Group 1 and 20 patients with arthroscopic ACL reconstruction were assigned to Group 2.
The study protocol was approved by the ethics committee of Ankara City Hospital (reference number: E1-20-1386). 
In this study, the IIEF-5 (Sexual Health Inventory for Men) form was administered for the period before rupture and in the 6th month and 1st year after treatment to compare the sexual function and health of male patients who were followed with conservative or surgical treatment. Clinical data such as comorbidities and drug use of the patients and demographic data such as age were collected. The 2/3 portal method with autologous hamstring tendon graft was used in all patients who underwent arthroscopic ACL reconstruction surgery. Tibial and femoral tunnels were placed anatomically. 

2.2 Study measurements 

2.2.1 IIEF-5 
The IIEF-5 form developed by Rosen et al. [10] was tested for validity and reliability in Turkish by Turunç et al. in 2004 [11]. The IIEF-5 form consists of 5 categories and 5 items and it is used to evaluate the component of sexual function under 5 headings. These are sexual function, orgasmic function, sexual desire, intercourse satisfaction, and overall satisfaction. The IIEF is one of the most used forms for patients presenting with sexual dysfunction. The 15-question IIEF-15 examines the quality of ED in the last 4 weeks, while the 5-question version (IIEF-5), which is used in this study, evaluates the last 6 months. The IIEF-5 covers a more appropriate period and the advantages of this survey are that it is simple to administer and easy to score. The test can be done alone, or questions can be asked by the clinician. The 5 questions are scored from 1 to 5, with the total score varying between 5 and 25. ED is divided into 5 categories based on total scores as severe (5-7), moderate (8-11), mild to moderate (12-16), mild (17-21), and no ED (22-25). With the form used in this study, explanations were provided at any points where the patients had difficulties. The forms were scored manually by the patients. 

2.3 Statistical analysis 

Data analyses were performed using SPSS 22.0 for Windows (IBM Corp., Armonk, NY, USA). Whether the distribution of continuous variables was normal or not was determined by Kolmogorov-Smirnov test. The Levene test was used for the evaluation of homogeneity of variances. Unless specified otherwise, continuous data were described as mean ± SD and as median (range) for skewed distributions. Statistical differences for normally and non-normally distributed variables between two independent groups were compared by Student t-test or Mann-Whitney U test. Degrees of relation between variables were evaluated with Spearman correlation analysis. Receiver operating characteristic (ROC) curves were generated to investigate the prognostic accuracy of preoperative and postoperative (6 months and 1 year) values for Groups 1 and 2. Values of p < 0.05 were accepted as significant in all statistical analyses.

3. RESULTS
The mean age of the patients was 35.7 ± 4.2 (range: 22-44) years and all were male. The mean age was 37.62 ± 4.44 in Group 1 and 33.75 ± 5.38 in Group 2 (p = 0.016). 
In Group 1, there was a statistically significant difference between pre-rupture and 6th month scores (p < 0.001) and between pre-rupture and 1st year scores (p <0.001). In Group 2, there were statistically significant differences between pre-rupture and 6th month scores (p < 0.001), pre-rupture and 1st year scores (p = 0.03), and 6th month and 1st year scores (p = 0.027). When the mean IIEF-5 scores between the groups in the 6th month were compared, it was observed that the scores of Group 2 were significantly lower than those of Group 1 (p = 0.005). When the average IIEF-5 scores in the 1st year were compared, they were significantly increased compared to the values ​​in the 6th month and those of Group 2 were higher than those of Group 1 (p = 0.012) (Table 1). 
In Group 1, there was a moderate inverse statistically significant correlation between pre-rupture and 6th month scores (p < 0.001). The 6th month follow-up scores of those with high pre-rupture scores were found to be low. In Group 2, for postoperative 6th month and 1st year scores, there was a moderate inverse statistically significant correlation (p = 0.027). The 1st year scores of those with low scores in the postoperative 6th month in Group 2 were found to be high (Table 2). 
The results of the ROC analysis are given in terms of pre-rupture period, 6th month after treatment (Graphic 1), and 1st year after treatment (Graphic 2) according to the patients’ treatment methods (Table 3). In the 6th month and in the 1st year after treatment, the areas under the curve were found to be 0.755 and 0.721, respectively, and success was found to be moderate (p < 0.05). It was observed that the highest sensitivity and specificity values were reached when the cut-off for the 6th month of follow-up was 19.5 points (sensitivity: 65%, specificity: 76.2%). In Group 1, the percentage of those with a 6th month follow-up score above 19.5 was higher. The highest sensitivity and specificity values of the treatment were reached when the cut-off for the 1st year of follow-up was 21.5 points (sensitivity: 80%, specificity: 61.9%). In Group 1, the percentage of those with a 1st year follow-up score below 21.5 was higher. 

4. DISCUSSION 

The most striking result of our study is that while the mean IIEF-5 scores of patients treated surgically were significantly lower at 6 months (p = 0.05), they were higher (p = 0.012) at 1 year. This result shows that, after a period of 1 year, male sexual functions recovered better with surgical treatment than with conservative treatment. 
Arolfo et al. showed an increase in IIEF-5 scores for orgasmic function (p = 0.011), relationship satisfaction (p = 0.014), and general satisfaction (p = 0.024) 1 year after bariatric surgery in obese men [12]. Yao et al. showed that the 2-year follow-up results of male patients treated with kyphosis due to ankylosing spondylitis revealed that each component and the total scores of the IIEF (from 49.7 ± 5 to 54.6 ± 4.2) were significantly higher than before surgery (p < 0.05) [13]. Hägg et al. reported that patients treated surgically for chronic low back pain had a significantly better sexual life compared to non-surgically treated patients (p = 0.004) [14]. Nugent et al. showed that there was a significant increase in the frequency of sexual activity from the 6th postoperative week in patients who underwent arthroscopic rotator cuff repair (p = 0.01) [15]. Çankaya et al. reported that male patients who underwent short-segment posterior fixation with a diagnosis of thoracolumbar junction burst fracture had better IIEF-5 scores (p = 0.000) 1 year after surgery compared to those with long-segment fixation [16]. 
Güçlü et al. stated that in patients who underwent total hip arthroplasty with a diagnosis of developmental hip dislocation, the Arizona Sexual Experiences Scale (ASEX) score decreased in the postoperative 6th month compared to the preoperative period (p < 0.001) and further decreased in the postoperative 1st year (p < 0.001). This finding points to preoperative sexual dysfunction and improvement in terms of sexual function in the postoperative period over time [5]. In our study, the average IIEF-5 score (20.57 ± 1.6) in the 6th month for patients treated conservatively was lower (p < 0.05) compared to the pre-rupture scores (24.33 ± 0.97) due to problems such as swelling in the knee and feelings of idleness. We think that this was caused by the change in living standards due to the decrease in sports activities. The average IIEF-5 score (18.85 ± 1.79) in the 6th month for surgically treated patients was lower (p < 0.001) compared to the pre-rupture scores (23.85 ± 0.81). We think that this was caused by decreased mobility, surgical fear, and stress. 
It has been reported that patients may experience significant emotional trauma following ACL rupture [17]. Physical activity and exercise have significantly positive effects in preventing or alleviating depressive symptoms, anxiety, and stress-related mental illness [18]. Although there are many studies on the effect of ACL reconstruction on the quality of life, studies focusing on the effect of mechanical problems in the knee on sexual health are insufficient. Full functionality, lack of pain, and negative mood are important for sexual function. In the first year of our study, we believe that there was a significant difference between the groups in favour of surgical treatment (p = 0.012), with the positive effect of mechanical stability and increased self-confidence and self-motivation in terms of sexual health. In conclusion, higher scores in patients treated surgically compared to conservatively treated patients indicate that surgical treatment has a positive effect on male sexual health. This situation revealed the necessity of surgical treatment. 
This study is one of the rare studies investigating the effect of ACL reconstruction on male sexual health. However, the study had some limitations since the questions being answered were difficult and private for the patients. This situation directly affected the data collection process. Although there were only 5 questions in the questionnaire, the participants had difficulty reporting sexual issues. This may have caused the participants to give answers that did not objectively represent their situations. 
Our study is also not without limitations. The main limitation of our study is being retrospective. We evaluated the preoperative sexual function after the surgery. Even it was a prospective study, it would be not possible to evaluate the preoperative sexual function since nobody could foresee the time of ACL trauma. 
Our study is one of the first studies aiming to determine the effect of ACL reconstruction on male sexual health. Surgical treatment of ACL rupture in male patients was observed to be better for sexual health than conservative treatment. This is a striking result, as sexual health is directly affected by functionality. The physician and the male patient should consider the pain, cosmetic result, and joint function as well as sexual life while making a decision about surgery since sexual health is a physiological requirement that affects the quality of life and emotional state. To better understand the developments in sexual health, prospective studies with larger case series, in which female patients are also evaluated, and ACL construction is performed with different surgical techniques and after other orthopaedic surgical treatments are required.

	Table 1: Comparison of scores between conservatively treated (Group 1) and surgically treated (Group 2) patients

	
	Groups
	

p

	
	Group 1 (N: 21)
	Group 2 (N: 20)
	

	
	
	± SD
	Med. (IQR)
	
	± SD
	Med. (IQR)
	

	Before rupture
	24.33
	± 0.97
	25 (1)
	23.85
	±0.81
	24 (2)
	0.043

	6th month after treatment
	20.57
	± 1.60
	20 (3)
	18.85
	± 1.79
	19 (3)
	0.005

	1st year after treatment
	21
	± 1.90
	21 (2)
	22.15
	± 0.99
	22 (1)
	0.012

	Continuous variables are expressed as either mean ± standard deviation (SD) or median (interquartile range). Continuous independent variables were compared with the Mann-Whitney U test.





	Table 2: Correlation between total scores (a: before rupture, b: 6th month after treatment, c: 1st year after treatment)

	
	Total a
	Total b
	Total c

	Group 1
	Total a
	r
	1.000
	-0.509
	0.076

	
	
	p
	.
	0.018
	0.742

	
	
	n
	21
	21
	21

	
	Total b
	r
	
	1.000
	0.013

	
	
	p
	
	.
	0.956

	
	
	n
	
	21
	21

	
	Total c
	r
	
	
	1.000

	
	
	p
	
	
	.

	
	
	n
	
	
	21

	Group 2
	Total a
	r
	1.000
	-0.252
	0.409

	
	
	p
	.
	0.283
	0.074

	
	
	n
	20
	20
	20

	
	Total b
	r
	
	1.000
	-0.612

	
	
	p
	
	.
	0.004

	
	
	n
	
	20
	20

	
	Total c
	r
	
	
	1.000

	
	
	p
	
	
	.

	
	
	n
	
	
	20





	Table 3: Results of ROC analysis

	Test result variable(s)
	AUC
	Std. error
	p
	95% CI
	Cut-off
	Sens.
	Spec.

	Before rupture
	0.674
	0.087
	0.057
	0.504
	0.844
	-
	-
	-

	6th month after treatment
	0.755
	0.075
	0.005
	0.608
	0.902
	19.5
	65%
	76.2%

	1st year after treatment
	0.721
	0.082
	0.015
	0.561
	0.882
	21.5
	80%
	61.9%
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Graphic 1: ROC curve for 6th month
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Graphic 2: ROC curve for 1st year
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