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      Discoid Meniscus 
and Meniscoplasty in Children                     

     Jin     Hwan     Ahn      ,     Sang     Hak     Lee    ,     Rainer     Siebold    , 
and     Lior     Laver   

25.1           Introduction 

 The discoid meniscus, although a relatively rare 
congenital anatomic abnormality of the lateral 
meniscus, is the most common anatomic menis-
cal variant. First described by Young in 1889 
[ 1 ], its incidence has been estimated to be 
around 5 % in the general population, ranging 
from 0.4 to 16.6 % in different series in the lit-
erature [ 2 – 4 ] with a higher prevalence among 
Asian populations [ 3 – 9 ]. Most discoid menisci 
are located on the lateral side. However, rare 
descriptions of medial discoid menisci have 
been sporadically reported in the literature [ 5 ,  8 , 
 10 ]. The incidence of bilateral discoid lateral 
menisci (DLM) is estimated to be as high as 
20 %; however, the true incidence of bilateral 
DLM may be underestimated because the con-
tralateral knees in most patients are asymptom-
atic. In a recent MRI and arthroscopic studies, it 
was found that the incidence of bilateral DLM 
ranges from 65 to 90 % [ 11 ,  12 ]. 
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 Historically, pathogenesis theories ranged 
from an embryologic arrest in development 
resulting in incomplete resorption of the central 
meniscus to theories regarding this anomaly as a 
congenital anatomic variant, which is currently 
accepted. 

 Watanabe et al. presented in 1969 the most 
commonly used classifi cation system for lateral 
discoid meniscus, describing three types based 
on arthroscopic appearance [ 13 ]: type I, the most 
common type in most series, is a complete dis-
coid meniscus which covers the entire tibial pla-
teau with intact peripheral attachments. Type II is 
an incomplete discoid meniscus, covering a vari-
able percentage of the tibial plateau, with intact 
attachments. Type III, the least common, is an 
unstable discoid meniscus, also known as the 
Wrisberg ligament type, as it is characterized by 
absent normal posterior attachments with only 
the meniscofemoral ligament of Wrisberg pro-
viding posterior stabilization, resulting in signifi -
cant meniscal mobility which often manifests 
clinically. Unstable DLMs are commonly symp-
tomatic and require surgical treatment. In gen-
eral, discoid menisci with normal peripheral 
attachments tend to be asymptomatic, and this is 
the case in many children, therefore requiring no 
treatment [ 10 ,  14 ,  15 ]. However, with tissue vari-
ability and abnormal knee kinematics with high 
shear stresses, discoid menisci are at an increased 
risk for the development of tears, which are often 
revealed clinically during childhood. Patients 
often present with mild, vague lateral joint line 
pain and swelling with or without an inciting 
event. Mechanical symptoms are present in 
displaced tears or an unstable variant, manifesting 
as palpable or audible ‘clicking’, ‘snapping’, or 
‘popping’ or even an extension block. 

 Radiographs are a mandatory part of the 
evaluation and may reveal widening of the lateral 
joint space, lateral femoral condyle fl attening, 
concavity of the tibial plateau, meniscal 
calcifi cation, and tibial spine hypoplasia. 
Concomitant osteochondritis dissecans of the 
lateral femoral condyle has also been reported 
and should be looked for [ 16 ,  17 ]. MRI, aiding 
not only in diagnosis but also in decision-making 
and preoperative planning, demonstrates irregular 

continuity of the anterior and posterior horns of 
the lateral meniscus (absent ‘bow tie’) in three or 
more consecutive 5-mm cuts. Intra-substance 
tears and displaced fl aps are often well visualized; 
however, unstable type III variants are more 
diffi cult to detect on MRI [ 16 ,  18 ]. In these 
symptomatic cases, surgery is indicated [ 9 ], with 
the goal of symptom relief and meniscal tissue 
preservation to obtain functionality as well as 
avoid early degeneration [ 19 ]. 

 In the past, total meniscectomy was widely 
acceptable for the treatment of discoid meniscus 
[ 20 ,  21 ]. However, later reports showed the 
advantages of arthroscopic saucerization [ 22 ]. 
Although it is no longer considered an appropriate 
treatment choice, it is still performed in situations 
where meniscal preservation is not feasible. The 
available evidence reveals fair to poor long-term 
clinical outcomes in patients after total 
meniscectomy, with radiographic follow-up that 
has demonstrated high rates of degenerative 
changes and arthrosis of the involved 
compartment. These patients should be closely 
followed for early symptomatic appearance as 
the option of meniscal transplantation might be 
considered in these cases. 

 Currently, treatment guidelines are based on 
the type of meniscal variant, its stability, presence 
of a tear, tear type, symptom severity and 
duration, and the patient’s age. Treatment options 
include observation; partial meniscectomy or 
saucerization, with or without repair or 
reattachment of an unstable peripheral rim; and 
total meniscectomy. Asymptomatic discoid 
menisci are often identifi ed incidentally (during 
radiographic or MRI evaluation) and are usually 
addressed with observation alone. Symptomatic 
stable discoid menisci (types I and II) are usually 
treated with arthroscopic ‘saucerization’ [ 23 –
 28 ]. The goal in this procedure is to retain a 
peripheral rim (ideally, a residual rim width of 
6–8 mm) resembling a normal meniscus, in order 
to more closely reproduce meniscal anatomy and 
function and to avoid re-tear. If signifi cant 
instability persists after saucerization, a repair is 
required to stabilize the unstable residual portion 
to the capsule. Type III DLM with an unstable 
rim is ideally treated with combined saucerization 
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and repair of the peripheral rim to stabilize the 
reshaped meniscus to the capsule. Addressing 
these variants commonly requires multiple 
sutures, as they tend to be highly unstable. 
Various meniscal repair techniques can be 
utilized for this purpose, such as the ‘inside-out’ 
technique, the ‘outside-in’ technique, and the 
‘all-inside’ technique. Indications for technique 
choice are based on repair location, tear type, and 
the surgeon’s preference. Anterior rim instability, 
i.e. is more easily addressed with an outside-in 
technique. 

 This chapter presents an easy and effi cient 
MRI diagnostic classifi cation and describes 
treatment options and techniques for DLM tears 
and instability.  

25.2     Novel MRI Classifi cation 

 Various DLM classifi cations based on 
arthroscopic fi ndings have been reported, and 
treatment guidelines according to these 
classifi cations have been suggested [ 29 – 31 ]. Tear 
pattern classifi cations were based on arthroscopic 
fi ndings and include horizontal tears, peripheral 
tears, horizontal and peripheral tears, 
posterolateral corner loss, and others. The 
magnetic resonance imaging (MRI) classifi cation 
can provide more information to the surgeon, 
although the fi nal decision is made during 

arthroscopy. The MRI classifi cation can aid 
surgeons in predicting the occurrence of periph-
eral tears and degree of instability as well as plan 
the treatment method preoperatively [ 32 ]. 
However, this MRI classifi cation is not suffi cient, 
and other aspects, such as a careful history and 
physical examination, are always essential. 

 The novel MRI classifi cation, introduced in 
2009, is constructed of four categories: no shift, 
antero-central shift, postero-central shift, and 
central shift. In the ‘no shift’ category, the 
peripheral portion of the discoid meniscus is not 
separated from the capsule, and the entire 
meniscus is not displaced (Fig.  25.1 ). Even in 
cases where the thickness of the anterior and 
posterior horns in the sagittal images exhibit 
differences and the discoid meniscus appears 
displaced, they are classifi ed as no shift if the 
peripheral portion is not separated from the 
capsule. In the ‘antero-central shift’ category, the 
periphery of the posterior horn is detached from 
the capsule, and the entire meniscus is displaced 
anteriorly or anterocentrally; in this category, the 
anterior horn has a thick appearance in the sagittal 
images (Fig.  25.2 ). An ‘antero-central shift’ is 
therefore defi ned if the signal loss is observed in 
more than 2 cuts in the posterior side of coronal 
images and a 2-fold increase is observed in the 
sagittal images. In the ‘postero-central shift’ 
category, the periphery of the anterior horn is 
detached from the capsule, and the entire discoid 

a b

  Fig. 25.1    ( a ) Coronal and ( b ) sagittal images show only degeneration of discoid lateral meniscus without shifting       
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meniscus is displaced posteriorly or postero- 
centrally. In this category, the posterior horn has 
a very thick appearance in the sagittal images 
(Fig.  25.3 ). A ‘postero-central shift’ is therefore 

defi ned if the signal loss is observed in more than 
2 cuts on the anterior side of the coronal images 
and a 2-fold increase is observed in the sagittal 
images. In the ‘central shift’ category, the 

a b

  Fig. 25.2    ( a ) Coronal and ( b ) sagittal images show anterior shift of the discoid lateral meniscus ( arrow ). The posterior 
part of the meniscus is not seen because of an anterior shift of the meniscus       

a b

  Fig. 25.3    ( a ) Coronal and ( b ) sagittal images show a posterior shift of the discoid lateral meniscus ( arrow ). The 
anterior part of the meniscus is not seen because of a posterior shift of the meniscus       
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 periphery of the posterolateral portion is torn or 
lost, and the entire discoid meniscus is displaced 
centrally towards the intercondylar notch 
(Fig.  25.4 ). Central shift is therefore defi ned if 
central displacement with signal loss of the 
peripheral portion is noticed.

      In a study of 82 knees utilizing the novel MRI 
classifi cation, 43 knees were diagnosed as ‘no 
shift’, 6 as ‘antero-central shift’, 15 as ‘postero- 
central shift’, and 12 as ‘central shift’ [ 32 ]. Shift- 
type knees had a signifi cantly larger number of 
peripheral tears, and repairs were performed in 
the shift-type knees (55 %) more frequently than 
in the no-shift-type knees (28 %) (Fig.  25.5 ). 
Among 82 knees, 31 were repaired simulta-
neously after a central partial meniscectomy. 
Therefore, the novel MRI classifi cation presented 
here was useful in terms of preoperative planning 
of saucerization and detecting/identifying periph-
eral rim instability prior to arthroscopic surgery 
(Video  25.1 ). However, this MRI classifi cation is 
not suffi cient and other aspects must be consid-
ered as follows: A DLM with a peripheral tear 
might appear as having no shift, if it is reduced 
at the time the MRI is performed. It is therefore 
still important to correlate/incorporate clinical 

 fi ndings with the imaging fi ndings. If a loud click 
is present in cases of DLM, a peripheral tear must 
be suspected and should be addressed by care-
ful arthroscopic examination. In addition, DLMs 
frequently have horizontal and inferior tears that 
are not easily identifi ed with arthroscopy and can 
be often missed without suspecting these pos-
sibilities and without a thorough arthroscopic 
examination. MRI can provide valuable informa-
tion about the existence of horizontal tears that 
cannot be obtained from arthroscopy. Careful 
arthroscopic evaluation should be made because 
these types of tears are commonly associated with 
all types of DLM. Also, a peripheral longitudinal 
tear starts from the popliteal hiatus and extends 
to the posterior or anterior horn. The entire DLM 
is moved to the intercondylar notch and is easily 
reduced to its anatomic position with a loud click 
or clunk during knee fl exion and extension, in the 
early stage of the peripheral tear. However, in the 
late stage the displaced DLM may be fi xed at the 
intercondylar notch, thus redefi ned as a ‘shift- 
type knee’. In such cases limitation in knee range 
of motion – especially a fl exion contracture – will 
be evident on physical examination. After consid-
ering all the factors, the novel MRI  classifi cation 

a b

  Fig. 25.4    ( a ) Coronal and ( b ) sagittal images show degeneration of the discoid lateral meniscus ( arrow ) without 
anterior or posterior shifting (central shift type)       
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provides more information to surgeons in choos-
ing the appropriate treatment method, although 
the fi nal decision regarding the appropriate pro-
cedure is made during arthroscopy after a thor-
ough analysis of the tear.

25.3        Arthroscopic Partial 
Meniscectomy with Repair 
of the Peripheral Tear 
for Discoid Lateral Meniscus 
in Children 

25.3.1     Diagnostic Arthroscopic 
Examination 

 A standard arthroscopic diagnostic examination 
is initially performed under general anaesthesia, 
using a 4.0 mm arthroscope [ 33 ,  34 ]. The 2.7 mm 
arthroscope is rarely used only if the joint cavity 
is insuffi cient to allow diagnosis with a standard 
arthroscope. Routine diagnostic examination is 
performed using the standard anterolateral view-
ing portal. For simplifi ed evaluations and to 
access the anterolateral compartment, the arthro-
scope is moved to the antero-medial portal, 
enabling a more thorough inspection as thick 
meniscal tissue may disturb optimal visualiza-
tion of the DLM. Careful probing is performed 
to identify discoid meniscus type and tear shape 
and to evaluate the stability of the peripheral rim 

[ 11 ,  34 ,  35 ]. In cases of DLM, it is often diffi cult 
to visualize peripheral longitudinal tears at the 
posterior horn through the standard anterior por-
tals due to the thick meniscal tissue. Peripheral 
rim tears at the posterior horn of the lateral 
meniscus could be examined with the arthro-
scope inserted through the antero-medial portal 
and passed through the intercondylar notch 
between the anterior cruciate ligament and the 
lateral femoral condyle. A 70° arthroscope could 
be used for better visualization. Also, switching 
the scope to a posterolateral portal enables 
peripheral rim tears of the posterior horn to be 
positively verifi ed.  

25.3.2     Partial Central Meniscectomy 

 Partial central meniscectomy is performed in a 
‘1-piece’ fashion or ‘piecemeal technique’. The 
goal of partial central meniscectomy is to remove 
the central portion of the thickened meniscus 
and the torn unstable portion and to leave a sta-
ble rim of more than 6 mm from the peripheral 
capsular attachment. In children, inspection of 
the medial meniscus could be helpful to deter-
mine the size of the remaining peripheral rim 
after saucerization (Fig.  25.6 ). Sometimes the 
meniscal morphology could not be properly ver-
ifi ed owing to peripheral rim instability, and a 
single-stitch suture is then performed to reduce 

a b c

  Fig. 25.5    Three types of the discoid lateral meniscus 
based on arthroscopic fi ndings. ( a ) Meniscocapsular junc-
tion, anterior horn type (MC-A type); the drawing shows a 
peripheral tear of the anterior horn. ( b ) Meniscocapsular 

junction, posterior horn type (MC-P type); the drawing 
shows a peripheral tear of the posterior horn. ( c ) 
Posterolateral corner loss type; the drawing shows postero-
lateral corner loss of the discoid lateral meniscus       
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the meniscus prior to the central partial menis-
cectomy (Fig.  25.7 ). Using Iris scissors through 
the anterolateral portal, the anterior and mid por-
tion of the discoid meniscus is cut leaving a mar-
gin of more than 6 mm from the periphery of the 
meniscus and the posterior portion of the discoid 
meniscus is cut to similar margins from the 
periphery of the meniscus using arthroscopic 
scissors or basket forceps through the anterolat-
eral portal (Fig.  25.8 ). Iris scissors are useful to 
cut the anterior or mid portion of the discoid 
meniscus and trim the thickened portion of the 
discoid meniscus. After extracting the central 
portion of the discoid meniscus in one piece, the 
inner rim of meniscus is smoothed with a basket 
forceps or a motorized shaver. For horizontal 
tears, since the lower leaf is usually unstable, 
only the lower leaf is resected. Once the desired 
amount of meniscal tissue has been removed, the 
thickness of the inner edge is much greater than 
that after routine partial meniscus excision. 
Additional remaining thickened portions of 
meniscus are also trimmed using a basket for-
ceps or Iris scissors, to avoid potential extension 
block. In order to remove a fl ap tear of the infe-
rior rim of the anterior horn, the use of a basket 
forceps or a shaver through the submeniscal por-
tal could be useful (Fig.  25.9 ).

25.3.3           Meniscus Suture Repair 
for Peripheral Tears 

 Once the central portion of the meniscus has been 
removed, the remaining peripheral rim must be 
carefully probed to ensure that there are no addi-
tional tears and that the rim is balanced and sta-
ble. At this point, when the peripheral rim tear of 
the DLM is reducible with a probe, the suture 
repair is performed. In cases where posterolateral 
corner loss of the DLM is too extensive and irre-
ducible with a probe, subtotal or total meniscec-
tomy should be considered. The number of 
sutures needed for repair could be used as a mea-
sure for tear size as the actual measurements are 
usually diffi cult to perform. Although not opti-
mal, this provides a rough estimate of tear size, as 
stitches are placed at roughly 3- to 4-mm inter-
vals. Our preferred repair technique is performed 
using absorbable sutures (No. 0 PDS: Ethicon, 
Somerville, NJ, USA) after debridement of the 
tear sites using a motorized shaver. In order to 
suture tears from the anterior horn to the postero-
lateral corner, a modifi ed outside-in technique is 
preferred using a suture hook (Linvatec, Largo, 
FL) with a straight neck and a spinal needle pre-
loaded with a No. 0 nylon, enabling to pull out 
the PDS [ 36 ]. This technique is performed using 

a b

  Fig. 25.6    Arthroscopic fi ndings show the width of the medial meniscus that can be measured with probe ( MFC  medial 
femoral condyle,  MM  medial meniscus)       
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a b

c d

  Fig. 25.7    Arthroscopic fi ndings show ( a ) complete dis-
coid lateral meniscus and ( b ) a meniscocapsular junction 
tear between the lateral meniscus anterior horn and the 
joint capsule. ( c ,  d ) A polydioxanone suture for reduction 

purposes, is placed to verify meniscal morphology, before 
undertaking central partial meniscectomy ( LFC  lateral 
femoral condyle,  LM  lateral meniscus)       

  Fig. 25.9    In order to remove a fl ap tear of the inferior rim of the anterior horn, a basket forceps or a shaver through the 
submeniscal portal can be used ( LFC  lateral femoral condyle,  LM  lateral meniscus)       

a small posterolateral incision for easy retrieval 
and suture tying. In order to suture tears in the 
posterior horn, a modifi ed all-inside technique is 
preferred using a suture hook with a 45° curved 

neck through a single posterolateral portal. If a 
tear could not be repaired due to posterolateral 
corner loss of more than 1 cm, an arthroscopic 
subtotal meniscectomy is performed.  
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a b

  Fig. 25.8    ( a ) The discoid meniscus was cut with an Iris scissors through the anterolateral portal or ( b ) basket forceps 
inserted from the antero-medial portal       

a b

c d
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25.3.4     The Modifi ed Outside-In 
Technique for Tears 
from the Anterior Horn 
to the Posterolateral Corner 

 The modifi ed outside-in suture technique is per-
formed using a spinal needle which is used in the 
standard outside-in suture technique [ 37 ] and a 
suture hook (Linvatec TM; Largo, FL, USA) 
which is generally used for the all-inside suture 
technique (Video  25.2 ). First, an arthroscope is 
introduced through the antero-medial portal, and a 

semilunar-shaped straight suture hook (Linvatec 
TM) is inserted through the anterolateral portal. 
First, the meniscus is pierced from the lower sur-
face to the upper surface by orienting the suture 
hook in a vertical direction (Fig.  25.10 ). Next, the 
No. 0 PDS (Ethicon, Somerville, NJ, USA) suture 
material is advanced through the cannulated suture 
hook. After withdrawing the suture hook from the 
joint, the suture ends are retrieved through the ipsi-
lateral portal using a suture retriever (Fig.  25.11 ).

    Under arthroscopic vision, a spinal needle, 
with a preloaded MAXON 2-0, is inserted above 

a b

c d

  Fig. 25.10    ( a ) Sagittal and ( b ) coronal images of an 
8-year-old boy show postero-central shift type of the dis-
coid lateral meniscus in right knee. ( c ) Arthroscopic pho-
tograph showing a meniscocapsular junction tear between 

the  anterior horn of the lateral meniscus and the joint cap-
sule. ( d ) Suture hook inserted into the anterolateral portal 
is penetrated through the anterior horn of the lateral menis-
cus ( LFC  lateral femoral condyle,  LM  lateral meniscus)       
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the meniscus in order to pull out the previously 
inserted PDS through the torn meniscus 
(Figs.  25.12  and  25.13 ). The MAXON 2-0 loop 
is then manipulated so that it is oriented in front 
of the No. 0 PDS. The No. 0 PDS is retrieved 
through the MAXON loop with a suture retriever 
and the suture ends are pulled outside the cap-
sule by pulling the MAXON loop outwards. An 
additional spinal needle, preloaded with a 
MAXON 2-0, is reinserted – this time below the 
meniscus – in order to pull out the other end of 
the previously passed PDS through the torn 
meniscus. The loop is positioned in front of the 
PDS suture end below the meniscus. This end is 
now retrieved through the MAXON loop and is 
then pulled outside the capsule by pulling the 
MAXON loop outwards. The torn meniscus is 
reduced by pulling both ends of the No. 0 PDS, 
which now holds the circumferential fi bres of the 
meniscus (Fig.  25.14 ).

     A 1–2 cm-sized skin incision is made close 
to the two ends of the PDS suture. Using a 
curved haemostat, the area is dissected down 
to the level of the retinaculum. The two PDS 
suture ends are then retrieved through the inci-
sion confi rming there is no soft tissue interposed 
between the free ends of the PDS, apart from the 
retinaculum. After reduction of the meniscus, 
both suture ends are tied with optimal  tension, 

achieved by manipulating a probe inserted 
through the anterolateral portal. After placement 
of the sutures, the gap between the meniscus and 
the joint capsule is closed.  

25.3.5     The Modifi ed All-Inside 
Technique for Posterior 
Horn Tears  

 In DLM, it is very diffi cult to fi nd the periph-
eral longitudinal tear at the posterior horn 
through standard anterior portals due to thick 
meniscal tissue that often obstructs optimal 
visualization and inspection of this portion of 
the meniscus [ 36 ] (Video  25.3 ). The postero-
lateral (PL) compartment can be approached by 
passing a 30° arthroscope between the anterior 
cruciate ligament and the lateral femoral con-
dyle (Fig.  25.15 ). Once a peripheral longitudi-
nal tear of the lateral meniscus posterior horn 
(LMPH) is identifi ed via standard diagnostic 
arthroscopy, a 70° arthroscope can be used for 
better visualization (Fig.  25.16 ). Various ana-
tomic structures in the PL compartment, such 
as the LMPH, the PL capsule, and the lateral 
femoral condyle, are examined using a 30° 
arthroscope inserted at the antero-medial por-
tal and passed through the intercondylar notch. 

a b

  Fig. 25.11    ( a ) After passing the PDS suture, ( b ) the suture end is retrieved through the anterolateral portal using a 
suture retriever       
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  Fig. 25.12    Both suture ends are retrieved through the MAXON loop with a suture retriever       

a b

  Fig. 25.13    ( a ) The torn meniscus is reduced by pulling 
both ends of the No. 0 PDS, which now holds the 
circumferential fi bres of the meniscus. ( b ) After tying, 

anatomic coaptation of the lateral meniscus anterior horn 
tear is seen with 3 vertical sutures       
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While keeping the knee fl exed at 90° for maxi-
mal joint distension and to avoid neurovascular 
injury, a 16-gauge spinal needle is inserted at 
the posterolateral (PL) corner using a transil-
lumination technique and a PL portal is estab-
lished, without the use of a cannula. A probe 
is inserted to examine the extent, degree, and 
shape of the peripheral tear at the LMPH. The 
arthroscope is switched to the PL portal by use 
of a switching stick to examine the PL compart-
ment and the torn LMPH from a different view.

    In more anatomically confi ned PL compart-
ments, it is often diffi cult to manipulate the 
instruments suffi ciently. The arthroscopic all- 
inside suture of LMPH tear through a single PL 
portal was developed to address such limitations. 
Our suturing technique allows greater freedom in 
suture hook manoeuvring by creating a single PL 
portal without using a cannula. This technique 
allows excellent visualization of the PL compart-
ment, anatomic coaptation of the torn meniscus, 
and strong effi cient knot tying while avoiding 

a b

c
d

  Fig. 25.14    ( a ) Coronal and ( b ) sagittal images of a 
7-year-old boy show antero-central shift type of the dis-
coid lateral meniscus in the right knee. ( c ,  d ) Arthroscopic 
photograph showing a complete type of discoid lateral 

meniscus with meniscocapsular junction tear at the lateral 
meniscus posterior horn around popliteal hiatus ( LFC  lat-
eral femoral condyle,  ACL  anterior cruciate ligament, 
 DLM  discoid lateral meniscus,  P  popliteus tendon)       
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inadvertent injury to the remnant meniscus and 
the articular cartilage. We recommend this tech-
nique for suture placement in peripheral longitu-
dinal tear of the LMPH. 

 With a 70° arthroscope inserted from the 
antero-medial portal and passed through the 
intercondylar notch to view the PL compart-
ment, a shaver or rasp is introduced through the 
PL portal for debridement of both tear portions. 
The 70° arthroscope allows better visualization. 
Inserting and manipulating instruments without 
a cannula allow easier instrumentation manoeu-
vring in the relatively restricted PL compart-
ment. After preparation of the tear site, a 45° 

angled suture hook loaded with a No. 0 PDS is 
introduced through the PL portal, and a suture 
is performed starting from the tear site of the 
inner tear penetrating the most central portion 
in an inferior to superior direction (Figs.  25.17 , 
 25.18 , and  25.19 ). During this procedure, care 
must be taken not to damage the cartilage of the 
femoral condyle, as the hook is closest to the 
condyle during this procedure. Both ends of the 
No. 0 PDS are pulled out with a suture retriever 
through the PL portal. The superior end of the 
suture is marked with a straight haemostat, and 
the inferior suture end is left alone. A suture hook 
loaded with 2-0 MAXON is inserted through the 

a b

c d

  Fig. 25.15    ( a ,  b ) The posterolateral portal is created 
under direct arthroscopic visualization of 30° arthro-
scope inserted from antero-medial portal. ( c ,  d ) The 
30° arthroscope inserted from posterolateral portal 

shows the longitudinal tear ( arrow ) of the posterior 
horn of the lateral meniscus around the meniscocapsu-
lar junction ( LFC  lateral femoral condyle,  LM  lateral 
meniscus)       
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PL portal and used to pierce the peripheral rim of 
the meniscus at the capsular side from the supe-
rior to the inferior surface in the same manner. 
After both ends of the 2-0 MAXON are pulled 
out with a suture retriever through the PL portal, 
the superior end of the suture is marked with a 
straight haemostat. The inferior ends of the PDS 
and MAXON are held together and pulled out 
simultaneously through the PL portal using a 
suture retriever without soft tissue interposition 
between both ends. In doing so, any soft tissue 
(such as joint capsule or fat) entrapped between 
the sutures can be extracted. Next, the inferior 

end of the 2-0 MAXON is tied to the inferior 
end of PDS and the haemostat holding the supe-
rior end of the MAXON wire is then pulled. The 
PDS is passed through both sides of the meniscal 
tear and the MAXON wire is changed to a No. 0 
PDS from the tibial to the femoral surface. Both 
ends of the PDS are held together and simultane-
ously pulled through the PL portal using a suture 
retriever. The SMC (Samsung Medical Center) 
knot is made outside and slipped inside the joint 
using a knot pusher through a previously inserted 
cannula in the PL portal. Depending on the size 
of a tear,  additional sutures can be performed. 

a

c

b

  Fig. 25.16    ( a ) The 70° arthroscope inserted from the 
antero-medial portal to the posterolateral compartment 
shows the longitudinal tear of posterior horn of lateral 
meniscus ( arrow ). ( b ,  c ) A shaver or rasp is introduced 

through the posterolateral portal without a cannula for 
debridement of both sides of the tear ( LFC  lateral femo-
ral condyle,  LM  lateral meniscus,  P  popliteus tendon)       
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Usually 2-3 sutures are adequate for repair of 
longitudinal tears in the LMPH.

25.3.6          Postoperative Care 

 The protocol for postoperative rehabilitation fol-
lows guidelines similar to those advocated for 
rehabilitation after ACL (ligamentous) recon-
struction of the knee. The knee is immobilized in 
a full extension brace for 2 weeks. The affected 
knee joint is permitted gradual range of motion, 
which is initiated with a range of motion/limited-

motion brace, in which at least 90° of fl exion is 
expected to be achieved during a 4- and 6-week 
postoperative period. Squatting, or deep fl exion, 
greater than 120°, which places the repair site at 
risk for re-tear, is restricted for at least 8 weeks 
following the repair. Patients are also restricted 
for 6 months from sport activities that include 
jumping, cutting, or twisting manoeuvres. 
Crutches are used full time for the fi rst 4 weeks 
postoperatively to protect the repair site from 
loading. Patients are allowed to initiate full 
weight bearing by the 6th postoperative week.       

a b

c d

  Fig. 25.17    ( a ) The 70° arthroscope shows a suture pas-
sage made starting from the inner tear penetrating the 
most central fragment from inferior to superior. ( b ) After 

passing the PDS suture, ( c ,  d ) both ends of PDS are held 
together and retrieved at the same time through the pos-
terolateral portal using a suture retriever       
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a b

c d

  Fig. 25.18    ( a ) The 70° arthroscope shows vertical 
sutures at the longitudinal tear of the posterior horn of 
lateral meniscus. ( b ) And then, 2 more stitches are per-
formed with the same technique. ( c ) The 30° arthroscope, 

inserted from posterolateral portal and ( d ) anterolateral 
portal, also shows anatomic coaptation of the lateral 
meniscus posterior horn tear with three vertical sutures       
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