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Abstract  

The menisci play important roles in knee force transmission, load distribution, stability and 

proprioception. Nowadays, multiple repair techniques have been published to preserved 

the menisci highlighting how important this structure is. Nevertheless, depending on the 

meniscal tear pattern, the tear size, location, quality of the meniscal tissue and the stability 

of the meniscal tear and the knee joint, some meniscal tears are not reparable. Meniscal 

tears which are not a good candidate for repair or those with significant tissue loss and 

damage put the knee joint at risk of developing further injuries. This technical note 

describes a surgical technique on utilizing the hamstring autograft for meniscal 

substitution for patients with partial to near total meniscal loss. The technique was 

performed in one patient with favorable early postoperative outcome. 
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Introduction 

Protecting the knee means protecting mobility, independence as well as quality of life and 

meniscus is a key structure in protecting this complex joint. Menisci are crescent-shaped, 

fibrocartilaginous structures with wedge-like cross sections that function to deepen the 

tibial plateau, transmit load through the joint, provide shock absorption and increase knee 

joint stability [1]. Their surface is smooth and slippery, it results from the vast majority of 

randomly oriented collagen fibers in their composition [2]. The lower part of the menisci is 

attached to the tibia, by the menisco-tibial ligament, which is a continuation of the joint 

capsule. According to vascularization, two main areas are present in the structure of 

meniscus: red-red zone - vascular/neural region and white-white zone - rather 

avascular/aneural region. Between these two areas is the red-white zone localized, which 

have properties like either one or the other zone [2].   

 

This important structure of the knee joint is not spared from injuries. A meniscus tear is a common type of injury to the knee 

joint [3,4]. Biomechanically, evidence of the deleterious consequences of tears of the medial and lateral menisci are overwhelming 

[5]. When the meniscus is completely torn, its ability to convert axial load into circumferential stress weakens, leading to joint 

pain, instability and other problems [4]. Treatment options for meniscal tears are both non-operative and surgical. The surgical 

options include meniscectomy and suture repair [5,6]. With modern literature emphasizing the vital functions of the meniscus 

and possibility of early onset osteoarthritis in the absence of the meniscus, orthopedic surgeons have shifted their management 

goal from resection to preservation and repair [7]. 

 

Various surgical techniques have been described for meniscus repair, including open and arthroscopic approaches, inside-out 

and outside-in techniques, as well as modern all-inside implants [8]. But even with these various techniques that were developed 

to preserve the meniscus, there are tears not amenable for a good and stable repair leading to the possibility of doing 
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meniscectomy [9]. Multiple biomechanical and clinical investigations have since confirmed poor long-term outcomes and joint 

health in patients post-meniscectomy especially when involving the medial meniscus and its root [8,10]. Consequently, there's a 

trend toward meniscal preservation. In response to the limitations of traditional surgical approaches like Meniscal Allograft 

Transplantation (MAT), Collagen Meniscus Implants (CMI) and synthetic meniscal substitutes, which are hindered by 

availability, cost and potential complications; tendon autografts are emerging as a superior alternative [11].  

 

Objective 

The objective of this technical note is to describe a reproducible technique for meniscal substitution using a hamstring tendon 

Autograft in patients with partial to near total meniscal deficiency. 

 

Surgical Technique 

The overall decision-making process and surgical workflow for hamstring autograft meniscal substitution are summarized in 

Fig. 1. Routine diagnostic arthroscopy is done making sure that the lateral or medial compartment where the meniscal 

substitution will be done has good visualization and good exposure, just enough to allow passage and fixation of the graft. Pie 

crusting of the superficial Medial Collateral Ligament (MCL) can be done especially on a tight medial compartment. Once 

adequate visualization is obtained, arthroscopic debridement will be done to remove unstable or damaged meniscus beyond 

repair and measure the actual meniscal defect using an arthroscopic ruler. 

 

Harvest either the gracilis or semitendinosus depending on the graft size needed after measurement of the meniscal defect. The 

graft then is prepared with the flatter side folded on top of the more tubular part of the tendon making the graft more flat than 

tubular (Fig. 2). Whip stitch suturing of the graft on both ends were done so that one side will serve as the meniscal root and the 

other side will be attached to the end of the remaining body of the meniscus.  

 

Prepare to put on all the sutures needed to pass the graft. Two Ethibond 2.0 sutures will be placed using the FirstPass mini suture 

passer 8 to 10 mm from the end of the meniscus at the red - white zone 5 mm apart and this will act as a shuttling suture for the 

later placement of the graft (Fig. 3). Both free ends from above will be passed out to the anterolateral portal while the ones at the 

bottom will be passed outside the lateral joint line using suture passers (Fig. 4).  

 

Meniscal root attachment site will be marked and bone surface was prepared by debriding it until a bleeding bed was achieved. 

Meniscal root tunnel is done transtibially. The meniscal root end of the graft will be shuttled thru the transtibial tunnel. The 

meniscal root end sutures are secured with a clamp. 

 

The two suture ends of the graft will be tied to the sutures of the meniscus previously grasped outside through the anterolateral 

portal (Fig. 5). Bottom sutures of the meniscus passed previously out of the lateral joint line will be pulled gently while the whole 

meniscal graft is being inserted and properly placed at the periphery. Pull sutures to close the gap between graft and body of 

meniscus (Fig. 6). Use probe to push the graft in place. 

 

Three inside out sutures will be placed to the body of the graft to stabilize it in place. Additional inside out repair sutures can be 

placed between the native meniscus and the graft for stabilization as needed. Suture ends of the root will be tightened and fixed 

with a button. All inside repairs are knotted respectively. Check the stability with a probe and knee range of motion and all 

wounds will be closed in a standard manner. 
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Figure 1: Surgical workflow. 

 

 
Figure 2: The flatter side folded on top of the more tubular part of the tendon making the graft more flat than tubular. 
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Figure 3: Two Ethibond 2.0 sutures will be placed using the FirstPass mini suture passer 8 to 10mm from the end of the 

meniscus at the red - white zone 5mm apart. 

 

 
Figure 4: Both free ends from above will be passed out to the anterolateral portal while the ones at the bottom will be passed 

outside the lateral joint line using suture passers. 

 

 
Figure 5: The two suture ends of the graft will be tied to the sutures of the meniscus previously grasped outside through the 

anterolateral portal. 
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Figure 6: Closing the gap between graft and the native meniscus. 

 

Discussion 

A significant absence of meniscal tissue or deficient meniscus is associated with impaired rotatory knee stability as well as laxity 

in the sagittal plane on top of the loss of its shock absorbing capacity that can accelerates the onset of knee osteoarthritis [11].  

Several studies have remarkably demonstrated the increased rate of knee Osteoarthritis (OA), requirement for total knee 

arthroplasty and the decreased clinical and functional outcomes after partial and total meniscectomy for up to 40 years follow-

up [12].  Meniscal allograft transplantation remains a commonly described option; however, its availability is limited in many 

countries and cost remains a major concern. In addition, regulatory and tissue bank requirements may restrict its use. Tendon 

autograft meniscal substitution has recently gained interest as a potential alternative. Experimental studies, including animal 

models, have demonstrated that tendon grafts can undergo remodeling and fibrocartilaginous metaplasia, which may allow 

them to function similarly to native meniscal tissue. These findings support the biological plausibility of tendon graft use for 

meniscal reconstruction [13-15]. 

 

However, the current literature remains limited and clinical outcomes are still evolving. Some authors report promising 

biomechanical and clinical results, while others emphasize the need for further long-term studies to determine durability and 

functional outcomes [16]. 

 

Our initial clinical application of this technique in one patient demonstrated encouraging early results, including improvement 

in pain and knee function without early complications. While this observation is limited, it supports the feasibility of the 

described procedure. The technique described in this article aims to provide a practical and reproducible approach that can be 

performed arthroscopically using readily available autografts such as the gracilis or semitendinosus tendon. 

 

Indications For the Procedure 

The indications for hamstring autograft meniscal substitution include: 

• Partial to near-total meniscal loss 

• Symptomatic meniscal deficiency with persistent pain 

• Young or active patients with joint line pain after meniscectomy 

• Preserved joint space with minimal to moderate cartilage damage 

• Patients in whom meniscal allograft transplantation is unavailable or not feasible 

 

Relative contraindications include: 

• Advanced osteoarthritis 

• Severe malalignment not corrected 

• Knee instability not addressed (e.g., untreated ACL deficiency) 

• Infection or inflammatory joint disease 
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Strength and Limitations 

Strengths of Technique 

• Uses autograft tissue, avoiding immunologic reaction 

• Widely available and cost-effective 

• Arthroscopic and minimally invasive 

• Potential to restore partial meniscal function 

• Applicable in settings where allografts are unavailable 

 

Limitations 

• Limited long-term clinical outcome data 

• Technical learning curve 

• Possible graft remodeling variability 

• Unknown long-term durability compared with MAT 

 

Conclusion 

In summary, this technique describes how to perform an arthroscopic meniscal substitution utilizing the hamstring Autograft 

for partial to near total meniscal loss. It is a reliable and reproducible technique that can greatly decrease the risk of complications 

in patients with partial to near loss of their meniscus. 
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