Reumatol Clin. 2012;8(S2):39-45

[

‘5\- 3
ELSEVIER
DOYMA

Reumatologia ciiica

Reumatologia
Clinica =

¥

-t

www.reumatologiaclinica.org 3
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ABSTRACT

The clinical anatomy of several pain syndromes of the knee is herein discussed. These include the iliotibial
tract syndrome, the anserine syndrome, bursitis of the medial collateral ligament, Baker’s cyst, popliteus
tendon tenosynovitis and bursitis of the deep infrapatellar bursa. These syndromes are reviewed in terms
of the structures involved and their role in knee physiology. All of the discussed structures can be iden-
tified in their normal state and more so when they are affected by disease. The wealth of information
gained by cross examination of the medial, lateral, posterior and anterior aspects of the knee brings to
life knowledge acquired at the dissection table, from anatomical drawings and from virtual images.

© 2012 Elsevier Espaiia, S.L. All rights reserved.

Anatomia clinica de la rodilla

RESUMEN

En este articulo se revisa la anatomia clinica de varios sindromes dolorosos de la rodilla. Estos incluyen
el sindrome de la bandeleta iliotibial, el sindrome de la pata de ganso, la bursitis del ligamento colat-
eral medial, el quiste de Baker, la tenosinovitis poplitea y la bursitis infrapatelar profunda. El analisis
anatémico de estos sindromes revela una multiplicidad de estructuras identificables en su estado normal
y mas aidn en las tendinosis o cuando hay un derrame sinovial. El examen cruzado de las estructuras
mediales, laterales, posteriores y anteriores de la rodilla provee aspectos dindimicos que complementan
su estudio por diseccién, laminas anatémicas e imagenes virtuales.

© 2012 Elsevier Espaiia, S.L. Todos los derechos reservados.

General Considerations

the patellar surface of the femur (Fig. 1). The upper tibiofibular joint,
which is not involved in weight bearing, frequently communicates

The knee is the largest synovial joint in the body and one of the
most complex biomechanical systems known.!2 This joint includes
a condyloid joint between the condyles of the femur and the tibia
and a saddle joint between the posterior surface of the patella and
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with the femorotibial joint.?

The main movements of the knee are flexion between 120° and
150° and extension between 5° and 10°.3 With maximal extension
the knee “screws home” as the medial femoral condyle slides back
on the medial meniscus and tibia while the lateral femoral condyle
remains in place, locking the joint. This rotation movement initiates
at 70° extension and becomes maximal in the last 10°.# To unlock
the knee, at the very beginning of flexion the popliteus muscle (P),
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Fig. 1. This simple diagram shows 2 most important attachment sites. One is “for
iliotibial tract”. This site is unnamed in the Terminologia Anatomica but is widely
known by clinicians as lateral tubercle of tibia or Gerdy’s tubercle. The other site is
the tibial tuberosity where the patellar tendon attaches.

From Passmore R, Robson JS. A companion to medical studies, vol. 1, 2nd ed. Oxford:

Wiley/Blackwell; 1976, p 24.7.

taking hold on the tibia, pulls back from the lateral femoral condyle
and causes a reciprocal forward movement of the medial femoral
condyle on the medial meniscus and tibia (Fig. 2), reversing the
locking of the joint.* External and internal rotations of the tibia rel-
ative the femur are best shown with the subject sitting and the knee
flexed 90°. External rotation is 30-40° and internal rotation is about
10°, the difference being explained by the twisting of the cruciate
ligaments during internal rotation (Fig. 3).6 The efficacy of tests for
the integrity of specific knee components has been reviewed.’

The knee joint is the most frequent source of musculoskeletal
pain. Within the joint, there are structures that whenirritated cause
localized pain and others which are hard to pin point.8-10 Table 1
lists conditions that cause knee pain according to its location. The
six prototypical cases that follow will serve to review the clinical
anatomy of the knee region.

Patient 1. Iliotibial tract syndrome.

“A 30 year old woman recently undertook running and is seen
because of a lateral left knee pain that appears about 10 minutes
into her running”.

Ligamentum
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collateral fat pad
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) tendon
Posterior Lateral
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Fig. 2. Sketch of a transverse section of the knee. The medial meniscus is like a Cand
the lateral meniscus almost like an o. The fibular collateral ligament is extracapsular.
The tibial or medial collateral ligament is capsular. The cruciate ligaments and the
initial portion of popliteus tendon are intracapsular but extrasynovial.

From Passmore R, Robson JS. A companion to medical studies, vol. 1, 2nd ed. Oxford:

Wiley/Blackwell; 1976, p 24.12.
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Fig. 3. Internal rotation of the tibia is limited by the twisting of the cruciate liga-
ments.
From Passmore R, Robson JS. A companion to medical studies, vol. 1, 2nd ed. Oxford:

Wiley/Blackwell; 1976, p 24.12.

Lateral knee pain that appears upon running may have sev-
eral causes of which the most common is the iliotibial tract (ITT)
syndrome.!! Pain in the ITT is maximal at 30° flexion and ten-
derness, usually with a burning quality, can be elicited by digital
pressure on the lateral femoral epicondyle during flexion and
extension movements of the knee.!2 The cause of this syndrome is
repetitive pressure of the ITT against the lateral femoral epicondyle.
At this site swelling of the underlying soft tissues, rather than a dis-
tended bursa, can be shown by post-exercise ultrasound (US) and
magnetic resonance imaging (MRI) studies.!3

Table 1
Causes of knee pain according to location.

Anterior
o Prepatellar or pretendinous bursitis
e Quadriceps tendon tendinitis
o Articularis genu muscle disorders?
o Chondromalacia patella
« Patellofemoral osteoarthritis
o Plica medio patellaris
 Tight lateral retinaculum
 Patellar tendon tendinitis
o Osgood-Schlatter disease
o Infrapatellar bursitis
o Hoffa’s body inflammation

Lateral
o [liotibial tract syndrome
o Bicipital tendon tendinitis
o Lateral meniscus tears and cysts
« Popliteus tendon bursitis (posterolateral)

Medial
o Anserine syndrome
o Medial meniscus tears
o Medial plica syndrome
o Medial (tibial) collateral ligament bursitis (“no-name, no-fame bursa”)
« Semimembranosus bursitis

Posterior
o Lymphadenopathy
o Thrombophlebitis
o Popliteal arterial aneurysms
e Mucoid degeneration of popliteal artery wall
o Baker cysts
o Ganglia
e Sarcomas
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Relevant Anatomy Amenable to Self- and Cross-recognition

The ITT is a lateral thickening of the deep investing fascia of the
thigh, otherwise known as fascia lata. Proximally, the ITT attaches
to the iliac crest. Once at the greater trochanter two muscles insert
in the ITT, tensor fascia lata (TFL) anteriorly and most fibers of glu-
teus maximus (GM) posteriorly. The ITT descends along the thigh
in parallel with the femoral shaft. Distally, the ITT inserts in the
lateral tubercle of the tibia also known as Gerdy’s tubercle. This
tubercle is a large, readily palpable, often visible landmark which
varies markedly in size and shape among people that can be found
about 3 cm lateral to the tibial tuberosity. The ITT itself can be seen
as a vertical band that becomes distinct and prominent when the
knee goes into extension and seems to fade in flexion, its course
being roughly in parallel with biceps femoris (BF) tendon. The ITT
appears to move forward in knee extension, covering the femoral
epicondyle, and backward in flexion. This back-and-forth motion
is apparent rather than real and is the result of selective fiber ten-
sion according to position, its posterior fibers tensing in flexion and
its anterior fibers tensing extension, giving the illusion of motion.
At any rate, true motion would have been prevented by strong con-
nective tissue strands that anchor the ITT to the femoral epicondyle
and the bone surface just proximal to it.12 Thus, the underlying tis-
sue injury caused by running does not result from friction but from
arepetitive, constantly changing pressure gradient onto the lateral
condyle epicondyle.

Patient 2. Anserine syndrome.

“An obese 50 year old woman complains of medial right knee
pain”

Patient 3. No name-no fame bursitis.

“A 50 year old man undertook running after many years of
sedentary life (he is a hematologist). After exercising for two
weeks he has developed medial knee pain. On PE there isa 2 cm
tender, fluctuant area medial to the upper tibia best shown in
semiflexion”.

Relevant Anatomy Amenable to Self- and Cross-recognition

Medial knee pain can be caused by several conditions, the most
frequent being the anserine syndrome.'415 This designation shies
away from implying a pathogenetic role of the bursa present in
the region. Patients complain of knee pain that characteristically
increases when ascending and descending stairs and while lying in
bed with the knees in apposition. There is no pain in flexion and
extension of the knee. The tenderness, that is diffuse, is located
a few cm distal to the medial joint line. Predisposing factors for
the anserine syndrome include osteoarthritis of the knee, valgus
angulation and obesity. A proposed association with diabetes was
not confirmed.!6

Pes anserinus. In Latin and old Spanish “anser” means goose.
Indeed, when the 3 tendons that make up the “pes” (foot) anseri-
nus are cut, the insertion is said to resemble the footmark of a goose.
This has not been confirmed in recent studies of the medial aspect of
the knee.!” Pes anserinus is not an officially recognized designation
in the Terminologia Anatomica; however, it is a widely used name
for a very common condition. When a knee in extension is looked at
from the front, particularly in women and especially in those who
have genu valgum and are overweight, a broad convexity is seen
that overlies the inner aspect of the joint. Have the subject flex the
knee, even a few degrees, and the convexity disappears. What has
happened? The muscles and tendons that make up pes anserinus,
which stack up medial to the knee in extension, move back, along
with the subcutaneous fat that overlies them, as the knee is flexed.
This phenomenon emphasizes once again the differences between

the anatomy that is learnt from pictures and the dynamic anatomy
that lies every day before our eyes. The pes anserinus muscles are,
from medial to lateral (or from surface down), sartorius (S), gracilis
(Gra)and semitendinosus (ST). Their origins are far from each other:
the anterosuperior iliac spine and a notch below it for S, the body
and inferior ramus of pubis for Gra, and the superomedial part of the
ischion for ST. A bursa between the pes and the tibia and adjacent
medial collateral ligament, the anserine or sartorial bursa, enjoys
an unwarranted fame as it only rarely displays pathology. Indeed,
in the anserine syndrome which is widely known as “anserine bur-
sitis”, US studies have failed to show bursits or clear-cut tendon
pathology.!® Although it has been suggested that the pain results
from medial collateral ligament stretching in people with a knee
valgus deformity, it is fair to say that the pathogenesis of anser-
ine syndrome remains unknown.!® Another interesting negative
finding regarding these structures is that the complex pes anseri-
nus/sartorial bursais not involved in spondyloarthritis. This may be
due to a lack of axial load which prevents sesamoid and periosteal
fibrocartilague differentiation and thus excludes its participation
in enthesitis.!?

Anserine syndrome is usually improved, at least in the short
term, by a steroid infiltration. The technique of injection we use
(no priority claim here) is described because it is a good technique
and, as thereal reason, to reinvigorate the attendants’ interest in the
seminar. The site for needle entry is determined, with the patient’s
knee in semi-flexion, by following the sharp ST tendon to the tibia.
A mark is made at this site and the knee is extended. Then, with
a syringe that contains a mixture of local anesthetic and a depo-
steroid, a fan-like infiltration is made using a 21-gauge needle along
the slightly diverging course of the tendons.20-21

No name-no fame bursitis is a rare bird. Bursitis affecting this
bursa, that is placed between the medial collateral ligament and the
upper medial tibia, can be diagnosed when a distended and tender
sac can be felt between the skin and bone in knee flexion, as the
bursa is exposed, and not in extension when the medial collateral
ligament moves forward and covers the bursa.22 No description of
this injection will be made beyond saying that is well in the reach
of an insulin needle.

Patient 4. Baker cyst.

“A 50 year old woman with knee OA has popliteal pain and
describes perimalleolar swelling by the end of the day”

Relevant Anatomy Amenable to Self- and Cross-recognition

In a patient with swelling of the distal leg plus past or present
knee pathology a Baker cyst must be placed highly in the differ-
ential diagnosis list. This case lends itself to discuss the anatomy
of the popliteal fossa, the location and characteristics of the
gastrocnemius—semimembranosus (GN-SM) bursa, the acquired
communication between this bursa and the joint, the differences
between a normal communicating bursa and a Baker cyst and the
pathophysiologic bases for the treatment of this cyst (Fig. 4).

Because in the evaluation of a patient with a possible Baker cyst
the presence of a knee effusion is such an important finding it is
pertinent to review how knee effusions are identified. All diarthro-
dial joints, among them the knee, normally contain a small amount
of synovial fluid (SF). These small volumes cannot be identified by
clinical maneuvers but their aspiration is possible by using a large
bore needle and pulling hard and long from the syringe’s embolus.
Is the aspiration of these trace amounts of any practical impor-
tance? Yes, mainly for crystal identification in intercritical gout and
the diagnosis of calcium dehydrate deposition disease in asymp-
tomatic individuals with chondrocalcinosis, as crystals are almost
regularly identified in these settings.23-24 Small effusions of around
5ml are best identified by the pop-up sign. In this maneuver the
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Fig. 4. A simple drawing of the popliteal fossa. Baker cysts occur by distention of
a communicating gastrocnemius-semimembranosus bursa. This bursa is placed in
the junction of the middle third and the lateral 2/3 of the popliteal fossa.

From Passmore R, Robson JS. A companion to medical studies, vol. 1, 2nd ed. Oxford:

Wiley/Blackwell; 1976, p 24.34.

medial parapatellar recess is gently squeezed up toward the supra-
patellar bursa. Then, a gentle pressure is applied on the pouch with
the hand flat. In patients with a small effusion the medial para-
patellar recess is seen to pop up. Larger effusions, such as 10 ml
or larger, are best palpated bimanually. The non-dominant hand
is applied flat on the suprapatellar bursa while the thumb and
index of the dominant hand are placed on the medial and lat-
eral parapatellar recesses. Reciprocal, gentle pressures cause the
fluid to enter the bursa or fill the recesses. Large effusions are seen
as a bulge proximal to the patella (the suprapatellar bursa) and
medial and lateral to the patella (the medial and lateral recesses).
Doppman?° has shown in large effusions that by extending the knee
the fluid collected in the back of the joint is shifted forward dis-
tending the suprapatellar bursa and lifting the patella. Conversely,
in knee flexion, the pressure exerted on the effusion by the quadri-
ceps and the patella pushes the fluid back, peels the capsule from
the femora condyles and fills connecting G-SM bursae. Based on US,
the detection of fluid in the suprapatellar bursa is improved by an
isometric quadriceps contraction.26 This counterintuitive finding
may be explained by the contraction of articularis genus muscle,2”
a small, multiple-layered muscle that inserts in the femur and the
proximal and/or the posterior walls of the suprapatellar bursa and
shares innervation with quadriceps. Thus, the simultaneous con-
traction of quadriceps and articularis genus could act like a suction
pump bringing back synovial fluid into the suprapatellar bursa.
More difficult to explain, although unquestionable for the volume
of the effusions studied, were the findings of an ultrasound study in
which fluid in the suprapatellar bursa was best seen at 30° flexion.28

The popliteal fossa. The popliteal fossa (Fig. 4) has a rhombus
shape that is more clearly figured out in anatomical plates than
“in vivo”. With the volunteer lying on the examining table, face
down, the popliteal fossa, rather than showing a depression, usu-
ally bulges out. This is caused by subcutaneous fat which varies in
amount according to the person’s make up and weight and should
not be mistaken for a Baker cyst. Of the 4 sides of the rhombus the
upper 2 are, medially, the ST tendon that lies on SM (this muscle
remains fleshy almost to its insertion which makes it undetectable
on palpation), and laterally, BF. Going up the thigh, particularly in
strong people, SM appears to coalesce with BF without a dividing
line. The distal 2 sides of the rhombus are, medially, the medial
head of G and laterally, the lateral head of G. It should be recalled
that the medial head of G has its origin above the medial femoral

condyle and its lateral head, in the upper part of the lateral femoral
condyle and adjacent supracondylar line. Plantaris (Pla) muscle
shares insertion with the lateral head of G. Contained in the rhom-
bus, from deep to superficial and from medial to lateral lie the
popliteal artery, the popliteal vein and the tibial nerve. The area
that concerns us at this time, however, is the contact area between
SM in his way to the posterior upper tibia and the medial head of
G in his way to its supracondylar origin. At this site, flexion move-
ments of the knee separate these muscles and extension brings
them together.2? In addition, at the beginning of flexion and at the
end of extension an area of friction is created. A bursa at this site
promotes gliding and allows harmless motion. This is the G-SM
bursa, the anatomical substrate of the Baker cyst. Medial head of
G and SM are placed behind the medial femoral condyle and so
is this bursa. Lindgren, Willen and Rauschning,3%31 in a series of
landmark anatomical studies determined the timing, the frequency
and the nature of this acquired communication. The communica-
tion is absent in the first decade of life but reaches 10% in the 2nd
decade, 20% in the 3rd decade 30% in the 4th decade, 40% in the
5th decade, reaching a top frequency of 50%-60% thereafter. Thus,
once a communication is established, a knee effusion of any nature
will fill the bursa which if large enough will result in a Baker cyst.
Although the sequence of events leading to the acquired commu-
nication are still unknown, based on findings in the contralateral
knee in unilateral cases, the posterior capsule becomes paper thin
at the bursal site. The gap is an 18(4-24) mm wide transverse slit
that separates the capsule from G.3! We have wondered whether
this capsular wear results from the posterior displacement of the
medial femoral condyle every time the knee is locked in extension.

There is quite a difference between a communicating bursa and
a Baker cyst. When fluid enters a communicating bursa the filling
occurs in flexion when the capsular gap opens and G and SM sep-
arate. As the knee is extended G and SM come together and the
bursa, placed in between, empties its content into the knee and
the capsular gap closes. Thus, normal communicating G-SM bur-
sae should not be detectable in US studies performed in full knee
extension. In a Baker cyst, a larger volume of distention causes part
of the bursa to lie superficial to the muscles and in extension this
portion of the sac, unable to empty, becomes compressed by the
unyielding popliteal fascia. This makes popliteal cysts become soft
and even undetectable in flexion and hard in extension.?? This find-
ing on examination is known as the Foucher sign of the Baker cyst.
Solid and true cystic lesions of the popliteal fossa do not soften in
flexion, i.e., have a negative Foucher sign. The usefulness of this
sign was evidenced by a recent referral to one of the authors. A
50-year-old male with B-cell lymphoma in remission was sent by
his oncologist for evaluation of a popliteal mass with a presumed
diagnosis of a Baker cyst. He was a strongly built, healthy looking
male with a tennis ball size mass in the right popliteal fossa. There
was no knee effusion. The mass was firm and its consistency was
unchanged by knee flexion. Given his background and the nega-
tive Foucher sign he was sent back to his oncologist with a likely
diagnosis of recurrent lymphoma in the superficial popliteal nodes,
which was proven by a PET scan.

Popliteal vein compression causes swelling, pain, and rarely,
venous thromboembolism. Swelling of the leg in Baker cysts may
result from venous compression, synovial fluid leakage or cyst rup-
ture. The role of lymphatic ectasia in the leg edema caused by
an unruptured popliteal cyst remains to be determined.32 Baker
cysts may compress the tibial nerve and cause gastrocnemius
muscle atrophy, paresthesias, and pain. Very unusually, isolated
arterial compression may result in intermittent claudication.33 A
rare complication of a Baker cyst is an acute or chronic com-
partment syndrome.3¢ Baker cysts are best shown in US studies
which are additionally useful to rule out concurrent or maskerading
phlebitis.?>
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In children, since the capsular opening that allows the filling of
the bursa has not yet formed, popliteal cysts have long been held to
be the result of direct trauma that causes irritation of the bursa and
a loculated effusion. While this concept is true in a normal school
populationitis not true in patients with inflammatory arthritis such
as rheumatoid arthritis. In contrast to what should be expected, the
rate of bursal communication in these children is 50% or more. This
finding, initially shown by Szer in 1992 was confirmed in a recent
series.3637 It could be concluded that in RA the damage inflicted
by inflammation adds to the normal wear of the capsule, causes an
early communication and sets the conditions to develop a pediatric
communicating Baker cyst.

Patient 5. Popliteal tenosynovitis.

“A 61 year-old woman consulted with right posterior upper leg
pain. Pain was absent while lying in bed, appeared upon raising
and went away after taking a few steps. On examination there
was a small knee joint effusion and tenderness at the postero-
lateral joint line as well as posteriorly on the upper tibia. An MRI
showed a small joint effusion and fluid in the synovial sheath of
popliteus tendon. Symptoms went away 24 hours after a steroid
injection in the joint cavity”.

Relevant Anatomy Amenable to Self- and Cross-recognition

Although we have no direct proof that the pain originated in the
popliteus sheath in this patient, there are three lines of evidence
pointing to this diagnosis. First, pain occurred concurrent with the
posterior sliding of the medial femoral condyle upon full exten-
sion which is the position in which popliteus muscle, which spans
the lateral femoral condyle and the upper posterior tibia, would be
maximally stretched. Secondly, there was tenderness at the both
the origin and the insertion of popliteus. Third, an MRI showed
fluid accumulation at the popliteus synovial investment.

Popliteus has an intraarticular, tendinous origin in the lateral
femoral condyle below the attachment of the fibular collateral

Soleal
line

Fig. 5. Popliteus muscle. Two insertions are shown, in the lateral femoral condyle
below the epicondyle and in the back of the lateral meniscus. Its insertion is in the
posterior surface of tibia above soleal line.

From Passmore R, Robson JS. A companion to medical studies, vol. 1, 2nd ed. Oxford:

Wiley/Blackwell; 1976, p 24.14.

Fig. 6. Swelling of the deep infrapatellar bursa. The patient’s foot is to the right. The
slight depression proximal to the bursal swelling corresponds to the patella and the
slight swelling proximal to the patella is caused by fluid in the suprapatellar bursa
or recess.

ligament (Fig. 5). Additional attachments include the posterior horn
of the lateral meniscus and the fibula. The tendon is invested for
some distance by knee synovium (the popliteus bursa) as a superior
and an inferior recess or as a complete investment by coalescence
between the two leaving the tendon free in the lumen.!3839 The
popliteus tendon has a downward and medial course, and emerges
in the popliteal fossa from under the arquate ligament where it
takes an additional fleshy insertion. Now muscle, it takes a broad
fleshy insertion in the back of the tibia above the soleus.
Case 6. Infrapatelar entheseal organ inflammation.

“A 14 year-old boy with spondyloarthritis diagnosed at age 12
is seen because of pain and swelling in both knees”

Relevant Anatomy Amenable to Self- and Cross-recognition

Deep infrapatellar bursa. This bursa, which is wedged between
the patellar tendon and the tibia exhibits homology with the
retrocalcaneal bursa.?® Although less well-defined than in the
retrocalcaneal bursa, there is sesamoid fibrocartilage in the back of
the patellar tendon, periosteal fibrocartilage in front of the tibia, and
an apron or wedge of synovium-covered fat that hangs from Hoffa’s
infrapatellar fat pad on the top. The deep infrapatellar bursa, the
adjacent patellar tendon enthesis, the fat pad and the subperiosteal
bone are all components of the infrapatellar enthesis organ.!® In our

Fig. 7. The distended infrapatellar bursa is seen between the upper tibia and the
patellar tendon that appears black. The bursal fluid is intense white. A hanging
portion of the fat pad is seen in black on the top.
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patient there was a marked swelling of the knee predominantly in
the infrapatellar region where bulging was seen (Figs. 6 and 7). An
MRI study revealed fluid not only in the infrapatellar bursa but also
in the synovial cavity of the knee and the soft tissues anterior to the
patella.

Practical Review of the Knee and Related Anatomical
Structures

Anterior Aspect

e Patellar tendon

¢ Projection of the suprapatellar bursa

e Lateral and medial parapatellar recesses

e Lateral border of the femoral condyles

e Tibial plateaus

e Patellar tendon

¢ Hoffa’s fat pad, changes in the insertional angle with knee flexion

¢ Hoffa’s fat body apron or wedge that tops the deep infrapatellar
bursa

e Tibial tuberosity

e Lateral tibial tubercle (Gerdy)

Medial Aspect

e Sartorius

e Gracilis

¢ Semitendinosus

e Pes anserinus

¢ Anserine bursae

e Medial collateral ligament

¢ No name, no fame bursa

e Medial meniscus and its relationships with the medial collateral
ligament

e Medial plica

¢ Insertions of semimembranosus

Lateral Aspect

e Lateral femoral epicondyle
e Iliotibial tract
¢ Biceps femoris
e Lateral collateral ligament

Posterior Aspect

¢ Popliteal fossa

¢ Subcutaneous fat

e Semitendinosus and semimembranosus

¢ Biceps femoris

¢ Medial gastrocnemius

e Lateral gastrocnemius

e Plantaris

e Foucher sign of the Baker cyst

e Popliteus muscle origin and insertion

e Condylar attachment of the lateral collateral ligament as a marker
of popliteus tendon insertion

¢ Role of popliteus muscle in knee unlocking

Conflict of Interest
The authors have no conflict of interest to declare.

References

1. Fullerton A. The surgical anatomy of the knee joint. Br ] Surg. 1916;4:191-200.

13.

14.

15.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

. Dye SF. Functional morphologic features of the human knee: an evolutionary

perspective. Clin Orthop Relat Res. 2003;410:19-24.

. Puffer RC, Spinner R], Murthy NS, Amrami KK. CT and MR arthrograms demon-

strate a consistent communication between the tibiofemoral and superior
tibiofibular joints. Clin Anat. 2012, http://dx.doi.org/10.1002/ca.22087.

. Barnett CH. Locking at the knee joint. ] Anat. 1953;87:91-5.
. Basmajian JV, Lovejoy Jr JF. Functions of the popliteus muscle in man.

A multifactorial electromyographic study. J Bone Joint Surg Am. 1971;53:
557-62.

. Schuenke M, Schulte E, Schumacher U. Lower limb. In: Ross LM, Lamperti

ED, editors. Thieme. Atlas of anatomy. Stuttgart-New York: Thieme; 2006.
p. 399.

. Malanga GA, Andrus S, Nadler SF, McLean J. Physical examination of the knee: a

review of the original test description and scientific validity of common ortho-
pedic tests. Arch Phys Med Rehabil. 2003;84:592-603.

. Dye SF. The pathophysiology of patellofemoral pain: a tissue homeostasis per-

spective. Clin Orthop Relat Res. 2005;436:100-10.

. Dye SF, Vaupel GL, Dye CC. Conscious neurosensory mapping of the internal

structures of the human knee without intraarticular anesthesia. Am ] Sports
Med. 1998;26:773-7.

. Bellary SS, Lynch G, Housman B, Esmaeili E, Gielecki ], Tubbs RS, et al. Medial

plica syndrome: a review of the literature. Clin Anat. 2012;25:423-8.

. Falvey EC, Clark RA, Franklyn-Miller A, Bryant AL, Briggs CP, McCrory PR. Iliotibial

band syndrome: an examination of the evidence behind a number of treatment
options. Scand ] Med Sci Sports. 2010;20:580-7.

. Fairclough J, Hayashi K, Toumi H, Lyons K, Bydder G, Phillips N, et al. The

functional anatomy of the iliotibial band during flexion and extension of
the knee: implications forunderstanding iliotibial band syndrome. ] Anat.
2006;208:309-16.

Muhle C, Ahn M, Yeh L, Bergman GA, Boutin RD, Schweitzer M, et al. Iliotibial
band friction syndrome: MR imaging findings in 16 patients and MR arthro-
graphic study of six cadaveric knees. Radiology. 1999;212:103-10.

Brookler MI, Mongan ES. Anserina bursitis. A treatable cause of knee pain in
patients with degenerative arthritis. Calif Med. 1973;119:8-10.

Helfenstein Jr M, Kuromoto ]. Anserine syndrome. Rev Bras Reumatol.
2010;50:313-27.

. Alvarez-Nemegyei J. Risk factors for pes anserinus tendinitis/bursitis syndrome:

a case control study. J Clin Rheumatol. 2007;13:63-5.

. LaPrade RF, Engebretsen AH, Ly TV, Johansen S, Wentorf FA, Engebretsen L.

The anatomy of the medial part of the knee. ] Bone Joint Surg Am. 2007;89:
2000-10.

. Uson ], Aguado P, Bernad M, Mayordomo L, Naredo E, Balsa A, et al. Pes

anserinus tendino-bursitis: what are we talking about? Scand ] Rheumatol.
2000;29:184-6.

. Benjamin M, Moriggl B, Brenner E, Emery P, McGonagle D, Redman S. The “enthe-

sis organ” concept: why enthesopathies may not present as focal insertional
disorders. Arthritis Rheum. 2004;50:3306-13.

Canoso JJ, Naredo E. Aspiration and injection of joints and periarticular tissues
and intralesional therapy. In: Hochberg MC, Silman AJ, Smolen ]S, Weinblatt
ME, Weisman MH, editors. Rheumatology. 5th ed. Philadelphia: Mosby Elsevier;
2011. p. 617-28.

Canoso JJ. Techniques of joint and soft tissue injections. In: Klippel JH, Stone JH,
Crofford LJ, White PH, editors. Primer on the rheumatic diseases. 13th ed. New
York: Springer Science; 2008. p. 628-33.

Stuttle FL. The no-name and no-fame bursa. Clin Orthop. 1959;15:197-9.
Pascual E, Doherty M. Aspiration of normal or asymptomatic pathological joints
for diagnosis and research: indications, technique and success rate. Ann Rheum
Dis. 2009;68:3-7.

Martinez Sanchis A, Pascual E. Intracellular and extracellular CPPD crystals are
aregular feature in synovial fluid from uninflamed joints of patients with CPPD
related arthropathy. Ann Rheum Dis. 2005;64:1769-72.

Doppman JL. Baker’s cyst and the normal gastrocnemius-semimembranosus
bursa. Am ] Roentgenol Radium Ther Nucl Med. 1965;94:646-52.

Ike RW, Somers EC, Arnold EL, Arnold WJ. Ultrasound of the knee during
voluntary quadriceps contraction: a technique for detecting otherwise occult
effusions. Arthritis Care Res. 2010;62:725-9.

Woodley SJ, Latimer CP, Meikle GR, Stringer MD. Articularis genus: an anatomic
and MRI study in cadavers. ] Bone Joint Surg Am. 2012;94:59-67.

Mandl P, Brossard M, Aegerter P, Backhaus M, Bruyn GA, Chary-Valckenaere I,
etal. Ultrasound evaluation of fluid in knee recesses at varying degrees of flexion.
Arthritis Care Res. 2012;64:773-9.

Canoso JJ, Goldsmith MR, Gerzof SG, Wohlgwthan JR. Foucher’s sign of the
Baker’s cyst. Ann Rheum Dis. 1987;46:228-32.

Lindgren PG, Willen R. Gastrocnemius semimembranosus bursa and its rela-
tion to the knee joint. I. Anatomy and histology. Acta Radiol (Diagn).
1977;18:497-512.

Rauschning W. Anatomy and function of the communication between knee joint
and popliteal bursae. Ann Rheum Dis. 1980;39:354-8.

Kormano M, Mdkeld P. Lymphatics filled at knee arthrography. Acta Radiol Diagn
(Stockh). 1978;19:853-8.

Sanchez JE, Conkling N, Labropoulos N. Compression syndromes of the
popliteal neurovascular bundle due to Baker cyst. ] Vasc Surg. 2011;54:
1821-9.

Scott WN, Jacobs B, Lockshin MD. Posterior compartment syndrome result-
ing from a dissecting popliteal cyst. Case report. Clin Orthop Relat Res.
1977;122:189-92.


dx.doi.org/10.1002/ca.22087

35.

36.

37.

M.A. Saavedra et al. / Reumatol Clin. 2012;8(52):39-45 45

Ward EE, Jacobson JA, Fessell DP, Hayes CW, van Holsbeeck M. Sonographic
detection of Baker’s cysts: comparison with MR imaging. Am ] Roentgenol.
2001;176:373-80.

Szer IS, Klein-Gitelman M, DeNardo BA, McCauley RG. Ultrasonography in the
study of prevalence and clinical evolution of popliteal cysts in children with
knee effusions. ] Rheumatol. 1992;19:458-62.

Neubauer H, Morbach H, Schwarz T, Wirth C. Popliteal cysts in paediatric
patients: clinical characteristics and imaging features on ultrasound and MRI.
Arthritis. 2011, http://dx.doi.org/10.1155/2011/751593. Article ID 751593.

38.

39.

40.

Russell E, Hamm R, LePage JR, Schoenbaum SW, Satin R. Some normal variations
of knee arthrograms and their anatomical significance. ] Bone Joint Surg Am.
1978;60:66-74.

Pavlov H, Goldman AB. The popliteus bursa: an indicator of subtle pathology.
Am ] Roentgenol. 1980;134:313-21.

Canoso J]. The premiere enthesis. ] Rheumatol. 1998;25:1254-6.


dx.doi.org/10.1155/2011/751593

	Clinical Anatomy of the Knee
	General Considerations
	Relevant Anatomy Amenable to Self- and Cross-recognition
	Relevant Anatomy Amenable to Self- and Cross-recognition
	Relevant Anatomy Amenable to Self- and Cross-recognition
	Relevant Anatomy Amenable to Self- and Cross-recognition
	Relevant Anatomy Amenable to Self- and Cross-recognition
	Practical Review of the Knee and Related Anatomical Structures
	Anterior Aspect
	Medial Aspect
	Lateral Aspect
	Posterior Aspect

	Conflict of Interest
	References


