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1. Abstract
Medial meniscal posterior root (MMPR) tears have become in-
creasingly recognized in adults. The consequences of meniscal 
root tears are severe with a subsequent risk of developing rapid 
end-stage osteoarthritis. Literature is raising awareness about pos-
sible pediatric involvement in this pathology. Although there are 
no studies demonstrating the long-term effects of an MMPR avul-
sion in pediatric patients, knowing the dramatic effects of this in-
jury, treating this pathology is crucial to preserve knee physiology. 
Some substantial modifications to the conventional technique for 
MMPR repair in paediatric patients are needed. This case report 
presents a new technique to treat MMPR in pediatric using an im-
plantfree minimally invasive trans-physeal bitunnel tibial pull-out.

2. Introduction
Medial meniscal posterior root (MMPR) tears have become in-
creasingly recognized in the past decade. As a result, the reported 
consequences of unaddressed meniscal root tears have been well 
established, including increased tibiofemoral contact forces, me-
niscal extrusion and consequential risk of developing rapid end-
stage osteoarthritis.[1–5] MMPR tears typically affect the mid-
dle-aged patients, but recent literature is raising more awareness 

about possible pediatric patient involvement in this pathology.
[6,7] MMPR may occur without any involvement of the central 
pivot, conversely to the lateral meniscus root lesion. That could 
mean a more tricky and more difficult diagnosis.[8] Although there 
are no studies demonstrating the long-term effects of an MMPR 
avulsion in paediatric patients, knowing the dramatic effects of 
such an injury in adults, common sense should guide us to treat 
this pathology to preserve knee physiology especially in the grow-
ing patient. Still, some utmost important modifications to the con-
ventional technique for MMPR in peadiatric patients need to be 
applied. At date there is no recognized technique that has been 
proved to be superior to the others. This case report shows a new 
technique to treat MMPR in pediatric patients with an implantfree 
minimally invasive trans-physeal bitunnel tibial pull-out. 

3. Case Report
A 10 years old male presented to the clinic after an acute trauma 
of hyper-extension of the knee, with landing from a jump. At first 
clinical examination modest swelling of the knee, no central pivot 
or other ligamentous damages were evocable, and just some ten-
derness on the medial joint space. The MRI showed a MMPR inju-
ry, visible at the sagittal and coronal sequences. (Figure 1) Surgical 
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intervention for MMPR repair was scheduled. 

4. Surgical Technique
The patient is positioned supine with dangling leg, and thigh tour-
niquet inflated at 250mmHg. An electric leg holder (Maquet, Ra-
statt, Germany) has been used; the positioning must allow knee 
motion between 0° and 120° of ROM. AL and AM standard ar-
throscopic portal are made. MMPR is checked for stability with 
a hook. No associated lesion has been found. The MMPR repair 
has been performed with an implantfree trans-physeal bitunnel 
tibial pull-out technique with the use of monofilament absorbable 
PDS wire. First the posterior horn of medial meniscus is debrided 
from any degenerative tissue. In the desired tibial footprint where 
the MM will be re-inserted, the cartilage is removed with a ring 
scraper, inserted via trans-notch through the AL portal. A special 
curved MRR tibial aimer (Smith&Nephew, USA), open at 60°, is 
inserted and a 2.4mm K-wire is pull until it’s visible intra-articular 
with the camera. The procedure is repeated twice, so two parallel 

bone tunnels about 5mm apart in sagittal plane, are obtained. For 
this procedure a pie-crusting of the MCL in its meniscofemoral 
part may be needed to get the guide at the footprint of MMPR on 
the tibial plateau, to avoid any significant damage of the cartilage. 
A Knee Scorpion Suture Passer (Arthrex, Naples, USA) is used to 
pass two FiberWire No. 2/0 (Arthrex, Naples, USA) in two differ-
ent holes into the posterior horn of the meniscus. The two holes 
are positioned strategically: the first one is slightly posterior in 
sagittal plain and as lateral as possible in coronal plain, the second 
hole is at the conjunction of the posterior root with the posterior 
horn of the meniscus and slightly anterior in sagittal plain. Both 
FiberWire are then substituted with a PDS absorbable suture and 
a cinch configuration is created. A Nitinol suture carrier is passed 
through the tibial tunnels and it’s retrieved from the AM portal; the 
PDS sutures are then pulled through the tibial tunnels respectively. 
(Figure 2) The sutures are tightened and tied up together over the 
cortical tibial bone bridge.

Figure 1: Pre-operative MRI left knee, STIR sequence, 1a coronal view 1b sagittal view. In both images it can be seen MMPR tear, and open growing 
plates.
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Figure 2: Intraoperative arthroscopic images show how the stiches have been placed on the meniscus. The first stich stays in the lateral edge of the 
debrided MMPR, and the PDS suture will stay in the more posterior bone tunnel (2a). The second stich is placed more medial, toward the MM body 
and it’s anterior to the previous stich. The second stich will be retrieved and the suture will stay in the more anterior tunnel. The strategic position of the 
stiches allows load sharing between the two and regain the tension of the meniscus reduced on its anatomical insertion (2b)

Figure 3: 2.5 months post-operative MRI, STIR sequence coronal view (3a) and sagittal view (3b). The pictures show the healing process of the me-
niscus and the resulting stability of the construct, which is evident from the fact that the posterior root of the meniscus has remained attached to the 
tibial plateau

5. Post Pperative Protocol
The use of the crutches is recommended with touch weight bear-
ing for the first four weeks, then partial weight bearing until the 
sixth week when the patient may abandon the crutches. A knee 
brace with limited range of motion 0-90° is applied for the first six 
weeks. Running is prohibited until the third month post-op, and 
pivoting physical activities are not recommended for six months 
post-op. 

6. Follow up
The patient repeated MRI of the knee joint after 2.5 months from 
surgery. On (Figure 3)  it can be seen that meniscus healing has 
occurred. The patient has continued the rehabilitation program, af-
ter 2 months from operation no ROM deficit can be detected, no 
episode of effusion of the knee joint has occurred and the patient 
is pain free. After 6 months post-op he is back in skiing and soccer 
playing without any subjective limitations.

7. Discussion
MMPR avulsion in pediatric patients is a niche topic, as there is 
little literature describing this pathology. Given the severity of the 
possible consequences for an untreated injury of this kind, it is 
always good to suspect it in the pediatric patient presenting with 
a blurred meniscal symptomatology, and proceed with an MRI. 

[3,6] Surgical treatment of MMPR avulsion in pediatric patients 
represents a double challenge for the surgeon in the arthroscopic 
technique due to the size of the knee and in avoiding undesirable 
iatrogenic damage of the physis. De Philippo et al. in 2020 de-
scribed a technique of tibial pull-out for MMPR avulsion without 
crossing the growth cartilage.[9] The authors preferred to use a 
trans-physial technique, because the potential iatrogenic damage 
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given by the previous technique, if poorly executed, would lead 
to growth arrest over the entire medial half-plate of the tibia. The 
iatrogenic damage to the physis with the described technique is 
kept to a minimum [10]. The use of a pullout with a double tibial 
tunnel was first described by Chahla et al. in 2016[11], and the 
presented technique shares the mechanical stability of the double 
anchorage site on the meniscus. However, some modification from 
the original technique has been made: the site the two the sutures 
in the meniscus and the use of absorbable sutures for the fixation to 
avoid a partial suture epiphysiodesis of the posterior growth plate. 
The choice of the PDS suture has been made since it’s the slowest 
absorbing suture, within twelve weeks, so it can provide mechan-
ical stability while the meniscus is healing. In a pediatric patient 
the meniscus is smaller than in an adult, so two consecutive holes 
which are too close to one another may impair the meniscus struc-
ture. Moreover, authors believe that a more medial suture, towards 
the body of the meniscus, may help in regaining the tension of the 
meniscus, which may prevent meniscal extrusion, and consequent-
ly affect the surgical outcome of the technique by not recreating 
the physiological hoop stress of the medial meniscus under load 
[12]. A tempting alternative would have been a split gracilis au-
tograft for the meniscus repair, as it would fulfil the request not 
to get through the physis with non-absorbable foreigner material 
[13,14] However, the gracilis tendon has not been used since it 
would have been too bulky for the pediatric meniscus, with higher 
chance of iatrogenic rupture of the meniscus itself. Moreover, the 
use of the gracilis tendon would have required a bigger trans-phy-
seal tunnel.15 

8. Conclusion 
MMPR avulsion leads to degenerative changes in the knee joint 
whenever it’s not addressed. The history and the clinical examina-
tion of these patients may be blurred. This could have particular 
adverse effects in peadiatric patients. So, it’s of utmost importance 
to suspect that lesion, do an MRI and treat it surgically if con-
firmed. 

Surgery can be challenging and it must be performed with min-
imally invasive techniques both of the meniscus and of the phy-
sis. At date, the presented technique, to the best knowledge of the 
authors, represents a meniscal tissue sparing technique and the 
trans-physeal tunnel dimension is reduced to the minimum. Like 
this two tunnels can be applied, which could provide more me-
chanical stability for enhanced meniscus healing and still causing 
only a minor injury to the physis.
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