ACTA VET. BRNO, 1995, 64: 79-82

SESAMOID BONES OF THE KNEE JOINT OF THE PUMA CONCOLOR

C. CERVENY and V. PARAL

Department of Anatomy, Histology and Embryology, Faculty of Veterinary Medicine, University of Veterinary
and Pharmaceutical Sciences, 612 42 Brno

Received September 22, 1994
Accepted March 30, 1995

Abstract

Cerveny C.,V.Paral: Sesamoid Bones of the Knee Joint of the Puma concolor. Acta vet.
~ Brno 1995, 64:79-82.

The sesamoid bones of the knee joint were studied in three cadavers of adult pumas (Puma
concolor), i.e. one female and two males, with regard to the already known and described situation
in the domestic cat, in terms of its occurrence, formation and topographical-anatomical relation to
the bones of the knee joint. The cadavers were obtained from zoos as a contribution to our
anatomical collections. Following X-ray examinations, the patella, ossa sesamoidea m. gastrocnemii
and os sesamoideum m. poplitei were studied after anatomical dissection using classical
osteological methods and differential staining of the bone tissue with alizarin. The heart-shaped
patella of the puma is relatively wider, shorter and more flattened than that of the cat. Its os
sesamoideum m. gastrocnemii laterale is larger than the medial, as is the cat’s. The shape of the os
sesamoideum m. poplitei resembles a smaller patella and is embedded in the tendomuscular
transition of the respective muscle.

Oval shadows were observed in the cranial part of the femorotibial articular slit on radiographs
in lateromedial projections. Based on this finding and applying the described methods and techniques,
in all the examined cases we proved an osseous formation - os menisci medialis - a heterotopic bone
showing lamellar osteons after routine histological examinations with HE staining. Our findings
can be employed in comparative anatomy and in clinical practice, particularly when assessing
radiographs of the knee region of the Puma concolor.

Puma concolor, knee joint, ossa sesamoidea

The knee joint is a very important junction of the stylopodium and zeugopodium in
mammals. Strong and long muscles pass over this joint, and many supportive sesamoid bones
have developed. In mammals it is regularly the patella, and in some also the ossa sesamoidea
m. gastrocnemii and os sesamoideum m. poplitei.

Habermehl(1960) and Pre us s (1970) suggested that these sesamoid bones
around the joints or cartilaginous formations, such as corpora sesamoidea, have developed
due to the increased pressure of tendons on the surface of the articular capsule during
muscular activity. Rom merand Parsons (1983) range these osseous formations
among heterotopic bones. Ellenbergerand Baum (1891), Pearson and
Davin(1921),BaumandZietschmann(1936),Kolda(1942),Barone (1960),
Nickel-Schummer-Seiferle (1977) and others all reported that these bones
occur regularly in domestic carnivores as given above. In the domestic cat they were described
byReighardtandJennings(1930),Proseé (1984),McCarthy-Wood(1987)
and K 6 ni g (1992). No literature data were found about sesamoid bones in the region
of the knee joint in other felids. Re tterer (1918) studied the dorsal sesamoid bones of
the digits in the lion and cat, and M o ri t z (1960) the suprapatellar and parapatellar
cartilages of the knee joint in the cat. Pfitzner (1892), Stie d a (1902) and
K o01d a(1936) described the irregular occurrence of sesamoid bones in addition to the
patella in the human knee.

On radiographs of the knee joint of the Puma concolor we found, besides the heterotopic
parts of the skeleton bound to the articular capsule, a small oval shadow in the clearing of
the femorotibial slit of the joint. Similar formations were described in the menisci of the knee
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joint in mammals, i.e. by Naglieri(1932) in the nutria and by Pe d e rs e n (1949) in the
mouse and rat. ,

Since information on this problem is scarce, we decided to complete the hitherto known
data on sesamoid bones of the knee joint in domestic carnivores with data on the puma (Puma
concolor) and to study and describe the X-ray findings in their femorotibial slit.

Materials and Methods

“

We studied the knee joints of cadavers of three adult pumas (Puma concolor) aged 12 - 17 years (2 males and
one female). Radiographs of the knee joints were taken in the lateromedial projection and were then dissected to
assess the localization of the sesamoid bones and their topographical relation to the other knee structures. We then
used the classical osteological method of biological maceration followed by defatting and bleaching. Finally, the
bones were examined anatomically. The joint menisci were processed using the clearing technique by Ho o d and
N e il(1948). The current histological method with hematoxylin and eosin (HE) staining was used to identify the
RTG-contrast tissue in the menisci.

Results

All sesamoid bones of the knee joint of the puma (Puma concolor) are situated in
topographic relations in approximately the same way as in the cat.

The shape of the patella is a craniocaudal flattened pyramid with a wider proximal base
and distal rounded apex. The facies cranialis is heart-shaped, markedly convex at the base.
The facies articularis is saddle-shaped, oval and does not reach the apex. The patella is
situated on the trochlea of the femur in such a way that its long axis is virtually vertical. On
the radiographs the shadow of the apex and the caudal part of the base of the patella are the
least evident. Intensive opacity was observed on the facies articularis and on the tuberosities
of the facies cranialis. The average length, width and depth of the bone is 29 mm, 22 mm
and 14 mm, respectively.

The os sesamoideum musculi gastrocnemii laterale - fabella lateralis - is larger than the
medial, it is shaped like a sealing-stick with a round base and proximally directed handle forked
at the end. The joint facies is attached to the proximal facies of the lateral condyle of the
femur in such a way that the direction of the long axis of this bone is dorsocaudal, virtually
parallel with the long axis of the femur. The most marked radiographic shadow can be seen
near the facies articularis and in the dorsocranial part of the projection - the handle. The
average length, width and depth of the bone is 19 mm, 10 mm and 12 mm, respectively.

The shape of the os sesamoideum m. gastrocnemii mediale - fabella medialis - is
a craniocaudally elongated ellipsoid, about half the size of the lateral fabella. The joint facies
adheres to the proximal facies of the medial femur condyle in such a way that its long axis
is directed craniodorsally, that is normal to the long axis of the femur. In the radiographs its
shadow is partly covered by the shadow of the lateral fabella. A deeper opacity forms the
outline of the bone picture. The average length, width and depth is 10 mm, 10 mm and 16
mm, respectively.

The shape and arrangement of the os sesamoideum m. poplitei - cyamella - resembles the
patella, only it is smaller. The ossicle is placed in the tendon of m. popliteus in the place where
it passes into the muscle belly. The joint facies abuts to the caudolateral section of the lateral
condyle of the tibia in such a way that its sharper apex is directed distally and the long axis
runs in the direction of the axis of the tibia and fibula. When the knee bends, the wider base
of the ossicle leans against the caudolateral margin of the meniscus. In the radiograph its
picture is immediately above the margin of the joint facies of the lateral condyle of the tibia.
The average length, width and depth of the ossicle is 13 mm, 12 mm and 7 mm,
respectively.

The os menisci medialis - lunula - is a minute ovoid bony formation in the cranial part of
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the medial meniscus and is completely submerged in its fibrocartilage. On the cleared
preparations of the menisci the bone is distinctly demarcated, subtly stained with alizarin.
On the radiographs it can be seen as an oval shadow in the cranial section of the slit between
the joint facies of the femur and tibia. Histological sections give evidence of the microscopical
structure of the spongy bone, in the trabeculae of which sporadic osteons were found.

Discussion

The puma has the same numbers of sesamoid bones as the domestic cat (Reighardand
Jennings1930; Koldal936;Ellenbergerand Baum 1943; Kolda 1950;
Barone1968;Nickel 1977 and K 6 ni g 1992). Compared with that of the cat, the patella
of the puma is more flattened and it is wider and shorter.

The authors of the present study found two ossa sesamoidea m. gastrocnemii in the Puma
concolor, the lateral one being larger, asdidEllenbergerand Baum (1891),Baumand
Zietschmann(1936) in the dog and K 0 1d a (1936) in the dog and cat This difference
in size may be associated with a more frequent, even though very irregular, finding of the
lateral sesamoid bone of the gastrocnemius muscle in humans, as was reported by
Pfitzner(1892), Stieda(1902) and K 01d a (1936). The shape of the os sesamoideum
m. poplitei of the puma is not an irregular oval, as McCarthy and W o o d (1978) described
in the cat, but it is more like the patella that can be clearly observed on osteological
preparations and in radiographs. During extension of the knee joint this ossicle touches only
the tibia, but not the lateral meniscus, as P r o s € e (1984) reported in the cat. It touches this
meniscus only during flexion of the knee, in accordance with the observations of
Mc Carthyand Wood (1987) in the cat.

The shadow in the femorotibial slit depicted in the radiograph was identified as a bone in
the medial meniscus - os menisci medialis. In all mammals the patella is in the knee joint,
the fabella and cyamella were observed only in some species. We consider this finding and
description in the Puma concolor to be very important both in terms of comparative anatomy
and clinical practice, particularly for X-ray examinations of the knee.

The bone tissue found in the medial meniscus of the adult puma was localized in the same
place in all three specimens under study as shown by all methods employed.

Sesamské kosti kolenniho kloubu pumy americké (Puma concolor)

U ¥ kadaveri dospélych pum americkych - Puma concolor (jedna samice a dva samci),
které jsme ziskali ze zoologickych zahrad pro obohaceni naSich anatomickych sbirek, jsme
studovali sesamskeé kosti v krajin€ kolenniho kloubu vzhledem ke zndmé a popsané situaci
u ko¢ky domact, a to jak jejich zastoupeni, tak jejich utvafeni a topograficko-anatomicky
vztah k zi¢astnénym kostem kolenniho kloubu. Patellu, ossa sesamoidea m. gastrocnemii
i os sesamoideum m. poplitei jsme po pfedchozim RTG vySetfeni studovali pomoci anatomické
pitvy, klasickych osteologickych metod a diferen¢niho barveni kostni tkané alizarinem. Srd-
¢it4 patella je relativné& $ir¥i, krat3i a vice oplo§téld neZ u kocky. Os sesamoideum m. gast-
rocnemii laterale je podobné jako u kocky vétdi neZ mediélni. Os sesamoideum m. poplitei se
tvarem podob4 zmenSené patelle a je uloZena v tendomuskuldrnim pfechodu pfislu§ného
svalu.

Na ziklad€ ndlezu ovélného stinu v kranidlni &4sti femorotibidlni kloubni §térbiny na rent-
genogramech v lateromedialni projekci jsme popsanymi metodami a technikami ve viech
sledovanych pfipadech prokazali v kranidlni ¢4sti medidlniho menisku kostény ttvar - os
menisci medialis - heterotopickou kost, u niZ jsme b&€Znym histologickym vySetfenim s HE
barvenim potvrdili Haverské lameldrni systémy. NaSe nalezy jsou vyuZitelné ve srovniva-
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ci anatomii i v klinické praxi zejména pfi posuzovani RTG snimku kolenni krajiny pumy
americké.
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Plate XXXII

Fig. 1. Radiograph of the knee joint of the puma (Puma concolor) taken in lateromedial projection.
1 - patella, 2 - os sesamoideum m. gastrocnemii laterale, 3 - os sesamoideum m. gastrocnemii medi-
ale, 4 - os sesamoideum m. poplitei, 5 - 0s menisci medialis.





