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Abstract
Introduction to compare between interference screw fixation and implant free technique in anterior cruciate ligament reconstruction using semitendinosus and gracilis auto graft.
Patients and methods this prospective study included 60young active patients. There were 56 males and 4 females. The mean age was27 years (range20-35). The mean follow-up was 24 months (range 12–48). Patients were evaluated using subjective as well as objective International Knee Documentation Committee (IKDC) assessment forms, 
Results Assessment using IKDC scoring revealed that 90 %of the patients had normal or nearly normal knee (IKDC score of A/B). Postoperative level of activity was excellent in 85 %of patients.
Conclusion This study showed that implant free technique in anterior cruciate ligament reconstruction using semitendinosus and gracilis auto graft
 ACL reconstruction is comparable to interference screw fixation in clinical out come
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Introduction
   The anterior cruciate ligament (ACL) is essential to the normal function of the knee, and it is one of the most frequently injured ligaments in the human body. Its injury affects knee stability, which may cause giving way symptoms, increased risk of meniscal injuries and early onset of joint degeneration [1].
    When treating an injured ACL, many decisions must be taken in consideration, especially if surgery is to be performed. The decision regarding graft choice and its fixation remains one of the most controversial. The graft could be auto graft, allograft, or synthetic. These include patellar tendon, hamstring tendons, quadriceps tendon and others [2].
    Central third bone–patellar tendon–bone auto graft fixed with interference screws has long been the graft of choice [3], despite certain number of various complications that have been reported [4].To avoid disadvantages related to internal fixation devices, especially on femoral side, a hardware-free ACL reconstruction technique was developed. This technique uses the bone plugs on either end of the patellar tendon graft for press-fit fixation. The presented technique was originally developed in 1987 for femoral press-fit fixation and in 1989 for tibial press-fit fixation [5]. After-wards it was used and popularized by other authors [6]. The press-fit fixation was reported to have a similar
Pull-out strength and stiffness when compared to hard-ware fixations [7] and accepted as an effective and cost reducing method for ACL reconstruction. The aim of this study is to Compare between interference screw fixations and implant free technique in anterior cruciate ligament reconstruction using semitendinosus and gracilis auto graft

Patients and methods
        Prospective clinical study was conducted from January 2013 to December 2015 in our department, it included 60 patients, 56 males and 4 females,(30 patients under gone interference screw fixation while the other 30 patients under gone implant free technique )  average age was 27years (20- 35years). Inclusion criteria were age below 35 years, presence of clinical, radiological, and arthroscopic evidence of ACL deficiency, persistent symptoms after adequate conservative treatment, active, motivated patients involved in vigorous activities, , good quadriceps strength, active full range of motion ROM with no extensor lag.   Exclusion criteria were patients with other systemic diseases compromising their pre-anesthetic fitness, patients with associated fractures of the same lower limb or spine, adolescents with open physes, , patients with local skin infections, and patients having remote infection that might have seeded in the joint.
 Surgical technique
           Under spinal anesthesia. Diagnostic arthroscopy is performed and any associated Chondral lesions or meniscal tears are diagnosed and treated. The ACL stump is debrided using shaver, semitendinosus and gracilis tendons are harvested and the graft is prepared on the back table  Femoral tunnel is drilled using a guide wire through the anteromedial portal with free hand technique,  we introduce the mosicoplasty knife according to the desired graft size, the knife is hammered to the planned depth; 20-30 mm, then rotated to harvest the bone plug from the femur in 30 patients while the other 30 patients we use ACLfemoral drill bite (diameter according to the graft size),  all these steps done while the knee is flexed at 120 degree the endoscopic aimer for the tibial tunnel is adjusted to 55° position, and the guide-tip is positioned Intra-articular through the anteromedial portal. We plan the intraarticular tibial insertion of ACL in 5 mm anterior to the PCL attachment towards the anterior horn of medial meniscus. The mosaicoplasty knife is used to harvest the bone plug from the tibial tunnel in 30 patients  while the other 30 patients we use the tibial drill bite according to the graft diameter Graft passage Using the suture retriever passing through the tibial tunnel we pull the distal end of the double looped suture, now the double looped suture pass through the tibial tunnel, the knee joint and the femoral tunnel, the double looped graft is folded  over the double looped suture and the proximal end of the suture is pulled to allow passage of the graft  through the tibial and femoral tunnel from down upwards..  After that we do small medial Para patellar incision to allow visualization of the femoral tunnel and apply traction on the proximal end of the graft while we fix it by the bone plug previously harvested from the femoral tunnel using press fit technique. then we extend knee joint to about 30 degree flexion and do tensioning of graft and fix the tibial part by the harvested tibial bone plug and then assess knee stability and tensioning of the graft in 30 patients while the other 30 patients we use interference screws to fix the tendon graft in both femoral and tibial side . Wound closure: After irrigation of the knee joint, the subcutaneous tissue and skin are closed over drain in the knee joint .compression bandage is applied and limb immobilization in long knee brace .Postoperative Rehabilitation Rehabilitation program is started postoperatively, at first three weeks postoperatively  the aim is to  achieve full passive hyperextension, to keep swelling to a minimum, to obtain wound healing, to obtain 90 degrees of flexion, and  to activate the quadriceps by raising the extended leg. Quadriceps activation mobilizes the patella and stretches the patellar tendon. Partial weight bearing with crutches is recommended for the first 3 weeks. Thereafter, progression to full weight bearing is encouraged, and patients can leave crutches by the end of the fourth postoperative week. All patients should have regained their normal gait pattern by this point of time. Jogging is allowed at 3 months, providing that the strength of the operated leg is 65% of that of the unaffected leg. A period of 6 months is required for the patient to feel comfortable enough to return to unrestricted athletic activity
Results
The patients were clinically and radiologically evaluated at 6 and 12 weeks, 6 months.1 year and 2 year postoperative. Clinical evaluation was performed using the International Knee Documentation Committee Score IKDC. Radiological evaluation was performed using computed axial tomography CT scan to evaluate graft incorporation and healing. Results according to IKDC score is listed in table 1.
	Class
	Patients
	Percentage

	subjective outcome

	Normal A
	19
	63.33%

	Near normal B
	8
	26.67%

	Abnormal C
	3
	10%

	symptoms evaluation

	Normal A
	22
	73.33%

	Near normal B
	5
	16.67%

	Abnormal C
	3
	10%

	Objective outcome after follow up

	Normal A
	25
	83.33%

	Near normal B
	3
	10%

	Abnormal C
	2
	6.67%

	Range of motion of the knee

	Normal A
	25
	83.33%

	Near normal B
	3
	10%

	Abnormal C
	2
	6.67%

	Knee stability

	Normal A
	16
	53.34%

	Near normal B
	8
	26.66%

	Abnormal C
	6
	20%


Table 1: Clinical results according to IKDC of the first group.	
Complications of the first group Bone graft was broken intraoperative in three patients while fixing the femoral tunnel and was removed and we used interference screw instead of the bone graft.  Two patients had paraesthesia over the anteromedial portion of tibia which improved subsequently.   Two patients had superficial infection and was cured by oral antibiotics and dressing. Complications of the second group Postoperative complications were observed in 5 patients. One patient developed superficial wound infection, which resolved on treatment with antibiotics. Arthrofibrosis occurred in 4 patients, requiring intensive treatment, in 2cases arthroscopical arthroysis. There were 3 late arthroscopies, for arthrolysis to allow full extension



	Class
	Patients
	Percentage

	subjective outcome

	Normal A
	19
	63.33%

	Near normal B
	8
	26.67%

	Abnormal C
	3
	10%

	symptoms evaluation

	Normal A
	22
	73.33%

	Near normal B
	5
	16.67%

	Abnormal C
	3
	10%

	Objective outcome after follow up

	Normal A
	25
	83.33%

	Near normal B
	3
	10%

	Abnormal C
	2
	6.67%

	Range of motion of the knee

	Normal A
	25
	83.33%

	Near normal B
	3
	10%

	Abnormal C
	2
	6.67%

	Knee stability

	Normal A
	16
	53.34%

	Near normal B
	8
	26.66%

	Abnormal C
	6
	20%


Table2: Clinical results according to IKDC of the second group.	
Discussion
     The use of implants for ACL graft fixation has simplified ACL reconstruction and made surgical outcomes more predictable, but it is not benign as previously thought. 
It has been associated with complications such as screw osteolysis, allergic reactions, sterile abscesses, ganglion cysts, fibroxanthoma formation and screw migration [8]. There are problems of soft tissue irritation with cortical posts and staples, requiring hardware removal in 21% of the patients in one series [9]. There is also a risk of graft injury during insertion with metal interference screws [10] ACL reconstruction with autogenous semitendinosus (ST) and gracilis (G) tendons has become a common surgical procedure The advantages of using them are well known; the most important is its relatively low donor site morbidity This graft has an ultimate tensile load reported to be as high as4108 N (twice the strength of the native ACL) [11].as Pavlik A.et al [12]published their results to elucidate the properties of press-fit fixation. They reported that these techniques were simple, cost-effective, and reliable alternatives for graft fixation in ACL reconstruction. The advantages of press-fit fixation were direct bone-to-bone healing of the graft, decreased donor site morbidity, and cost effectiveness. In this study we used bone graft harvested from the femoral and tibial site of ACL to impact the hamstring tendon and enhance bone healing in the tunnel. This technique get benefit from, press fit technique and hamstring tendon harvest which has relatively low morbidity. Mosaicoplasty knife allows optimum graft size, preserve the graft architecture, excellent adaptation to the defect configuration, however, it has a steep learning curve to handle the knife and harvest the bony graft. We divided our patients in to two group, one group we use the implant free technique and the other group we fix the graft with interference screw and we found that the result of implant free is comparable to the result of interference screw as regard subjective .objective,sympoms and range of motion

Conclusion.
The implant-free press-fit technique for anterior cruciate ligament reconstruction using hamstring grafts with anatomic graft placement is an innovative technique to preserve the cartilage and meniscal status without significant differences between the operated and non operated knees in the long term. Significantly less pain was noted in the hamstring group, when testing for kneeling and knee walking.
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الملخص العربى

   تعد اصابات الرباط الصليبى الامامى للركبة من الاصابات المعتادة فى مجال جراحة العظام والطب الرياضى.ويعد ترقيع الرباط الصليبى بواسطة الوتر المأبضى وبمساعدة منظار الركبة من الطرق الشهيرة للعلاج ذلك لانة يتفادى عمل جرج بالناحية الامامية للركبة وهو ماقد يؤدى الى الم دائم بالركبة ويقلل من حدوث مشاكل بالعضلة رباعية الرأس الباسطة للركبة ويقلل من احتمالات حدوث كسر بالرضفة كم انها اسهل واسرع كل ذلك بالمقارنة برقعة الوتر الرضفى.

   واثبتت الدراسات على المدى الطويل ان ترقيع الرباط الصليبى الامامى بضفيرة واحدة لايبطىء الخشونة الناتجة عن الاصابة وتغير ميكانيكية مفصل الركبة لذا لجأ العلماء الى حلول كترقيع ضفيرتى الرباط الصليبى او الى عمل الترقيع بواسطة ضفيرة واحدة مع وضعها فى وضع اكثر ميلا لاستعادة وظيفة الرباط الصليبى الامامى وتقليل عدم ثبات دوران مفصل الركبة.

   تشمل هذة الدراسة المرضى الذين يعانون من قطع بالرباط الصليبى الامامى وتم عمل الفحص الاكلينيكى الشامل لمفصل الركبة وعمل اشعة عادية على المفصل.ويكون المريض من متوسطى العمر من البالغين مع فشل العلاج التحفظى لمدة كافية وان لايوجد قصور بوظيفة العضلة رباعية الرأس الباسطة للركبة وان يكون التهاب مابعد الاصابة قد برىء مع امكانية وجود قطع بالغضاريف الهلالية وان يكون مفصل الركبة الاخرى سليما ولا يوجد بالمصاب ماقد يؤثر على نتيجة الدراسة (كوجود اصابة لاربطة الركبة الاخرى او وجود خشونة بالمفصل الاكثرمن الدرجة الثالثة ) او ان تكون الحالة العامة للمصاب لاتسمح باجراء الجراحة.

   وتم عمل فحص للركبة بالمنظار وتهيئة مكان الرقعة الجديدة ثم يتم اخذ الرباط المابضى واعدادة ويتم التثبيت بواسطة رقعه عظميه بدلا من المسامير التداخلية.فى30 حاله والنصف الثانى من الحالات يتم استخدام مسامير تداخلية ومقارنة الناتتائج  . 

   وسيبدا المصاب اعادة التاهيل و العلاج الطبيعى مباشرة بعد الجراحة وسيتم اعادة تقيم نتائج ترقيع الرباط الصليبى الامامى عن طريق الفحصة الاكلينيكى والاشعة العادية ومقايس وظيفة الركبة مثل مقياس ليشكوم. 



