
J. Anat. (1998) 192, pp. 617–621, with 3 figures Printed in the United Kingdom 617

Short Report

Anatomical considerations on the discomalleolar ligament
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A study was carried out on the discomalleolar ligament by dissection of adult human cadavers. The

ligament corresponds to the most internal portion of the superior lamina of the temporomandibular joint

capsule. It extends from the posterointernal portion of the temporomandibular joint disc, penetrates the

petrotympanic fissure and reaches the malleus of the middle ear. Because of its morphology and anatomical

arrangement the discomalleolar ligament should be considered as an intrinsic ligament of the

temporomandibular joint and distinguished from the tympanic portion of the sphenomandibular ligament

(anterior ligament of the malleus).
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Since the structures of the middle ear and the

temporomandibular joint are derived from the first

branchial arch or mandibular arch, they can be

considered as being both anatomically and onto-

genetically associated (Richany et al. 1956; Rod-

rı!guez-Va! zquez et al. 1993).

Their relationships have been studied during de-

velopment. Some authors (Harpman & Woollard,

1938; Symons, 1952; Moffett, 1957) observed fibrous

connections between the tendon of the lateral ptery-

goid muscle and the malleus of the middle ear.

However, according to Furtsman (1963) and Yuodelis

(1966) there is no evidence that the tendon of the

lateral pterygoid muscle inserts into the malleus of the

middle ear at any stage of development. Coleman

(1970), Smeele (1988) and Me! rida-Velasco et al. (1990)

observed that the temporomandibular joint and the

malleus are connected by fibrous tracts (discomall-

eolar ligament). Rodrı!guez-Va! zquez et al. (1993)

systematised the fibrous relationships between the

temporomandibular joint and the middle ear and
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studied the origin and development of the disco-

malleolar ligament.

Rees (1954) showed, in adults, how the upper layer

of the bilaminar zone of the temporomandibular joint

disc appears to represent the discomalleolar band in

the fetus which connects the lateral pterygoid muscle

with the malleus across the tympanosquamosal

fissure. Pinto (1962) described a ‘tiny ligament ’ which

connects the malleus with the middle and postero-

superior portion of the capsule and meniscus of the

temporomandibular joint. Coleman (1970) studied

the discomalleolar ligament in human adults and

fetuses and described a triangular shaped band of

connective tissue, the base of which is continuous with

the posteromedial portion of the disc and articular

capsule which enters the middle ear through the

petrotympanic fissure; some fibres are connected to

the walls and others are continuous with the lateral

margin of the anterior ligament of the malleus.

According to Toledo Filho et al. (1985), fibres of the

middle and lower fascicle of the anterior ligament of

the malleus pass through the petrotympanic fissure to

insert into the capsule and disc of the temporo-



Fig. 1. Superior view of the middle ear and the temporomandibular joint disc through the middle cranial fossa. Right side. The discomalleolar

ligament (dm) and the juxtaarticular portion of the sphenomandibular ligament (S) enter the middle ear along the upper edge of the tympanic

bone (T) (the edge of the petrotympanic fissure), clearly visible after removing the petrous and squamous portions of the temporal bone.

M, malleus; I, incus ; c, capsule, D, disc of the temporomandibular joint ; St, tympanic portion of the sphenomandibular ligament. Bar, 6 mm.

Fig. 2. Superior view of the middle ear and disc of the temporomandibular joint. Left side. The discomalleolar ligament (dm) is triangular

in shape and corresponds to the internal part of the superior lamina of the temporomandibular joint capsule which extends dorsally towards

the middle ear. Its relation to other elements passing through the petrotympanic fissure can be observed: the tympanic portion of the

sphenomandibular ligament (St) which corresponds to the anterior ligament of the malleus, and the chorda tympani nerve (CT). M, malleus;

I, incus ; LL, lateral ligament of the malleus; c, capsule and D, disc of the temporomandibular joint ; T, tympanic bone. Bar, 6 mm.
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mandibular joint. Cesarani et al. (1991) observed a

thin fibrous connection between the capsule of the

temporomandibular joint and the neck of the malleus

which they considered corresponded to a portion of

the anterior ligament of the malleus. However,

Komori (1986) described the discomalleolar ligament

as an independent structure which is individually

attached near the neck of the malleus.

The discomalleolar ligament is seldom described

and often in contradictory ways, although it has been

demonstrated to be a structure of clinical importance

(Ioannides & Hoogland, 1983; Rholin et al. 1985;

Loughner et al. 1989; O> gu$ tcen-Toller & Juniper,

1993).

The aim of this study is to help obtain a clear

picture of the discomalleolar ligament morphology

and its relation with other fibrous structures such as

the anterior ligament of the malleus and the spheno-

mandibular ligament.

  

A total of 20 adult cadavers (10 men and 10 women)

aged between 47 and 83 y preserved in 15% formalin

were studied. The temporomandibular joint and the

middle ear were dissected bilaterally. To this end, the

calvaria were sectioned transversely, thereby ap-

proaching the middle cranial fossa, and the middle ear

was opened through a section of the tegmen tympani.

The horizontal portion of the squamous part of the

temporal bone was dissected to expose the temporo-

mandibular joint disc. Microdissection of the struc-

tures and their study was carried out with the aid of a

magnifying lens.



We observed in all the dissected cadavers that the

malleus bone of the middle ear and the temporo-

mandibular joint disc were connected by a liga-

mentous structure (Figs 1, 2). This fibrous structure

formed a thin, fragile and sometimes transparent

lamina which extended from the posterosuperior end

of the temporomandibular joint disc to the malleus of

the middle ear and was attached to the neck and base

of the anterior process. It was triangular in shape with

a very thin, dehiscent external edge that often

fractures ; the internal edge was attached to the

tympanic portion of the sphenomandibular ligament

(anterior ligament of the malleus) (Figs 1, 2). Its

vertex corresponded to the neck and base of the

anterior process of the malleus. The base is in the

same location as, and corresponded to, the internal

Fig. 3. Superior view diagram of the middle cranial fossa showing

the anatomical arrangement of the discomalleolar ligament (dm)

and its relation with the juxtaarticular portion (S) and tympanic

portion (St) of the sphenomandibular ligament and the chorda

tympani nerve (CT). C, capsule and D, disc of the temporo-

mandibular joint ; M, malleus; I, incus ; LL, lateral ligament of the

malleus; T, tympanic bone.

and upper end of the temporomandibular joint disc

(Figs 1–3).

This fibrous tissue belonged to the internal portion

of the upper lamina of the joint capsule and like this

structure was also attached to the posterointernal

portion of the disc (Fig. 2). The upper posterior

lamina of the capsule (meniscotemporal fibres) was

attached to the tympanosquamosal fissure, except for

the most internal ones which reached the lateral

portion of the petrotympanic fissure which was

contingent with capsular fibres that penetrated the

middle ear and form the discomalleolar ligament (Figs

1–3).

The discomalleolar ligament had a different con-

sistency and arrangement than the sphenomandibular

ligament (Fig. 1). The latter had a rounded mor-

phology and was medial to the discomalleolar liga-

ment.

The sphenomandibular ligament also penetrated

the middle ear through the petrotympanic fissure

running upwards towards the posterior external

region (craniodorsal and lateral) and presented 2

portions: one juxtaarticular, medial to the temporo-

mandibular joint and another tympanic one, inside

the middle ear which inserted in the neck and anterior

process of the malleus (Figs 1, 3).

The discomalleolar ligament was lateral to the

sphenomandibular ligament. It extended upwards and

inwards from the disc to run alongside the spheno-

mandibular ligament towards the neck and base of the

anterior process of the malleus (Figs 1, 2). The

discomalleolar ligament adhered slightly to the spheno-

mandibular ligament outside the middle ear (juxta-
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articular portion) and also inside (tympanic portion)

and to the edges of the petrotympanic fissure. The

discomalleolar ligament entered the tympanic cavity

through the lateral portion of the petrotympanic

fissure. The sphenomandibular ligament, accom-

panied medially by the chorda tympani nerve, entered

this region following the malleolar sulcus, carved in

the anterosuperior edge of the tympanic bone (Figs 2,

3).

 

In our study we consistently observed the existence of

a very thin fibrous fascicle connecting the temporo-

mandibular joint disc with the malleus of the middle

ear. This structure is not described in anatomy

textbooks (Sappey, 1867; Paturet, 1951; Cre!py, 1967;

Pelletier, 1969; Testut & Latarjet, 1975; Romanes,

1987; Rouvie! re & Delmas, 1987; Dubrul, 1990;

Williams, 1995). It has been given a variety of names

including discomalleolar band (Rees, 1954), ‘ tiny

ligament ’ (Pinto, 1962), discomalleolar ligament

(Coleman, 1970), middle and inferior fascicle of the

anterior ligament of the malleus (Toledo Filho et al.

1985) and articular portion of the anterior ligament of

the malleus (Cesarani et al. 1991).

Another structure that passes through the petro-

tympanic fissure to the middle ear is the spheno-

mandibular ligament. Recently, Rodrı!guez-Va! zquez

et al. (1992) showed that the sphenomandibular

ligament and the anterior ligament of the malleus are

continuous structures originating from Meckel’s car-

tilage and referred to the anterior ligament of the

malleus as the tympanic portion of the spheno-

mandibular ligament.

There appears to be considerable confusion over

the interpretation of the discomalleolar ligament due

both to the different denominations it has been given

and the difficulty of dissecting it. We do not agree with

those authors who consider the discomalleolar liga-

ment to be part of the anterior ligament of the malleus

(Burch, 1966; Toledo-Filho et al. 1985; Cesarani et al.

1991), a superior extension of the sphenomandibular

ligament in the tympanic cavity (Burch, 1966) or the

‘tiny ligament ’ described by Pinto (1962). However,

we do agree with the difference established by

Coleman (1970), Komori (1986) and O> gu$ tcen-Toller

(1995) between the discomalleolar ligament and the

anterior ligament of the malleus . In our opinion there

are 2 clearly differentiated fibrous structures which

connect the temporomandibular joint and the middle

ear, one is the extension of the sphenomandibular

ligament into the middle ear or tympanic portion

which corresponds to the classical anterior ligament

of the malleus (Rodrı!guez-Va! zquez et al. 1992). The

other structure is the discomalleolar ligament which,

according to our observations, corresponds to fibres

of the posterosuperior part of the capsule of the

temporomandibular joint which penetrate the middle

ear.

The discomalleolar ligament and the spheno-

mandibular ligament enter the middle ear through the

most lateral portion of the petrotympanic fissure and

the malleolar sulcus, respectively. Recently, Me! rida-

Velasco et al. (1997) described the relationships

existing between the lateral aspect of the disco-

malleolar ligament and the most medial branches of

the posterior group of the anterior tympanic artery.

The medial edge of the discomalleolar ligament

presents adherences to the tympanic portion of the

sphenomandibular ligament and both terminate in the

neck of the malleus above the anterior process. This

arrangement of the discomalleolar ligament confirms

the observations in human fetuses by Rodrı!guez-

Va! zquez et al. (1993).

Abe et al. (1997) observed that the spheno-

mandibular ligament has an insertion into the temp-

oromandibular joint disc. In our opinion, this in-

sertion corresponds to adherences between the spheno-

mandibular and the discomalleolar ligaments.

According to our results, the discomalleolar liga-

ment is a capsular structure similar to an intrinsic

ligament, formed by the association of capsular fibres

coming from the posterosuperior and medial end of

the articular disc. Therefore these fibres belong to the

upper lamina of the bilaminar zone of Rees (1954) or

the upper lamina described by Zenker (1956). In fact,

these fibres have previously been described by Sappey

(1867) and Paturet (1951) who referred to them as

posterosuperior frenomeniscal, indicating that they

were situated in Glaser’s fissure; according to Couly &

Hureau (1976), some of these fibres extend through

the petrotympanic fissure with the anterior ligament

of the malleus. The remaining fibres of this upper

lamina of the capsule, extending from the hind region

of the disc, insert in the tympanosquamosal fissure.

Some studies have focused on determining the

possible clinical implications of this structure and its

relation to the craniomandibular dysfunction syn-

drome (Ioannides & Hoogland, 1983; Rholin et al.

1985; Loughner et al. 1989; O> gu$ tcen-Toller & Juniper,

1993). According to Coleman (1970), Komori (1986)

and Eckerdal (1991), there is no evidence that traction

of the discomalleolar ligament can trigger off move-

ment in the chain of small bones of the middle ear. We

believe that possible movement of this sequence of
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bones in the middle ear by traction of the disco-

malleolar ligament depends on the degree of closure of

the petrotympanic fissure during development and,

hence, the points of adhesion between the ligament

and the edges of the petrotympanic fissure.

In summary, the discomalleolar ligament should be

considered as an intrinsic ligament of the temporo-

mandibular joint and, because of its origin as

demonstrated by Rodrı!guez-Va! zquez et al. (1992,

1993) and also because of its morphology and

anatomical arrangement, should be distinguished

from the tympanic portion of the sphenomandibular

ligament or anterior ligament of the malleus.



A S, O Y, I Y, Y H (1997) Perspectives on the role

of the lateral pterygoid muscle and the sphenomandibular

ligament in temporomandibular joint function. Journal of

Craniomandibular Practice 15, 203–207.

B JG (1966) The cranial attachment of the sphenomandibular

(tympanomandibular) ligament. Anatomical Record 156, 433–

438.

C A, T A, F E, D M JM

(1991) The anterior ligament of the human malleus. Acta

Anatomica 142, 313–316.

C RD (1970) Temporomandibular joint : relation of the

retrodiskal zone to Meckel’s cartilage and lateral pterygoid

muscle. Journal of Dental Research 49, 626–630.

C G, H J (1976) Les relations otome!niscales de

l’articulation temporo-mandibulaire du nouveau-ne! . Archives

d’Anatomie, d’Histologie, et d’Embryologie ; Normales et ExpeU r-
imentales 59, 143–150.

C!  C (1967) Anatomie Cervico-Faciale (vol. 1), pp. 203–211.

Paris : Masson.

D EL (1990) Sicher}DuBrul AnatomıUa Oral, pp. 118–121.

Barcelona: Ediciones Doyma.

E O (1991) The petrotympanic fissure : a link connecting

the tympanic cavity and the temporomandibular joint. Journal of

Craniomandibular Practice 9, 15–22.

F L (1963) The early development of the human

temporomandibular joint. American Journal of Orthodontics 49,

672–682.

H JA, W HH (1938) The tendon of the lateral

pterygoid muscle. Journal of Anatomy 73, 112–115.

I CA, H GA (1983) The disco-malleolar liga-

ment: a possible cause of subjective hearing loss in patients with

temporomandibular joint dysfunction. Journal of Maxillo-facial

Surgery 11, 227–231.

K E, S M, T H, K S (1986) Discomalleolar

ligament in the adult human. Journal of Craniomandibular

Practice 4, 300–305.

L BA, L LH, M PE (1989) Discomalleolar and

anterior malleolar ligaments : possible causes of the middle ear

damage during temporomandibular joint surgery. Oral Surgery,

Oral Medicine, and Oral Pathology 68, 14–22.

M!-V JR, R!-V!  JF, J!-C

J (1990) Meckelian articular complex. European Archives of

Biology 101, 447–453.

M!-V JR, R!-V!  JF, J! C

J (1997) Anterior tympanic artery : course, ramification and

relationship with the temporomandibular joint. Acta Anatomica

158, 222–226.

M BC (1957) The prenatal development of the human

temporomandibular joint. Contributions to Embryology 36,

19–28.

O> $ -T M (1995) The morphogenesis of the human

discomalleolar and sphenomandibular ligaments. Journal of

Cranio-Maxillo-Facial Surgery 23, 42–46.

O> $ -T M, J RP (1993) Audiologic evaluation of

the aural symptoms in temporomandibular joint dysfunction.

Journal of Cranio-Maxillo-Facial Surgery 21, 2–8.

P G (1951) TraiteU d’Anatomie Humaine (vol.1), pp. 530–535.

Paris : Masson.

P M (1969) Anatomie Maxillo-Faciale , pp. 183–186. Paris :

Maloine.

P OF (1962) A new structure related to the temporomandibular

joint and middle ear. Journal of Prosthetic Dentistry 12, 95–103.

R LA (1954) The structure and function of the mandibular joint.

British Dental Journal 96, 125–133.

R SF, B TH, A BJ (1956) The development of the

first branchial arch in man and the fate of Meckel’s cartilage.

Quarterly Bulletin of Northwestern University Medical School 30,

331–355.

R!-V!  JF, M!-V JR, J!-C

J (1992) Development of the human sphenomandibular ligament.

Anatomical Record 233, 453–460.

R!-V!  JF, M!-V JR, J!-C

J (1993) Relationships between the temporomandibular joint and

the middle ear in human fetuses. Journal of Dental Research 72,

62–66.

R M, W PL, E L (1985) The correlation of

temporomandibular joint sounds with joint morphology in fifty-

five autopsy specimens. Journal of Oral and Maxillofacial Surgery

43, 194–200.

R GJ (1987) Cunningham Tratado de AnatomıUa, pp. 234–236.

Madrid: Interamericana-McGraw-Hill.

R'  H, D A (1987) AnatomıUa Humana. Descriptiva,

TopograU fica y Funcional (vol. 1), pp. 139–140. Barcelona:

Masson.

S PHC (1867) TraiteU d’Anatomie Descriptive (vol. 1), pp.

502–504. Paris : Adrien Delahaye.

S LE (1988) Ontogeny of relationship of human middle ear

and temporomandibular (squamomandibular) joint. I. Mor-

phology and ontogeny in man. Acta Anatomica 131, 338–341.

S NBB (1952) The development of the human mandibular

joint. Journal of Anatomy 86, 326–333.

T L, L A (1975) Tratado de AnatomıUa Humana (vol.

1), pp. 528–531. Barcelona: Salvat Editores.

T F JL, L Z N, C N JA (1985)

Structures and relationships of the anterior malleus ligament.

Anatomischer Anzeiger 158, 13–22.

W PL (1995) Gray’s Anatomy, pp. 578–580. London:

Churchill Livingstone.

Y RA (1966) The morphogenesis of the human temporo-

mandibular joint and its associated structures. Journal of Dental

Research 45, 182–191.

Z W (1956) Das retroarticula$ re plastiche Polster des Kiefer-

gelenkes und seine mechanische Bedeutung. Zeitschrift fuX r
Anatomie und Entwicklungsgeschichte 119, 375–388.

Human discomalleolar ligament 621


