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Abstract
Wi th images obtained during meticulous dissections
of fresh cadaveric specimens, the authors have carefully detailed the structUIes of the medial and posterom edial aspects of the knee in o r~ e r to review the
importan t sta tic and dynamic ro les these structures
play in kn ee func tion. Included are the confluence of
the fascia l s lings of th e pes anser in us tendons, the

intricacies of the medial collateral ligament and the
posterior oblique ligament, and the multiple insertions of the semimembranosus tend ons. The re lationship of all these structures to the medial meniscus

and their importance to normal function arc also outlined.
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Figure 1

The structures of the medial aspect of the knee (Figs.
1-5) include the patella (1), patellar tendon (2), tibial
tube.,:le (3), adductor tubercle (4), adductor magnus
tendon (5), medial epicondyle (6), vastus medialis
obJiquus (7), pes anserinus (8), sartorius muscle and
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tendon (9), graci lis muscle and tendon (10), semitendinosus tendon (11) and expansion (12), pes conjoined
tendon (13), sartoria l branch of the saphenous nerve
(14), gastromemius muscle (15), med ia l collateral ligament (Mel) (16), and pes anserinus bursa (17).
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edge of the superficial MCL (16) and includes
the anteromedial retinaculum and join t c<lpsule.
The middle segment consists of the su perficial
MCL and the deep capsu lar ligament (deep tibial MCl). The posterior segment extends from
behind the superficial MCL to blend with the
posterior med ial capsule and forms a sling about
the medial femoral condyle.

Figure 2
The capsule of the knee joint forms a sleeve surrounding the joint with a defect anteriorly filled
in by the extensor mechanism. Med iaUy, it is
convenient to divide the anatomic structures
into three segments, both from superficial to
deep and from an terior to posterior.
From superficial to deep, there are three layers.
Layer 1, the most superficial, includes the deep
fascia (retinaculum) from the patellar tendon
anteriorly to the popliteal fossa posteriorly. The
pes anserinus tendons (8) are included in this
layer. Ou r dissections begin with the pes anserinus tendons after removal of the retinacu lum.
Layer 2 is composed mainly of the superficial
tibial MCL. Controversy ex ists regarding the
makeup of the MCL fibers and w hether there is
a true posterior triangular portion or a separate
group of fibers known as the posterior oblique
ligament (POL). We consider the POL to be a
separate anatomic and functional uni t. During
dissections, it becomes obvious that these structu res are ana tom ically and functionally blended.
Layer 3 is composed of the deep media l capsular
ligament, with its meniscotibial and meniscofemoral components. Posteriorly, layers 2 and 3
a re almost indistingUishable; the blending of
these layers creates the POL
From anterior to posterior, we divide the medial
structures into three segments. The anterior segment extends from the medial border of the
patellar tend on (2) posteriorly to the anterior
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With the skin and fat and portions of the superficial medial retinaculum removed, one can see the
pes anserinus complex (Figs. 1, 2). The three
medial hamstring muscles-sartorius (9), gracilis
(10), and semitendinosus (l1)-sweep across the
knee from the anteromedial thigh and join in a
tendon that inserts onto the medial aspect of the
tibia just anterior to the insertion of the superficial MCL, forming the pes anserinus (8).
The most s uperior musculotendinous unit is the
sa rtorius. Its muscle belly extends the most d istally of the three medial hamstring mu scles. The
sartorius tendon may be used for reconstructive
procedures for chron ic and (rarely) acute medial
instability_ The semitendinosus tendon is more
commonly used alone or in combination with
the gracilis tendon for cruciate ligament reconstructions.
The pes anserinus is primarily a flexor of the knee
and an internal rotator of the tibia and dynamicalJy resists valgus and external rotational forces
applied to the knee joint. The pes anserinus-plasty procedure, orig inally described by Slocum,
releases the lower two thirds of the pes anserinus from its tibial insertion site and renects it
proximally so that the semi tendinosus tendon
lies just under the proximal flare of the tibia,
enha ncing its internal rotatory effect on the tibia
to help resist abnormal rotatory motion.
When harvesting the semitendinosus or graCilis
tendon for a cruciate ligament reconstru ction,
certain anatomic points <Ire notev-iOrthy (Fig. 3).
The tendinous complex is usually palpable
through the skin approximately three finger
widths below the anteromedi<ll joint line and 1
cm medial to the tibial tubercle. A 3-cm longitudinal incision is made. Dissecting the sk in and
s ubcutaneous tissues in all directions exposes
the pes conjoined tendinous complex (13).
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The tendons combine to form a veil (Fig. 4),
wh ich makes it hard to differentiate them. One
must be carefu l to incise the outer veil in line with
the tendons. The sem itendinosus (11) lies at the
bottom of the pes anserinus complex, and one or
more tendinous expansions (1 2) are attached to
the gastrocnemius muscle (15) (Figs. 1-3). Before
sliding a tendon stripper blindly in a proximo-medial direction, it is adv isable to release these
expansions under d irect vision.
The gracilis (10) lies slightly behind and beneath
the sartorius tendon (9) (Figs. 4, 5). Before sl iding the tend on stripper, make sure to lift the lower surface of the sartorius tendon. There may be
tendinous exp<lnsions from the gracilis tendon as
well . The large s<,rtorial branch of the saphenous
nerve enters the superficial layers between the
sartorius muscle an d the gracilis tend on and
courses over the semitendinosus tendon d istally.
Pass the tendon stripper slowly to minimize
injury to this structure.

Figure 3

When d oing a medial meniscal repair, keeping
the knee flexed allows the pes tendons to faU
posterior and distal to the joint line (Fig. 2).
Placement of retractors in front of the gastrocnemius musculotendinous complex and the pes
complex protects the sa rtorial branch of the
saphenous nerve, the greater sa phenous vein,
and the posterior neurov<lscular structures.
The pes anserinus bursa (1 7) is located 3 to 4 cm
d istal to the medial joint line and lies between the
distal portion of the superficial MCL and the pes
anserinus tendons (Fig. 5). Th is bursa can cause
symptoms tha t m ust be differentiated from those
of a medial meniscal tear, semimembranosustibia l collateral ligament bursitis, or semimembranosus tendinitis.

Figure 4

Note the proximity of the vastus media lis
obliquus muscle (7) to the adductor magnus tendon insertion at the adductor tubercle and the
expansions it sends to the medial epicondyle
(i nsertion site of the superficia l MCL)(Figs. 1, 2).
Some hypothesize that the vas Ius medialis
obt iq uus has a dynamic effect on tensioning the
MCL Note a lso how the pes complex drapes
over the superficial MCl, w hich blends into the
periosteum of the tibia (Figs. 4, 5).
Figure 5
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There are basically three structures that constitute the MeL complex: the MeL itself (16), composed of anterior parallel fibers (18), posterior
inferior oblique fibers (19), and posterior superior oblique fibers (20); the POL (21), composed of
the superior (capsular) arm (22), inferior (distal)
arm (23), and central (tibial) arm (24); and the
medial capsular ligament (25), composed of the
meniscofemoral ligament (26) and meniscotibial
ligament (27). Also in the region of the MeL complex is a recently described ligamentous structure designated the posterior tibial oblique
ligament (28), as well as the vastus medialis
obliquus (7), the medial epicondyle (6), and the
adductor tubercle (4).

Figure 6

The MeL is also referred to as the superficial
medial collateral ligament, the tibial collateral
ligament, the superficial tibial collateral ligament, the superficial medial ligament, and the
internal lateral ligament. The POL is also referred
to as the oblique portion of the tibial collateral
ligament, the posterior portion of the tibial collateral ligament, the oblique or posterior portion
of the superficial tibial collateral ligament, the
superior oblique fibers of the tibial collateralligament, and the superomedial ligament. The
medial capsular ligament is also referred to as
the deep medial collateral ligament, the deep
medial ligament, the short internal lateral ligament, and the deep tibial collateral ligament.
The MeL (16) is a broad, thick band with a
broad-based origin at the medial femoral epicondyle (Figs. 6, 7). Its origin is approximately 1
cm anterior and distal to the adductor tubercle
(the site of origin of the POL). It courses distally
to insert approximately 8 to 10 cm below the joint
line on the anteromedial aspect of the tibia below
the pes anserinus tendons, where it blends in
with the periosteum of the tibia.
The anterior border of the MeL is sharply delineated, with long parallel fibers, and is often palpable subcutaneously. The more posterior fibers
course obliquely, both superiorly and inferiorly
(Figs. 6, 8). These oblique fibers blend into the

Figure 7
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POL. It is often difficult to differentiate some of
the posterior oblique fibers of the MCL from the
POL. Many authors believe this is because these
are the same structure; however, we agree with
Hughston that they can be delineated, at least in
part, as separa te structures.
The POL is a thickening of the capsular ligament
that courses obliquely and posteriorly from its
femoral origin at the adductor tubercle to both
the posteromedial corner of the tibia and the posterior part of the capsule (Figs. 6,8-11). The distal
attachment of the POL is composed of three
arms: superior, inferior, and central. The superior
arm (22) is continuous with the posterior capsule
and joins with the semimembranosus expansion
to help form the proximal part of the oblique
popliteal ligament (Figs. 8, 9, 14). The poorly
defined inferior arm (23) attaches distally both to
the sheath covering the semimembranosus tendon and to the tibia just distal to the direct insertion ohhe sem imembranosus tendon (Figs. 6, 8,
9, 11). This arm is considered to be functionally
insignificant.

Figure 8

Figure 10 shows the prominent central arm (24)
by itself, with the superior and inferior arms
removed. Notice its origin from the adductor
tubercle, its di rect attachment to the medial
meniscus, and its attachment below the articular
surface (but above the direct limb of the semimembranosus) to the posteromedial tibia.
Figure 11 shows the trailing edge of the central
arm of the POL (24). (The superior arm has been
removed, but the inferior arm is still in place.)
Notice in Figures 6 and 8 the difficulty in delineating the inferior arm of the POL (23) and the
posterior oblique fibers of the MCL (19).

Figure 9

In a recent publication, Strobel proposed a new
ligamentous structure called the posterior tibial ,
oblique ligament (28)(Fig. 8). This is formed by-the posterior inferior fibe rs of the MeL and
winds over the top of the semimembranosus ten- \
don from below. The function of this proposed
ligament has yet to be defined.
Figure 10
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Figure 12 illustrates tha t by transecting the Mel
(16) horizontally, one can see the medial capsu lar
liga ment (25) directly. The medial capsular ligament is actually the middle third of the med ial
ca psule, which lies directly benea th the Mel and
has fiber orien tation sim ilar to that of the MeL. It
reaches from the femur to the tibia and is subdivided into the men iscofemoralliga ment (26) and
the meniscotibia lligament (27) by its attachment
to the medial men iscus.
The true fu nction and strength of the medial capsu lar ligament are con troversial. The anterior
and posterior thirds of the capsule p rovide little
structural stability, but the thick middle third of
the capsule attaches directly to the media l meniscus and provides a secondary restraint to valgus
opening and external rotatory fo rces.
Figure 11

There is a bursal sac between the MCl and the
deep capsular ligament, which allows functional
motion behveen these structures. This bursa may
become inflamed and cause clinical symptoms
that must be d ifferentiated from a media l meniscal tear o r bursitis.
While the MeL and the POL are both important
in stabilizing the medial side of the knee, we
beHeve the long anterior parallel fibers of the
MCL are the prime static stabilizers of the medial side of the knee in resisting valgus stress. The
MCla lso provides a major restraint to excess tibia l rotation (external greater than internal) and
p rov ides a small secondary restra int to anterior
and posterior tibial translation on the femur.
We believe that w hile the POL is not the p rimary
static stabi lizer of the medial side of the knee, it
has an important role in prov iding both static
and dynamic su pport to the med ial and posteromedial aspects of the knee. The POL serves a
unique function (mostly through its central arm)
acting as a bridge connecting the superficia l and
deep structures on the medial side, the anterior
and posterior structures, and the intra-articular

Figure 12
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and extra-articular s tructures. It probably also
serves an i.mportant function w ith regard to
menisca l sta bility, mobi lity, and protection.
The semimembranosus tend on (Figs. 12- 18) has
five a ttach ments, o r limbs, to s tructures about the
posteromedia l as pect of the knee: the firs t limb
(29), the second limb (30), the third (medial) limb
(31), the fourth (d irect) li mb (32), and the fifth
limb (33) . This complex array of attachments
m<lkes it th,~ primary dynamic stabilizer of the
pos te romedia l aspect of the knee.
Fig ure 13

The firs t limb (29) of the semimembranosus tendon (Fig. 14) extends laterally and obliquely
across the posterior capsule to form a thickened
structure called the oblique popliteal ligament
(34), which mus t be differentiated from the POL
(21).

The second limb (30) (Figs. 15-17) attaches to the
posterior capsule (35), the POL (21), and the posterior portion of the media l meniscus (36). This
segmen t dynamically aids in dis placing the media l meniscus posteriorly during flexion and helps
tens ion the POL during knee motion. It also reinforces the pos terior capsule. Figure 15 shows the
expans ions to the posterior capsule. Figure 16
shows expans ions to the medial meniscus, POL,
and posterior ca ps ule; these ex pansions exert tens ion on their insertions during ex tension of the
knee. Figure 17 shows how the same expansions
exert tension on these s tructures in fl exion.

Figure 14

The th ird limb (31) (Figs. 12, 13) passes media lly
along the proxima l portion of the tibia and disappears under the s uperficial portion of the Mel to
insert on the medioproximal aspect of the tibia.
The fourth limb (32) (Figs. 16, 17) attaches directly on to the posterior medial tibial condyle (medial tuberosity) 1 to 2 cm below the joint line.
The fifth limb (33) (Fig. 18) passes dis tally and
blends into the popliteal fa scia and the pos terior
and medial periosteum of the tibia.

Figure 15
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The semimembranosus muscuJotendinous unit
is part of the ischiocrural muscle units originating from the ischial tuberosity. It is considered
the prime stabilizer of the posteromedial corner
of the joint. Slocum et al recommend its use during acute re pairs and late reconstructive proced ures on the medial side of the knee. H ughs ton
rece ntly reported the long-term efficacy of using
this tendon to enhance and augment repairs of
the posteromedial corner of the knee.

Fig ure 16

Fig ure 17

The semimembranosus-tibial collateral ligament
burs.."l (37)(Fig. 13) is a n inverted U-sha ped bursal
sac tha t lies between the s uperficial MeL a nd the
main insertion (third limb) of the semime mbranosus tendon. It then curls over the top of the
te ndon and tracks back down underneath the
tend on between tendon and bone. The sac has an
elliptical supe rficial portion and a d eep triangular portion.
Bu rs itis in th is region must be differe ntiated from
the bursitis in the more distal pes anserinus bursa or in the more proximal posterior semime mbranosus-gastrocnemius bursa. Ray e t al have
reported semimembranosus t~ndinit i s as an
overlooked cause of media l knee pain and have
described a n approp riate workup, as well as conservative and s urgical trea tment for this problem . A medial meniscal tear must be included in
the differentia l d iagnosis.
Whe n performing a total knee arthroplasty, subperiosteal release o f the sem imembranosus
attachments improves visua lization of the p osteromedial come r. This allows for increased anterior tibial excursion and external rotation d uring
tibial positioning, which relie ves tens ion from
the pa tellar tendon at its insertion into the tibial
tubercle. This technique is ex tremely u seful
when trying to gain exposure of the tibial plateau
in the seve rely deformed varus knee a nd in total
knee revis ions.

Figure 18
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