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CONGENITAL AND ACYUIRED DISEASES OF THE TONCUE:

A GROSS, HISTOLOGICAL AND CLINICAL STUDY

The tongue is en extrenely couplex argaﬁ supported, woved and
molded by very active skeletal muscles, This muscular body, or
corpus linguas, plays 2 major role in mastication, swsllowing and
phonation, It also serves as s support for speciasl structures such
as mucous and serous salivaery glands, taste buds, tactile organs ard
lymphoid tissue,

in dentistry, the tongue has been a sadly neglected structure
often serving as a sourse of exasperation, but in recent years has
become of increasing cliniesl and scientific interest to the pro-
fession, Physicians once utilized the tongue ss en importsnt indi-
cator of systemic health and wetabolic activity but mow with the
sdvent of "definitive" laboratory diagmostic methods, only the
wore bi:arre or discrete changes in the tongue tissue are considered
of cliniesl importance. Henning (1879) sxpressed the feeling of the
earlier tims by dogmeticelly stating that the appearance of the tongue
sorves as & fairly poéitive diagnostic method for conditions of the
digestive organs, nervous system, the blood, and the function of
nutrition and assimllation, Specific changes such as a yellow
coated tongus, once thought to be an indication of liver disease,
is, in most cases, of little practical vaslue when compared to the
liver function tests of today. It le of utuwost importance that the
valld and significent anatomical and pathological features be come
piled, analyzed, and utilized clinmleally by the medical and dental

professions, Iqually important, is the elimination of many



misconceptions based upon insdequate and incomplete clinical obe

servation and lack of histological material,

In thls study, an

attempt has been made to re~eveluste anstomical end pathological

features of the tongus, ard suggest new approaches in differential

diagnosis and trostment,

In this study, two sources of natsrisl have been utilized,

The major source consisted of a series of 306 tongues, which were

removed at sutopsy, renging in age frox 7 months in-utero to &9

years.

or cause of death,

No atteupt was mede to alter the sampling ss to sge, sex,

Type of dge Range Se lo, of Tongues
Expuinstion Average tals
Detailed Study 0.5 Prema ture-£86 625 67
Partial study 59.2 Prems ture-91 0% 68
For Leslons 52,0 Presa ture=95 NA® 151
Unly
Total 53.8 Prems ture-~95 6OF* 306

% Sex not sscertained

Becsugse of the paukbity ofusignificant studies since 1930 when the

greatest sirides were ssde in elucidating the tongue's anatomy and

histology, a compilation of certain anstomical festures and struc-

tures vas pade. These included features such as length of the body

and the root compared with the width, the number of cirecumvallste and

follate papillae, ithe form of the circumvallate distribution, the



depth of the forsmen cecum, ithe number of primsry papilli in the
median rhouboid area, the number and form of the lymphoid follicles,
distribution arxd form of the unspescislized pepilli, type and dis-
tribution of the salivery plands, and the gensral shape and color,
This phese of the study cervee as a basic for understanding the
observeilions and clinical eveluations of suech pathological condi~
tions as {issuring, lingual tonaillitis, wedian rhouboid glossitis,
coating end heir formatlon, hyperplssias, ulcerstions, neoplssms
and infectious processes., The second source of material consisted
of routine clinical and pathological material observed in the Oral
Pathology Department over a four year period. This material wase
readily integrated with snd supplemented that of the gross tongues,

For anatomicel and pathologieel considerstions, the tongue
mast be divided into two portions, the body and the root., The body
is derived from the oral or ectodermal portions of the primitive
stomadeum a‘nd the root from the entodermal or pharyngeal portions
of the bi'szzchial arches,. wae two portions of the tongue sre dise
tinctly different in pathelogical conditions as well ae in function,
despite the fact thet both portions sre supported by relatively
the same type of muscie., 4s will be seen in the illustrations and
tables, the two parts react to pathological stimuli in diverse waye
and only rarely do they reaet in a similar msppver,

5 o)

The tongue develops from the floor of the primitive oral cavity

from tissues anterior to the buccal-pharyngesl membrane, and from

portions of the second amd t'ird branchial erches which lie posterior



to the membrane., That part of the tongue derived from the mandi-
bular erch lying in front of the buccal-~pharyngesl membrane will be
| reforred to as the body and thet part derived posterior to the mems
brane and derived from the second and third arch sre referred to as
the roots The sulcus terminalis in the fully formed tongue is the
boundary between the amm'alegically and histologiecally different
parts. The muscle of the tongue corresponding to its innervation
by the hypoglossal nerve is thought to be derived from the occipi-
tal myotones and presumably grows into the famﬂaﬁion provided by
the proliferetions and fusimzs of the first, second and third arches,

The processes which fuse to form the tongue first begin to pro-
liferate at about the 5 mm, stage. This usually is just at the
period of rupture of the buccel-pharyngeal membrene, (Figure 1.)
The mandibuler arch produces ventro-medial elevations which arise
on each side of the tuberecle which lies in the midline between the
mandibular and hyoid arches., This tubercle, or tuberculum impar,
merges with the ventro-mediel or lingual swellings and these rerge
vith each other, Nis (Schumacher, 1927) snd others felt that the
tubsrculms impar wes the primary and only proliferation and 1t con-
tributed the bulk of the body of the temgue, This theory is mo lon-
ger held by most embryologists. Since the tuberculun impar lies
behind the buccal-pharyngeal membrane, it is probably of endodermal
xsrigin.k |

At the 7 to 10 mm, stage, the tuberculup impar and ventro-
medial swellings have fused together and begin to fuse with the
root portion of the tongue which is derived from ventro-medial
swellings of the secomd arch. The hypobranchial eminence or copula,



lying bat-meﬁ the hyold and sortic arches, forms the major por-

tion of t,ha apiglnttié; The tuberculum imper is & transient slee
vation and probably does not contribute te smy significant pertion
of the adult organ, except in anomalous comditions as will be seen
later in discuseing median rhombold glossitie. (Figures 1, 40, 57,
59)s This position can be identified, however, in later stages of
development owing to the endodermal downgrowth by the thyroid anlage
which is later marked by the foramen cecum, imsediately behind the
tubercle, ©Since the mandibuler areh forms the anterior or body of
the tongue, the epithelial merve supply is mainly frow the first
arch nerve, The root of the tongue is imvolved in a wore compliecated
gseries of events which takes pluce st a@préximtely the 10 mm, stage
| up to epproximetaly 20 sm, A subepithelisl overgrowth of the third,
or aortic arch together with ite nerve supply moves over the second
arch mesoderm which is consejuently separated from the surface of

the sdult tongue, Hemilton, et al,(1952), The third arch mesoders
fuses with the first arch mesoderm thus obliterating the ventral DOrw-
tions of the first and second pharyngeal endodermel grooves., The
epitheliel nerve supply on this part of the tongue is the glesso-
pharyngeal or third srch nerve, The extreme posterior part of the
tongue which lies immediately in fronmt of the copuls or hypobranchisl
eminence receives its epithelial supply from the fourth (carotid)

or superior laryngeal branch of the vegus. The suleus terminalis,

as the junction between the two portions of the tongue, is not an
absolute boundary since glosso-pharyngeal fibers cross it to supply
taste bude which develop in the region medially anterior to the

sulcus, Schumacher (1927) felt thet the tuberculwy impar, being of



andodernal origin, contributed the area of the vallate papilii ard
the medisl part of the dorsum of the tongue, whieh lies in front

of them, and the taste bude in these papilll, Hemllton, et al, (1952),
however, feel that the tuberculum impar aséantiaily‘disapp@ars in the
norsmal tongue and thst the circumvallate pepilll sinply receives
fibers of the glosso-pharyngeal nerve whieh cross over ithis boundary
between the root and the body. In view of the marked differences
between the root and the body of thé tongue as delineated Ly the
suleus terminslis, the inference of the present study is that the
entire body arises from ectodermaelly derived and supported tissue
growth,

It is possible that the musculatﬁre of the tongue arises in
situ, but this view is not held by most esbryologists who feel that
the morpholeogy of the hypoglosssl perve along with studlies of cone
parative embryclogy point to the derivation of lingual musculature
as being derived from s ventral migration of three or more occipital
myotomes, At about 22 to 25 wm,, musculsture migration progresses
axd the primordis f{rom the branchisl arches have fused.

The forazen ﬁacum st this point is extremely deep due to the
downward and posterior migratioﬁ of the thyro-glosssl duet which
lsads down to and through the primordial hyold bone to its position
whare it will develop over the thyroid cartilage. The foramen cecum
is extremely variahble as will be szeen in ﬁh@ discuseion of stnormali-
ties of this structure,

At about 25 mm,, the lingual epithelium of the dorsum of the
body is e single layer of cuboidal cells whieh rapidly proliferates

into s three ecell thickness. Papilll begin to make thelr appearance
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with the vmllate and foliaie preceding the fungiform, filiforms end
conicals. The former two, found in close relstionship with the ter-
minai branches of the glosso-pharyngesl nerve, may possibly be stie-
mulated by these nerve fibers into development, Hsmilton, et al,
(1952). The fungiform pspilli appesr lster and are under the in-
fluence -f the fscisl nerve, Taste buds begin to develop at about
the 2? mm, slage and inerease rapldly in nusber up to birth, Jordan
and Kindred (1937), The filiform pepilll srise in embryos of about
45 um, and spparently sre unsssociated with nerves, The develop-
ment, histology snd immervetion of the papilli will be discussed
saparataiy»

The glands of the tongue sppear relatively laste, at about the
90 mm, stage. The first glands are mairly mucous glande of the base
of the tongue. In the 120 mm, fetus, the gerous glands (Von Ebner),
in the reglon of the vallum of the eircumvallates, begin to proliferate.
Generally speaking, those glends which develop in the anterior part
of the tongue develop wuch faster ihan those in the posterior part.
Sehumacher {1927}, According to Cutore (1925), only in ths last
fetel wonth, may the various serous, mucous ond mixed ducts bea iden=-
tified with accuracy.

The Corpus Lingus

Most investigators feel that the submucoss of the tongue is
migsing and; therefore, the mucosa is relatively immovable on the
muscle or corpus lingus. Schumscher (1927)., The tough and firm
lamina prbpria (Figures ¥ and 76) of the mucosa is directly conmnece-

ted with the pérﬁycimm, The lemina propria is particularly well



developed at the tip and on the dorsum, The thickness sppears to
be grestest in the srea just benesth snd anterior to the median
rhomboid depression, {(Figure 74). The lamins propria has been
called fascla iithae but Schumacher {1527) points cut thst this
is & poor term ss it cannot be shown separately as a membrane.

In sddition to the muscle fibers vhich rediate into the fus
cia linguse, there are occasionslly scme smooth musele fibers
according o Schaffer (1897), The bulk of the musculsture, how-
ever, is composed of skeletsl musele and is divided into two
types. The intrinsic muscles have their origin and insertion withe
in the tongue entirely, The extrinsic ruscles have their origin
on bone and insertion into the intrinsic muscles snd comnective
tissue, The intrinsic muscles cannot be distinguished with any
~ asccurscy ag specifie groups. They apparently are couposed of
bundles which intermingle in three different directions, Three
types of bundles are thus identified,longitudinal, vertical ard
tranaverse, Vertieal muscles reach deeply into the mucoss and
occasionally reach into the base of the papilli end primery rid-
ges, (Figure 25)., Schumacher (1927), The vertical and irsnse
verse bundles dominate the bulk of the tongue with only a limited
number running longitudinslly.

The extrinsic muscles of the tongue sre th& genioglossus, the
hyoglossus and the styloglossus, The glossopelatinus is sometimes
deseribed es & muscle of the tongue but ususlly as one of the soft
palate. The genioglossus srises from the genial spine on the éos—
terior surfece of the mandible and forms a fen-like sheet reaching

to the tip of the tongue and as far btack as the hyoid bone, This



muacle is primerily responsible for propelling the tongue forward

and preventing it from being displaced inte the pharynz, The hyo~
glossus suscle arises from the latersl part of the body of the hyoid
bone and from its grester cormu, Its fibers pase upward and slightly
forward and lateral to the genioglossus to interlace with the stylo-
glossus and the intringic muscles of the tongue., The hyoglossus
flattens the dorsum of the tongue and is generslly a retracter. The
styloglossus nusele srises from the lower end of the styloid process,
running deep 1o the internsl pterygold muscle and to the lingual
nerve where weny of the fibers continue superficially as a longitu-
dingl bundle or others interdigitate with the hyoglossus and pass
more deeply into the tongue. The glossopalatinus runs upward from
the posterior lateral side of the dorsum of the tongue to resch the
soft pelate and functions uore as ¢ pharyngesl muscle than as a
lingusl muscle. ‘The intrinsic muscles primerily produce changes in
the shape of the tongue such s cupping and flattening, Whillis
(1946)s The extrinsic muscles function primsrily to sssist in pul-
ling the tongue forwsrd, bsckward, upwerd or downward end also modify
the action of the smuprshyoid group of muscles, particularly in swale
lowing. %

Both intrinsic and extrinsic muscles sre supplied by braunches
of the hypoglossal nerve, Along with the hypoglossal nerve are
sensory {ibers whieh sre derived from the first and second cervie
cal nerves and are probably proprioceptive., Hollinshead (1954).
liumerous authors have reported different conclusions as to the pro-
priogeptive {ibers. Olustesd (1922) and Berron (1936) felt that

thess fibers were conteined in the lingual nerve rather thac the
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hypoglossal while Langworthy (1924) found thst bilateral section of
both the lingual and ninth nerves ceuse no spparent staxia of the
tongue., Weddell, et al, (1940) found thst in san anesthetization
of the lingual nerves gives no slaxis or tendency to bite the tongue,

The efferent nerve supply to the mucous menbrane of the tangue
is meinly hy the lingusl snd glossopheryngesl nerves although the
vagus sends twigs through the superior laryngesl nerve, to the epig-
lottié, aund, to a smsll ares on the rosterior basal as?gct of the
tongue, The lingual nerve supplies approximately the anterior itwo-
thirds of the tongue,uhile the glossopharyngeal is distributed to the
posterior one-third, ineluding the circumvallate papilli, Taste
fibers in the glowsopharyngeal and lingual nerves pursue courses
which sre still a subject of congiderable dispute., Contradictory
rosults of many experiments in man mske taste innervetion an extre~
nmely controversial uatter,

The individual muscles of the tongue sccording to Von Ebner
(1902) are 20 to 51 microns in thickness which is rether thin for
such & highly wotile organ., Generally, the fibers of the nuseles
have a good desl of sarcoplasm, The ends of the muecle fibers whieh
extend into the fascia do not have uniform appearance, They are some~
times divided snd st other times dendritic, Ocecasiomelly, they will
look pointed or even Le thickened like s bulb, The end of the mus-
cle continues into the bundle of connective tiscue which is soon
logt in the mase of soft tissus of the fascia lingua. Sobotts
(1924) was able to demonstrate a direct irensition from the myo-
fibrils into the connective tissue fibrils, There appsrently is 2

direct connection betwsen the connective tissue layers of the sarcolewma



end the connective tissue of the tendon,

Between the muscle fiber bumdles there are freguently growps of
fat cells, This is perticularly trus between the fibers of the
genloglossus nesr the septum and in the root of the tongue., In
this study, fet was most prominent ir sreas under the cerebriform
type of fissuring,

The septum lingus is derived from or directly connected to the
lyssa, which has considersble varistion in ite development in the
different sammels, Hussbaus and Markoski (1897) have clarified the
function and the derivation of the lyssa in mammele in the following
manner: 1 - They are supportive organs which are only loeslly dif-
ferentisted perts of the mucoss of the dorsum of the tongue se in the
dorsal esrtilege of the tongue of the horse; 2 - They are suppor=
ting organs which are differentiasted portioms of the septum lingua;
for instence, the upper second cord of the moley; 3 -~ They are suppor-
ting aré&ns of remnants of the cartilaginous rod of the tongue and
the muscles which belong to the reptiles wera derived from this struce
ture, HNusebsun and Markoski also reported that the septum lingua
wvas derived from comnneetive tissue enveloping the lysses and phye
logenetically it differentiated from the transversus suscle, In
mammals which do not have s transverse muscle of the tongue, the
septun lingus is missing, In Euman fetuses and in some newborns,
there ig a capsule nesr the septum which consists of tough connec~
tive tissue and occesionally cartilaginous nodules are found in the
septum itself, particulsrly in the posterior. Occasionally, cartila-
ginous‘anelaaures are reported from the midline of adult tongues,

None ware found in this study.
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Ihe Regiong of the Tongue

The enbire surfsce of the tongue is covered with a stratified
squamous epithelium, The undersurface of the tongue which directly
extends into the floor of the mouth and the posterior or root of
the tongue is covered by an epithelium which is normally deveid of
any surface projections, The epithelium of the dorsum of the tongue,
however, is pushed inte distinect ridgee and projections by mserow
geopic conneetive tiseue papllli, Within esch naeroscopic papills,
there sre mmerous microscople papilll within the epithelium itself,
- The dorsal surface of the tongue can be divided into four general
regions based upon the charscteristics of the maeroscopic and nicroe
scopio connective tissue papilli, the resultent proliferations of
the eplthelium from them, and the underlying structures. L= Is
the dorsun proper including the tip, the sides, and extending bteck
to the follate papllli and circumvallste line. 2 - The median rhoue
boid ares which usually measures 2 cm. in front of the foramen cecum
and is approximately 1.5 em, in width, 3 - The region of tagte
which includes the foliste pepilli and the fungiform papilli and
the sulcus terninelis, 4 -~ The root or posterior pert of the tongue
is characterized by lymphoid tissue in close sssociation with a
profuse distribution of mucous glands, The cherseteristics of these
four aress will be discussed under the individusl papilli,

Fach of these four sreas contsins glands which are ﬂiatinctly
characteristic, On the dorsum of the tongusy on the undersurface near
the tip,is the anterior lingual gland first deseribed by Blandin
{1823) and lster by Mubn {1€45)., It consists of a group of indivi-

dual glands which empty inte the region of the median sulcus from
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about 9 to i& orifices, The glandular tissue belongs to the mixed
ﬁyp6‘0£ salivery gland containing both serous and mucous elemente,
At the baee or root of the tongus, mscrosecopie pspilli are missing,
Bensath this fairly smooth epithelium are numerous glands which are
purely mucous, They lie in the deeper layers of the mucosa and go

bvery deep into the intermuscular conneetive tissue of the body of
the tongue, (Figure 79). Lymphold follicles sppesr in a definite
structurel arrangement sround inveginstions or pores which slso
serve as the orifices of the mucousg glands, Some mucous glamds,
bowever, have ducts which empty direectly onte the surface, The
lymphoid tissue, which proliferates witﬁ sge, of'ten becoming el
tremely hyperplastic as seen in Figures 65, 66, €7 ard 68, the
nodules give the root a bumpy sppesrance, There is a definite
linear converging of the lymphoid tissue and its crypts fro= a
lateral position near the circumvsllate papilli through s median
pogltion near the epiglottis, . dageard (1913) noted 6 to & of these
longitudinal folds on aacﬁ gide of the tongue in newlorns, vhereas
in this study, there sppeared to be s grester number of these folds,
in most cases botween 12 and 14. In older individusls ss the lymphoid
tissue incresses in size it very often ﬁeccmes extrecely hyperplastic,
as will be seen later, These folds are lost end the tissue becomss
axtrexely irregular. The region of taste divides the dorsum and
medien rhombold srea from the root of the tongue, The median part
of the region is charscterized by the circumvallate papilli which
are formed in a "V", i Extending out from these vallate papilli at
the mergin of the tongue are s group of elmost vertical folds, the

foliate papilli, Beneath the foliste and circumvallate pspilli are



the serous salivary glands of Von Cbner., These glands reach ex-
treacely deep lnto the body of the tongue in the eonneetive tissue
betwsen the muscle bundles, (Figures 73 and 79).

mmediately behind the wost distal projection of the eircumvale
lste line is the foramen cecum, (Figures 5, 9, 13 and 16), OUccasio-
nally, a vallate papilla reaches inte this foramen or will be on a
mound sbove the foramen, Schumacher (1927) found that the foramen
cecun: varied in length between 5 and 10 am, That pértion which was
within the body of the tongue has been celled s ductus linguslia
and is generally considered to be remains of the thyroglossal duct.
Gegzow (1893) could find this ductal remnsnt in only half of his
cases, Kanthack (1891) found it only infrejuently and in moet ani=
mels it was mdssing., In the present study, considerable esphasis
was pleced upon the thyroglossal duct and an attenpt was nmade to
find ectopic thyroid gland, This will be discussed in g leter sec~
tien,

In the literature, there is very little mention of the varia-
tions in the shape and size of the tongue of men, In Table 1II
variations in the shape of 67 tongues are given, &rhitrary des-
eriptions of pointed, tapering, round and ovold were made. The
pointed angi tapering tongues are generslly long and asre characteri-
zed by the amount of comvergence in the anterior ome~third, The
round and ovoid tongues are shorter with the round tongue appearing
characleristically squat and generally flaccid. The ovold tongus,
which is the most common type, is generally square in the root and

posterior portion with & rounding of the anterior one-third,
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Pointed Tapering Round Owoid

Adult Msles 2 6 3 17
dult Females 5 4 iz
Male Children 3 : 2 7
Under 10

Femsle Children 1 2
Under 10

Total 2 13 10 38

* Some cases were eliminated becuuse of post-mortem distortion,

The dimensions of tonguss have not appeared in literature with
any great frequency, Most.figures sre based upon clinicsl wessure-
mentes and were admittedly imaccurate, Tsble IIT and Graph I glve
the measuresents of the width, body length and the root length and

-the relative increase in size with age,



Table III
Dimengiong of &7 Tongwes

16

Width Body Length Root Length
Average Dimensions 446 724 1.91
Rﬂﬁgﬁb l.?{}"‘éu? m 2‘ 8"1&.(} (:!s’i. ;?“‘3 .G m.

Averege sge is 50,5, Range: Premature - 86,




Graph 1
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The relative growth as seen in Craph I of the three dimensions is
rmrka%;}.y parallel, The oft repeated observation of a thickening
and widgning of the tongue ‘wiﬂa agse is n@t born out in this study,
fowever, the slightly greater decresse in length of the body with
a8ge may sccount for this relative or clinical "spreading out” so
often cbhaerved particulai’ly in edentulous patiente, It is, of
course, appreciated that the speelmens have been removed in varying
stages of fixation after autopsy and then were firmly end come
pletely fixed in 107 formalin, This could possibly have led to
some discrepancy and distortion., In Table IV, the sverage dimen~
slons and ranges within five age groups are given, Decause of & =
lack of specimens in the 2 « 10 year age group, no definite conclu-
sions can be reached as to a correlation of the growth end develop-
ment of the tongue and the msndibular and mexillary dental arches.
The growth of the tongue apparently is probably slightly in advance
of the maximum growth of the two jaws. Clinically, this hag been
studied by orthodontiste for some tdme aﬁd presents a considersble
problem, particularly in the mixed dentition sge {6 - 12 years) with

spresding of the teeth and resultant usloeclusion,



ble IV
D;@gggiégg of &7 Tonsgmes Broken Down as to Various Age Groups
A - Wid

iAge Range Oz 3«10 11-30 = 31.50 51 =
Average Age 1/3 4 1f2 16 1/2 38,7 72.8

ikver&ge 20& 3.68 fi}.lﬁ 5.3& . 532?
Dimensions
Rangs  1.9=  3.65- 4.2~ bebm  hy5e
368 5’@-1 505 6;@ é.?
B - Do
Age Rsnge O 3«10 1130 3150 51 -

Aversge hge  1/3 4 1/2 161/2 387  72.8

Average hed 544 £.83 9.05 8,68
Dimensions




¢ - Boot Length
Age Range Om2 3-10 1130 3150 51 -
Average Y3 41/2 161/2 38,7 72.8
Qvaraga 1015 2.1 203.5 2.09 2.07
Dimensions
;‘ange G.?"‘ 201“" 1-?"’ 106“ :{03“"’
1.9 Ha 2,8 265 3.0
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The macroscopic papilli of the tongue constitute the elevated
projections of various shapes whieh are farnaé by upward projections
of the lamina propris and not the epithelium alone. Bach papills,
therefore, has a distinguishing connesctive tiﬁsua‘portion and epiw
thellal portion, The connective tissme 1n all csses consists of
the basic or primery projection and;in addition, sends microscopic
papilli or secondary papilli into the epithelium, These secondary
papilli nourish snd support the epithelium and the downward rete
peg projections, According to Krause (1908), the papilli of the
tongue may be divided into papilli of taste and papilli of toueh,
Oppel (1900) divided the papilli of animals into those of taste
and mechanical function, The latter or prisery filiform papilli
have in some animels, such as the cat, resched a high degree of
specialization in eiding the mastication of food,.

Eiliforn Pepllli

The filiform papilli - "shaped like s thread” are characterized
by a base which is broader than their tip, They are the most nue
merous of all papilli, (PFigures 7, € and 51), In man, they are
densely distributed over the dorsal surface of the tongue, parti=
cularly uear the midline where they are particulsrly thick, They
give the tongue a velvet-like appearance, According to Von Ebner
(1902) they are densest in the median rhomboild area, Figure 43
shows the tongue of a child in which the normel growth of the fili-
form papilli give a velvet appearance and this velvet appearance is
distorted or éisturﬁad by the protruding fungiform papilli. Towards

the margins and the tip of the tongue, the filiforms become shorter
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and less mumerous, Neuffer (1925) found filiform papilli on the
undersurface of the tongue, In the present study, mo such papilli
were observed, On the dorsum of the tongue, the filiform papilli
may be demonstrated in a linear pstlern called the papillary rows
or primary rows. OUn the back of the tongue they go laterai‘y and
forward, Towards the tip of the tobgue, they usually angle until
they are nearly parallel with the median flssure, The papillary
ridges are divided by s suleus which is ususlly less than ,5 mm,
in depth. (Figures7 end 9), Bach filiform papille has an epi-
thelial part and counective tissue part. In gross outline, the
epithelial papilla corresponds to the conmsctive tissue papilla,
This connective tissue pspilla is the primery papilla and from thie
go out the secnndary or microscopic papilli ae previously mnoted.
{(Figures 51 snd 87), Primary papills protrude fromjplace to place
from the primsry or pepillsry rows. The secondery or sicroscopic
papilll are arranged in a cirecle around the primary papilla, As
observed by Schumacher (1927), this papiilary circle is usually
open towards the front. Figure 19 shows an infsent's tongue with
the primary papilla and the beginning of secondsry projections,
These projections, at this stage, can be seen only with s dissec-
ting microscope, These secondary pepilli range between 5 and 30
on each primary pspilla. lNeuffer (1925)., The secondary papilli
actually give the tongue its fur-liike éppaarence. The primery papills
without the secondery projections is a relatively smooth tépering
projection, As seen in Figures 51 and 87, the secondary projec—
tions of epithelium are supported by the secondary projections of

the connective tissue., This epithelium exhibits 2 slight spongiosis
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end o pargkeratosis, Thess cells, which have been altersd by the
fluide and condenseiion, desquamate very easily, They are generally
worn awey st a repld rate. In digestive sud other disturbances, this
rate of spongiosis and parakeratosis may be incressed and this na-
terisl masy not be worn avsy rapidly snough and a furred or costed
tongue resulte. (Figuwres 43, 44 and 49). Clinieslly, s tongue
which has been insctive im a patient with febrile disease or diges~
tive disturbance cheracteristieally shows this piling up of the
secondsry projections slong with the trapping of mucous, food, and
bscterial products,

Von Ebner (1902) classifies the papilll into three groups,
those which are 3 %o 4.5 mm, in length and have nuierous protrusions
or extensions (lingus villoss), Second, those where very small or
no secondary protrusions say be seen on the primary papilla, Third,
the entire pepills does not constitute a perticular protrusion, but
is buried inte the common epitheliel covering as seen in old people
with atrophy,

Table V is a compilation of 44 adult tongues and 16 infant
tongues, lesmsurements were rade 1 em. anterior te the foramen
cecun and the number of filiforms per centimeter and the height of
the filiform papilli was determined, This sres is in the center of
the median rhomboid area where the filiforms are most profuse and
even in the most atrophid tonguee some papilli eould be found in this
sres. Il is interesting to note that in infants, the primsry papilli
are more than twice as frequent as in the sdult tonguss. Although
it wes difficult to measure the diameter of the primary papilli, it

wag felt that those of infants were at least one-third the size of
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the adult pepilli, The height of the filiform papilli vary cobe

siderably in the sdults and was impossible to determine in the ine

fants.

Kumber of Height of Filiform Humber of
e Ed AL SO Comigals
Adultg
iverege 17.5/cm. «73 mm, 1e43/em,
Range 5« 7 ol = 1,5 o, 0«11
infants
iverage 39.51 cm, not wvalid 15/ em,
Range 24 - 90 not valid 0 =5

The messurement was begun 1 ecm. anterior to the foramen cecum
in the midline and was slong 1 em, in front of this point and ine
cluded 21l papilli within 1 mm, of the plane of section,

Conical Papilli
Thie papills is extremely conbroversial and the term has been
used to describe two different types of papilli, Some feel that
the conleal is g specialized form of the fungifopm., Most authors
are of the opinion, however, that the conicsl is actually a hyper~

plastic and elongated primary filiform papilla. The preponderance
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of conlcel papilli in the nedian rhouboid area and in other areas
where filiforms are most commonly found make the latter designa-
tion of the conicels more velid, In this study, conical papilli
were arbitrarily determined on the bagig of thelr longer length
than the filiform and thelr considerably larger diameter. 1In
Table V, the conicales have been counted and sre considerably ler-
ger and less profuse than the filiforms, In Figure 58 are many
conical papilli showing extreme variation in size and length,

Fungiforn Papilli

The fungiform papilli are charscterized by having a base
whieh 1s smaller than their free emd., They are considerably more
sparse than the filiform pspilli and are located particulsrly upon
the anterior half of the dorsum of the tongue., (Figures ¢ and 10).
They are usually scatiered over the entire surfsce in children but
are definitely concentrated at the tip., The papilli also protrude
from papillary ridges. Muench (1696), Rudberg (1922) and Sguires
(1955), feel that the distribution of the fungiform papilli are so
individually charscteristic thet their arrangement msy serve to
identify a person much like fingerprints., Beesuse of their great
variasnce with age and in topographicsl distribution, these papilli
could not be studled with anmy degree of accuracy in this project.
Uf considerabls interest, wes the sppearance in the newborn tongues
of definitely elongated and pointed fungiform papilli on the tip.
| The possibility of these papilli baving a function of nipple per—
caption might be’¢unsidarad. Certainly, the taste buds which do
appesr in the fungiform papilli are most common in the newborn and

regress es life progresees. Hoffmen (1875), Stahr (1901), In
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guckling, the infant propels the milk in such & way that little cobe
tact is made with the circumvallste and foliate pepillae, It is in-
teresting to speculate that the sense of taste in i:hasé elongn ted
and profuse fungiform papllli on the tip of the infant tongus are
specifically designed for the suckling perlod end regress after theti
time,

The fungiform papilli in a living humen has a characteristic
red sppesrance and is markedly different than the surrounding fili-
form papilli, This reddened eppesrsnce ls due to a rether profuse
capillery network which can be seen through the mon-keratinising
epithelium, Geca sionally fungiform papilli will have rather primi-
tive small secondary projections which will partially obliterate
t.hesé capillaries,

ti Papi

The lenticular papilli - Krause (1908) - are flattened papilli
at the sides of the tongus ard are probably f{lattened fungiform
papilli, The term, lenticular pspilli, has also beem spplied to
atrophic pmjéctions behind the sulcus terminalis and the lymphoid
tissue areas usunlly on the lateral margins, The verm is a very
obscure one and is used rather loosely by imest suthors, |

| Gircumvallate Fapilli

The walled pepilli are the largest, most speclalized, asnd
most constant of the linguai papilli, They are distributed roughly
in g "V" which is anterior to snd parallel with the sulcus termina-
1is, (Mgures 2, 5, 9 and 13). Considersble veriation is present
in thelir number and particularly in the vertex of the "V" where one

or more pepilli mey be present,
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Hemy srrangements of the vallates have been deseribed ranging
from a "Y" to & "T", The "T" arrangement is quite rare, Schumscher
(1927), The "V* (Figure 13) and "Y* (Figure 16) are about equal in
nucber,

The contenticn that the angle éf the vertex hss racial sipg-
nificance is discussed by Sehumacher (1927). Anguletions in Jape-
nese were 115 degrees, in Hottentots 140 degrees and in Melanesians
up to 150 degrees. No raclal study was possible in this eeries.

The nuwiber of the papilli verles, Schumacher reported s range
of & to 16, with 9 the averasge. In Table VI, the papilli ranged from
1 to € on one side, There was little difference betweaﬁ the twe
sides. The midline papilli hed previously never been counted and in
this series show & renge of 0 - 4,

The dismeters of the papilli vary from 1 « 3 mm, in dicmeter
according to Schumscher (1927), In this study, & gfeater range was
found, Thie is probably due té the inecluelon of the infant tongues,
The average was 2,2 mm, with s renge of 2 - 3.3 mm,

Table VI
Logation of Circum Vallate FPapilli and Average

Biameter in MM, of Each Papilla in €21 Tongues

Right Laft Midline Average Digmeter
&verage 3.5 3.9 103 Zal Wiy
Range 17 1-8 Owd o2=343 mm,

Averaege age 1s 30.5 years, Range is Premature to &9 years .
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Table V11

Keeled Roumd Owoid
Husber of 72 483 28
Papilli
Percent of Gelh 61,64  29.2%
Total
Tongues with all 3 34 13

e Type

The trench or vallum may be interrupted iﬁ places (Figures 11 and 15)
and are given the term keeled, In Table VII, the three forms are
conpiled, The simple round type predomineting, The ovoid type sre
geen in & crowded vallum and often appear twinmned, Most of them

are separate, however. (Figures 9 and 12},

The ducts of the serous glands of Von Ebner open nmormslly into
the depth of the wvallum, (Figures 73 and 79)., 4idjacent mucous glands
have never been reported emptying into the vallum. The chief funo-
tion of the glands is fell to be gntire:];_as e flushing sgent and to
provids a relatively wet environment for the taste buds., The num-
ber of ducts have never bsen sccurately counted, An attempt to do
so vas done on 18 toﬁg‘ma. The duct openings averaged 6.9 per
papilla, 1t was felt that because of eonsidersble shape varistion,
sccurate counting would have to be done with serial mieroscopic sec=-

tions,



Smooth muscle fibers have been reported in the papilli and
may contract the papilla to provide a pumping setion,

Ganglion cells are usually found bemeath the glands deep in
the muscle. It is felt that they conirol seeretion but msy have
soms influence on muscular setivity,

The papilli are amazingly free of pathology. Few abscesses
have been reported, ko well-documented cases of mixed tumor or
carcinoms h.nvé been reported,

The Foliate Papilli

These are & rudisentary group of taste bud besring pepilli lo-
caeted on the latersl border of i;ha atlachment of the posterior tone
sillar pillar, {(Pigures 22 and 24). The number on sach side re-
portedly varies from 3 to 20, In Table VIII, the two sides wers
nesrly equal,

Lymphold tissue ls occaslonally found in this srea, {Figure
23). 'When irritated, it may become hyperplestic producing a clini-
cal nodule, This is frequently seen in clinicsl practice, parti-
c:ulan,in & cancerphobla patient,

Table VIII
Foliats Papilli in €3 Tomguss

Right Left

Average Number 5.17 5.30

Range 1-12 2=15
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Blood Vessels

‘The branches of the lingusl artery penetrate obliguely to-
vard the front and upwmrd into the body of the tongue. Numerous
bdnches extend into the musecle and after several divisions enter
the mucosa., Arterioles then form snd curve into the papilli. The
smallest papilli (filiform) receive only s singular vessel, while
the fungiform and vallate papillae réceive several branches which
further divide and anastomose within the papilla, These anasto-
moges send capilléry branches into the secondary pepilli., The
nuzber of caplillary loops will very in all papilli according to
the number of secondary projections. The veins atdsin consider-
sble gize in the vallate pepilli, There is apparently a sizeable
net between the arterioles and the venules in the fasecia lingua,
There sppears to be some crossing over the midline of the vehtms
drainsge while the arterioles apparently never cross the midline,

Lymphatic Vesselg

The lymphatic vessels form a dense network of rether coarse
vessels in the deeper layers of the mucosa and in the superficisl
layers, they form a rather fine net which ls in contaet with the
papilli of the tongue. The secondary projections receive only a
single loop while the primary and.other papilli may receive se-
veral anastomosing loops, which send brenches into each miero-
scopic pspilla, There is a particularly well developed natwork
in the vicinity of the lingual follicle. The veasels are also
very numerous im' the medisn portion of the tongue adjacent to
the circumvallats papilll and around the ducts of the Von Ebner

gland, In Figure 79 and 88 these lymphatic vessels cro very evident,
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Fissures of the tongue have not been studied to sny degree
during the past tweniy-five yeers except for s gtatistiosl snnly-
slg by Palperin, et al, (1953)., Fitswilliams (1927} compiled an
axtensiva munber of papers, all of which based their eonclusions
upon clinlcal observalions,

Tongue fissuring refers to the furrows and shallow clefts whieh
are not due to Injury, infection or neoplasis, but.are relatively
congtant and ﬁeﬁd to show uniforn pstterns, FWitgwilliams (1927)
quotes the classification of Dubreuil-Chaumbsrdel in which three
types are described; cerebriform, fillaceous and transverse,
Halperin, et al, (1953) felt that this clagsification was unsatise
factory due to the complexity of fissuring, In the present study,
Dubreuil-Chambardel's classification has been used with the sddition
of the longitudinel type. 1. Cerebriform,(Figures 29, 30 and 37),
scrotal, or beef-steak type, is characterized by numerous fissures
which course over the tongue in an irregular manner giving a pat-
tern similar to the convolutions of the braing 2. ‘!nggggggg;
(Figures 28, 31, 32, 34 and 36), or leaf-like type, has a central
fisgure from which many fissures course cutward toward the latarﬁl
margins in e somevhat anterior direction giving a leaf-llke appear=
ance, The flssures gemerally follow the course of the primery ridges;
3. Ipgnsverse, (Figure 33) fissuring is characterized by one to
several fissures which run perpendicularly to the midline generally
in the center of the dorsum; 4. longitudingl (Figures 35, 38, 39 and
40), fissures are often in the midline but are seen cccesionally on

both sides. The fissuring found in this study wae classified on
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the atove pattern. Occasionally, when two types were present in
the same tongue, it was classified according to the predomimant
pattern,

The presence or absence of papilli in the fiseures has been
assigned considerable importance Ly several suthors, Gchaffer (1951)
felt that fissuring which contalned papllli in the furrow was only
an abnormality whils the furrows which were devoid of pspilli were
due to a pathologlesl condition., This contention does not appesr
valid in light of the complete lack of correlation between presence
of papilli in the furrow and the type, severity and age of the
patient. Rearly half of the fissured tongues contained some papilli
in the fhrrowe, (Figures 25, 26 and 27),

In this study, 154 tongues vers studied in detail for fissur
ing. lio attempt was made to alter the sampling., There were 113
tsnguaé which had definmite gross fissuring to give a surpfiaingly
high 73,3 percent age, (Table IX), This is by far the greatest
percentage ever reported, Fitzwillianms (1927) quoted Chsumie who
reported an incidence of 60 percent in patients over 40 years,
Fitzwilliems felt this was an exaggeration, although Bernier (1955)
felt this was 2 realistic figure, Halperin, et al, (1953) found
only 127 cases im 2,476 petients observed clinically with no sex
difference, but aa&riy 67% of the patients were under 30 and over
€8% were under 50, And of considerable significance, only 11%
of the patientsbuero over 50 yesrs of age, but they had 32% of
the total fi&suring; Prinz and Greenbaum (1939) felt thet the con-
dition was present in only 0.5 £ of all humans regerdless of age.

The high ineidence reported im this study of gross tongues ix
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probably a truer pieturs of the incidence than the clinleal obser-
vations., It has been observed clinleslly thst many spparently fissure-
less tongues on digitel or instrument manipulation of the anterior
and niddle portion of the body will show well developed fissuring.
{(Figures 41 snd 42), This is particularly true of the cerebriform
type. Post-mortem gifferential contractability betwsen the muscle
and the fibrous tlssue may account in part for this more easily ap-
parent feature,

The etiology of fissuring has been a subject of considerable
speculation: mnuch of it empirical., Fitzwillismes (1927) felt that
the condition might be simply a nornmal variation or of atavistie
significance, He quoted many theories which inecluded: large size
which resulted in folding, direet relationship to hereditery arth-
ritls, congenital syphilis, septic stomstitis, epileptic bites, and
even 3 resull of or a sign of criminality and degenerscy. He felt
along with Thomson that fissuring was prevelant in children who
sucked continuslly on the tongus, fingers, or foreign objects.

Myers (1914) felt that tongue chewing was itself hereditary and led
to figsuring but this view is felt to be invalld on the basis of
c¢linical observation,

Many writers have stressed the hereditary nature of the cone
dition., ©Decause of the high incidénce of fissuring it is felt that
familial tendency is merely coincidental, The fairly infrequent
three and four generation examples are more publicized than cases
like the patient cited by Fitzwilliams, who had severe fissuring but
none of her ien children and only a very few of the grandchildren had
it.
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The area of the tongue affected has never been stulied to amy
degree because of the difficulty of couplete access to the entire
body and root, One case cited by Dubreuil-Chambardel extended the
entire length of the tongue, ending in the epiglottic fold, This
probably represented a cleft rather than a fissure, In this
study, no fissures passed or through the sulcus terminalis, Unly
two fissures (both of the longitudina) type) entered the median
rhombold area. Most fissures vere restricted to the anterior one
half of the dorsal surface of the body. (Figures, 30, 31, 32, 33,
34, 35, 38 and 40), _

(n the basis of the high ineidence of fissuring and definite
increase with age (89,7 % over 50 years) as also noted by lalperin,
it becomes evident that fissuring may well be relstively & none-
pathological aging process, Histologiesl sections reveal significant
findings., (Flgures 25 and 27), The depth of the fissure or furrow
has a considerably thicker jumetion between the lamina propris and
the muscle bundles than in the surfaes or ridge portion, Also of
possible importance is the gemeral thinning of the laminm propria
in the enterior part of the tongue with incresse of fat in the
connective tissues, partieularly in the surface portion, On the
basis of this study, traums, heavy muscular setivity, particularly
of the transversus muscle, and atrophy of ajpe are felt to be the
most important etiological factors in fissuring.

An gpparent sex difference is seen in the foliaceous type of
fissure. (Tsble IX), The male ineidence of £4 percent may possibly
be explained on the basis of more powerful muscular sctivity which
pulls the interwpaplllary ridge tissue still deeper than the ridge
itself,
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The absence of fissures in anmy of the mewborn and prematures,
and children up to 7 years, is an interesting {inding which pointe
even more to the luportance of traums, muscular petivity, and
atrophy as logleal stiologicsl fsctors. Hoyes (1956) examinsd 619
newborn infants and found no cases of fissuring,

Fiseuring is of some clinieal importance, Severe glossitis may
result from food impaction and/or btecterial invedion of the epitheliue
in the fissure, These patients must be given special instruction
in the hygienic care of the tissues. In geographic tongue and
lichen planus, there is a decided tendency for fissuring to be pre-
gsent,

These three harsless but annoying conditionms, (Flgures 43, Lidy o
45y 46, 47, 48, 54 and 58), although sepsrate clinical entities,
areproduced by similar etiological feetors which sct upon the fili-
form papilli, The varilation and degree of the effect is deternined
by the tacterizl flora, state of hydration, type of diet, and meta-
bolic sctdvity; and chenges in the relative activity of the sbtove
fgctors upon the papilla felt to result in the three different
clinleal entitieas. The basis changes in the papilla are actuslly
locelized in the secondary projections rather than the primary
papills or the ridge, These microscopic changes consist of para-
keratosls and spongiosis in varying states of degeneration and bec~
terial setivity, (Pigures 49, 51 apd 52), These changes ean take
place in any location where filiforms are present in significant
amodints, but the median rbomboid ares and the mid portion anterior

to it are the cheracteristic sites, This area (Figures 9, 43, 45
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and 47), is often depressed and receives little masticatory fric-
tion which normally keepe filiforms trim and vital, In altered,
local or metabolic conditions, stagnstion of food, cell dsbris and
micro~organisns con foment filiform proliferation,

Hany explanations exist regarding the etiology of the condition,
Chemical irritants, suoh ss strong mouth-washes, hyperacidity from
gustritis, and perticularly oxidizing agents bave been implicated.
Hany investigators have felt thet parssitic stimulstion was s fac~
tor, particularly as sm aftermath of persistent antibiotic adminise
tration which permits yeast and fungus forms to proliferate, (Crobn
and Drosd, 1943)., Most investigators (Crohn and Drosd) feel that the
coasted tongue is not dus %o eutointoxieation. Today,itids felt that
the condition is not due to a specific factor but to s gemeral un~
hygienle condition coupled with reduced salivery flow and lack of
proper masticatory wear, Bernier (1955) noted the great number of
cases seaﬁ in troops living on dry packaged foods and s limited
vater supply, Most hospital patients with the condition are de-
bilitated by a febwile disease which decrsases salivary flow, or
suffer from a depressed netabolism which leads to stagnstion amd
resultant proliferation. In this study, 3,88 of a grow of 154
patiente (average age - 69,5 years) had well developed hairy iongueﬁ.
in all cases the patients succumbed to long illnesses such as tuber-
culosis, dishetes mellitus, or severe cerebwo-vascular disease: all
diseases in whieh food debris often becomes concentrated on the dore
sun of the tongue,

Coated tongue ususlly is a pre-existing conditioen to hairy

tongue and generally is caused to a lesser degree by menmy of the same
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The erusted tongus is actually a dehydration end slight necro-
s#is of the coated tongua, It iz seem in severe mouth breathing habits
and is s fregyuent occurrence after generel snesthetics or the use of
oxygen, There is little mention of the condition in the literature
because it is transitory snd reversible clinmleally. In this detalled
study of 15, tonguss, 12 extensive cases (7.9%) were found and
aunerous small ereas particularly just posterior to the tip were
noted on approximstely 30 other tongues. (Grossly, the conditions
pattern and cherecteristics may ber seen in Flgures 54 end 55, In
Figurs 56, the histological picture is ome of necrosis snd debydra-
tion of the spongiotic epithelium on the more exposed portiocms of
the filiform papilli;

Hairy tongue, costed tongus, snd crusted tongue are pimilar
conditions invelving the filiform pppilli, In any consideration of
helitosis (fetor ex oris) these types of tissue and debris accumu-
lation must be considered first, Increase of the roughage of the
diet, tongue brushing and exercises, and elisimation of systemie
conditions asre of grestest benmefit, Decreasse in the sbility to
taste hag been noted in these conditions because of debris which
piles up in the vallstes and foliastes, When good oral hygienme is
ingtituted, the sense of teste usually returms rapidly.

At of

Clinleally, atrophy of the papllli can be temporary or perns~
nent, It is apparent thst the filiform papilli are extemely labile,
The secondary projections eapocialiy may chov extresme wariation to
metabolic changes., Becsuse of the difficulty of correleting a myriad
of ﬁnniunl and gross {eaturss, only the complete absence of filiferm
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factors, Coating or furring, is simply spongiosis and slight para-
keratoels which forme zs a result of drying, as in mouth breathing,
(Figure 51), Disuse caused by altered uetabolism, as im fever,
(#igure 43), intoxication, and gastre-intestinal disturbences is
aloo a factor, (Figure 44), The specificity sseribed to the
ceusss of eoating bave been voluminously reported in the literatwre.
Most of these papers, of whiech that by Henning (1879) is typieal,
deseribe a color chenge or pattern to the costing and then link it
to the disease from which the pstient iz suffering, Cliniesl ax-o.
perieonce eoupled with the specimens in this survey indicate thet
there is little or no specificity to the costed tongus, 154 tonguea,
studied in detail, 90 or 58.4%, had coatings which were classsified
arbitrerily as slight, moderate, and severe, (Table X), There was
s definite trend to severe costing in patients who had been hospi-
telized for long periods, while in capes of swiden desth costing was

much less frequent, The age of the petient did not appear to be sig-

nificant.
Isble X
Slight Foderate = Severe Total
Numbexr 48 25 17 g0

Fercent ' 31,2 16.1 11,1 58,4
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papllll was recorded. In 9,.7% of the 154 eages obgerved, there wss
complete absence of both the primary and secondary projeetions.
(Flgures 3‘;‘?&::! 40). (mly one of these patients was under 50
years of sge, Two of the patients died of chronic leukemis and the
others of cersbro-~veseular snd eardio~vasgulsr diseage, It would
soen that debilltation amd lack of stimulation are feetors in the
pathogenesis of this condition, Sections of the dorsal surfece
usually show some fungiforms which are extreumely atrophic, and,
in whieh the epithelium shows considersble slongstion of the rete
pegs but no corresponding surface projections, |

Pew conclusions ¢on be reached coneerning lingusl atrophy on
the basis of this etudy, However, it is the suthor's feeling that
the primery papilild, if not completely atrophied, can recover apd
produce new secondary projections.

The bded

That part of the tongue lying anterior to the vedtex of the
cirecum vallates in the midline is in a peeuliar envirommental
position, It is usually depressed below the snterior part of the
dorsum and may be isolated even farther Ly latersl swellings or
protrusions, Table XI shows that '24;1 of €3 odult tongues have de-
finite lateral masses on esch side of the depression,

This isolated atwosphere is responsible for the bulk of bairy
tongue distribution, (Figure 47). The results of continual stimue
lation and irritation of the papilli results in large comlcal
pepilli and comsiderasble fitrosis, (Figures 13, 24, 57 and 58),
The depression and irregularity of this ares has often been ex-

plained on the besis of disturbsnce in the tubereulum impar anpd



latersl linguel swelling fusion, (Figure 1),
Table XI

Slight Medium Prominent Total

Number 10 3 7 20

Percent 12,9 306 b’tlﬁ 240{}

4 eondition in which thie defeet or irreguisrity incliudes
loss of papilli, clinical reddness, and pseudoeinduration has been
terued median rhowboid glossitis, Broeg's glossitis, rhombica
medisns, and ete, First deseribed by Broeg and Pautrier in 1915,
it has been deseribed umder seversl names, Lane (1924), Fordyce
and Canmon (1923), end Zimmerman (1928), The latter paper is a
complete review and anelysis of 34 cssess 80§ wers observed in
men, Halperin, et gl, (1953) found & cases in 2,478 patients in which
half of the patients were men,

In this survey, there were only two cases which were sufficiently
involved to warrant the diagmosis., Both were males, (Figures 59 and
€0), These figures show two cases grossly and cliniecally. Figure
6l is almost idembical to the case presented by Bernier in 1955.

This elinieal entity has been of considerable importance bLecauss
of the confusion with carcinoms, Many specimens have been biopsied
bedause of the hardness from underlying {itrosis end the marked
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differestiation from the surrounding papdlla~containing tissue,
However, in reviewing the literature, Martin, tunster, and Sugar-
beker (1940) found no cases of carcimoms arising in this ares and
since that time, no cases have been reported, The condition should
he éonaidmrad o congenitel defect end no treatment is nadessary
uqapt good hygiene,

Linguel Tonsi) Wyperplgsia

The root of the tonmgue is difficult to visuslize and palpate
elinleally and consequently, little material is availsble in the
literature concerning the conditions which can ocour in the nost
inferior portion of Waldeyer's ring, The study of this portion of
the tongue 1s extremaly interesting,

In Table ¥1I, the surface characteristics of 128 tongues wers
divided inte nodular, severe nodular, and smooth., The varying
degrees of nodularity are seen in Figures 63, &4, 65, 66, 67 and (8,
The smooth tonsll area (Figures 12 and 62), The smooth tonsil ares
ig nol normel since the linesr folde which converge posteriorly
toward the epiglottis are a direct result of developmemt., (Pigures
6 and 9), The smoothmess was sccompanied by a deorease in the mune
ber of lymphoid openings and decresse in the lymph follicles and
mucous gland tissue, Nodularity has been deseribed as a lymphoid
hyperplasia., In this study, this wes nmot trus, Many of the severest
bodules are composed entirely of mucous gland tissue which conteing
little or mo lymphold tissue. (Figure 69). Actusl tonsillitis in
which the lymphoid tissue predowminstes was inpossible to accurately
differentiate from the gland hyperplasia on gross examination,

Beouuse most lymphold openings sre flushed with a muecous gland
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severe tonsillitls is seldom encountered on the tongue as in the
palatine and pharyngesl tonsils., The lingual tonsil is supported
only on 1ts bese and is not held firmly by s strong fibrous capsule,
There appeared to be 8 greduel enlargement with age of the lingual
tonsil, The smooth atrophic toneil is certeinly less frequent in'
older age groups. There was & slightly higher incidence of severe
nodularity in males, The greater use of forceful lreathing by

wop in smoking and athletics mey sccoumt for this slight difference,

128 Tonguseg :

Smooth Koduley Severe Nedular
Juber 39 6 1
iverage Age 43.5 56,7 57.8
ige range O=86 0=89 2556

In the mierosecopic sections varying degrses of hyperplasis of
the mucous glande and lymphoid tonsils mey be seen in Figures 70,
71 and 76,

Despite this great growth of the surface of the root, there
appears to ve little li-itation of function, Some limitations in
phonetics might be expected in the tonguses in Figures 67 and 68,
This may be an explanation of gradusl hosrseness with the normsl

true voeal cords.
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One of the most interesting phases of this series of tongues
was the finding of 7 persistent thyroglozsal ducts in the adult
tongues, In one of these,at the base of the epiglottis, wes s
small nodule of thyroid tissve. (Figuwre £0). In 2 premsture
infant tonguss, definite cysts with primitive epithelium were
found in the srea of the thyroglossal duet, Figures 84 and 84
show the largest of these cysts,

Most of the studies of thyroglossal ducts and ectople thy-
roid have besn on surgicel speeimens. Bailey (1925) felt that
cysts of the thyroglossal duct above the hyoid im the tongue is
rarer than lingual thyroid, & mmber of workers have emphasized
the complete removal of thyroglossal sinuses and fistull is essen-
tial, to prevent recurrence of cyste, Kinsella, (1939), Pemberton,
and Stalker, (1940), Complete removel would be extremsly difficult
in those lying in the tongue above the hyoid., Most cysts lie below
the hyoid, Marshall and Beoker (1949) reported that only 61 of
310 occurred sﬁwa the hyoid,

Schumscher (1927) stated that in 5 mm, embryos, the duct has
becowe a solid epithelisl mass which lreaks up at 16 mm, He felt
that remnants of this duet mey remein well developed into old age.
Many branches amd compariments in the ducts have been deseribed, and
examples are seen in Figures 79, &1 and B2,

4 foramen cecum vhich extended beyond 7 mm, was arbitrarily
congidered to be a thyroglossal duet. In 58 foramina which were
accurately messured, an sversge depth of 3.4 mm, was obtained with

a range from a slight depression to 7 mm. (Figure 73).
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Seven ducts were found in 306 tonguse (over 7 mm, Six vere in
elderly patients and one in a fifteen year old boy. There were no
other abnormelities of these tonguse, Figures 74, 76, 77, 78, &0
and €l are typlesl of the ducte found, Figure 82 shows & small
egystic ares from the tongue of Figure £1,

In such 2 linited type of material, it is difficult to inter-
pret the significence of these ssymptonstic structures, The two
thyroglossal eysts in the infants were undetected st autopey.

Of poseible surgicsl importance is the observation of the
ralationshlp of the forawen cecum snd the sulcus termimalis on
the surface. In all cases but Figure 81, the apex of the "V" i
at the level of and slightly below the apex of the sulcus tersina-
1lis as seen in Flgures 73, T4, 75, 76, T7, 78, 79 and 80, In
viewing such a forauen cecum from the front of the mouth, s smail
probe could be directed straight lack inte the forsmen. In cases
of severe thyrovid disesse or where difficulty in deglutition is
experienced, this techniqus might aid in determining whether an
exploratory disseetiocn is necessary, FPurther investigation of
a larger sampling in indicated in order %o eatahlish the useful-
ness of this suggestion,

Misgellaneous Pathological Conmditions

In the routine study of conditions evident in atibopsy s;ﬁeci—
mnens, there were many lssions found incidentally, Tabulation
was made of these eonditions but beceuse of the relatively small
sampling very few copelusions can be resched as to incidence and
clinical significanoce.

The securrence of trichinells organisme in husen dhsele ig
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believed to be quite high, Wright and Welton (1944) found an inei-
dence of 16,1% of the orgeniems, most of then caleified, Four cases
of ealelfied trichinellse were found ineidentally in 104 separate
#lides taken of routine sreas or specific lesions of the mueosa, an
incidence of 3,81, Il ie felt thst this figure could be higher if
routdlne ruscle sections were taken, The tongus is not the most
frequent reported site of the organissms but might prove to be one
of the more lmportant muscular deposit organs, 0Of the other oral
tissues seen by this observer, only the 1lip in routins pathologieal
seetions has contained the orgeniszs incidentally, Mo particular
area of the tongue appeared to be predisposed toward this eondition
in these four cuses, O(me in a 46 year old male was nesr the epig=
lotiis, on the right latersl margin in a 79 yesr old male, nesr the
tip bensath the lamine propria in a 74 yeer old female, (Figure 89),
and in an 82 year old mele, beneath the lingusl tonsil inl the mid-
line, (Figure 90}, |

Tooth bite marks were a common finding - 17 of 87 esses or ap=
proxi.ately 20% (Figures 10, and 4{0). One one showed definite antee
mortem evidenee of patholegy., (Figure 93), MNost of the tooth
marks were felt to be poét-mrta:n or a pressure just at death, iost
of the tongues showing this distortion were from patients who had
died in surgery or who had been in pain just pribr to death,

Inflammetory infiltration in the mucosa of the tongue is an
extresely uncommon occurrence, In ons apparently healthy young
male, who committed suicide by carbon mogoxide, s dﬂ'ﬁ:n Sube
epithelisl chronic inflasmatory infiltrstion was noted, (Figure

94)e This may be a coincidense but it warrants further study as a
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possible change in carbon mopaxide poisoning, Moritz (1953)
noted chronic inflsmnatory infiltration around central nervous
systes lesions which resulted from anoxic aiastmtion in patients
who succumbed some time after exposure. Nc references are availe
able which deseribe infiltration due to & lethal dose,
Vasodilation, particulerly of the mucosal vessels in the
rootl, was a frequent finding and probebly resulted from strained
respiratory movements prior to desth, (Figure 63)., In one case,
(Figmre 91), thrombosis of the vessel had occurred.
Only one true canker sore (apthous ulcer) was foumd, (Figure
95)e 1t is fairly typical of this ulcerative condition and had
probably been present for several days prior to death, It is
highly protable thet apthous ulceration is more freguent than
found in this study, Hospital patients show a high incidence of the
eondition, |
- The presence of stagmated and clotted blood in vessels ad,ja;
cent to the lamine propria was sesn in six cases. In Figures 6 and
85, this darkening may be seen grossly and in Figuresf6 and 87, the
blood can be seen microscopically, It was felt that this is a re-
sult of pressure upon the tongue prior to desth,
This appears to be due to e dilation of the lymphsties (Flgwre
88) in the area and an escape of blood into them from small eapile
laries, This condition could not be seen until the tongue was cut
in half. _
Diserete modules of lymphoid tissue were seen cccasionally,
Most of them like Figure 96 conteined one or more lymphoid follicles,
They are felt to be a result of injury to the threat mucose and are

not specific for any disease process,
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Soar tissue similer to that in Figure 92 was seen in ten cases.

Host of the scars were found on the anterior ome half of the body,
Most of them were probably due to bites., Foreigm bodies sueh as
bones, bueck-shot, and tooth-brush bristles are reported to be common
but none were encountered in the specimens examined,

Although neoplasms, both benign and malignant, did ocour in
some of the tongues, they vere removed by the pathologist st sutopsy,

and were, therefore, not evailable for this study,



in this study particulsr empbssis wes placed upon finding histe
ological and gross verification for conditions of the tongue thst
have been described, classified and treated upon the rsther empiricsl
basis of eclinical obtservetion and examinstion of distorted surgicel
material,

Initially, a large mumber of entities were considered for
evalurtion tut many were eliminated beceuse of post-mortem distortion

and lack of definitive detail in the fixed stste, The study as

@

completed consists of seven basic perts,

First, @ compilation of anatomicsl messurements and features was
made, This included varistionms in symmetry and shape, lymphoid
openings, the cireumvallete ares charscteristics based on the overeall
dimensions at different ages, The latter stuay of the width, body
length, and root length produced a2 rother significant curve of
nearly parsllel growth up to the age of puberty. The icngth of the
anterior portion shortens somewhat after L0 years while the width
and the base or root remsin fairly constant. Tids feature may explain
what elinicelly appesrs to be 2 broadening of the tongue with age,
but which might be actually a shortening of the length sceompanied
by lack of flexibility and vitality. The rspid growth attaimment
8s shown in the tebles included may be of some value in Orthodontis
where muscular growth of the tongue may be a factor in producing or
intensifying a malocclusion,

Second, the pertinent features in fissuring were studiszd with
particulsr reference to age incidence, ares of the tongue involved,

the pattern of the fissures, and the tissue changes in the lmmina
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propria and musculature, Fissuring did not occur before the age of
seven, but lnereased in incidence with agm. 73.3 percent of the tongues
had fissures; the highest incidence reported in the litersture, The
fissures were restricted to the anterior two-thirds of the body snd
were classifled as cerebriform, i’oliacmuas, trongverse, and longitu~
dimal, Only in the foliaceous type was there & significant sex
difference with 84,0 percent in males, £9,7 pereent of the patiemts
over 50 yeers of sge had fissuring, indiceting that the process may
be a phase of aging., Histologlecal evidence of changes in the lumina
proprie and fat content in the anberior portion of the tongue slong
with the primery ridge distribution may be fsectors.

Third, involvemant of the filiform papilli snd its role in hairy
tongue, coated tongue, orusted tongue, snd strophy was studied, 1In
the four comiitions, the besie change is mainly within the epithelium -
of the secorndary projeetions and inflasmatory changes in the connective
tissue is not = festure exceapt in secondary involvement, In hairy
tongue, the process is mainly a parakeratosis of the secondary projeection,
in coated t-ongﬁa it is primarily e apong:i:r:sia of the projections, and
in crusted tongue it is 8 necrosis of the sponglotic snd perskeratotic
epithelium. Atrophy of the pspilii is possibly s reversible process
if the primary projection does not completsly atrophy.

Fourth, the median rhombold sres, its irregularities, its pre-
disposition to hyperplesia, and its involvement in the clinieal
entity of median rhorboid glossitis were evaluated. This ares isg
susceptible to filth sccumulation and resultant stimulstion of the

papilli and filbrous tissue, The lateral magses sre of poms isportance,
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Histological festures of the median rhomboid glossitis were studied
with 1ittle upon which to base conclusions. The sbsence of any
reported carcinoms in this srea is an important cheraeteristic,

Fifth, the irfegulerities of the lingusl tonsil area and their
increase with age were evaluated, Many of the bulbous and
nodular proliferations are not a2 truve tonsillitis but are due to
extensive hyperplasias of the mucous glands, Clinicsl tonsillitis
is felt to be a minor problem as the tissue may expand upward without
resistance from a fibrous capsule, The slightly bhigher incidence
of severe nodularity in men may pousible be explained on the basis
of heovier smoking and more forced hreathing due to physicel exertion,

Sixth, the thyroglossal duct and its relationship to the
forsmen cecum snd sulcus teminalis were studfed, Seven cases of
persistent thyroglossal ducts snd two coses of thyroglossal eysts
(both in infants) were found, One of the ducts ended in a nodule
of throid tissue st the base of the epiglottis, In the persistent
ducts there was o significant infericr—,osiorior direction of the
foramen cecum snd the vertex wes usually depressed below the posterior
wall of thé sulecws terminalis. This onatomical feature may be of
some signilicance surgically when ectopic thyroid or thyroglossal
duct cyst formmetion is.suspectad.

Finally, a tabuletion was made of lesions or features which were
not noted or removed by the psthologist at autopsy, Four sepsrate
cases of single triéhinella organisms were found microsgopically sas
incidental findings, This 3.8% incidence indicates that the
tongue is & rather frequent site of the organisms, Further studies
slong these lines are suggested.

Tooth bite-marks were found in & proximstely 20 percent of the
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tongues. Most of the marks were seen in individusls who died in
surgery or who were in severe pain prior to desth.

The relstive absence of inflammatery'infiltrwtiaﬁ was noted,
In one case of carbon monoxide poisoning, a chronie inflasmatory
infiltrate was present in apparently nomsl tissve, This warrants
further study es @ possible medical-legal tool,

The presence of blood in appsrently dilated lymphatics in the
lsmina proprie was found in severai cases, and were presumed to
be due to pressure or manipulstion of the tongue prior to death,

Scar tissve was present on the anterior one hell of ten tongues.
Ro foreign bodies were found,

Suggestions of clinical significence based upon the results
of this study may be of velue in medicine snd dentistry. In several

instances further studies are indicsted and suggested,

A series of 30€ tongues which were ramoved at autopsy were

- studied for anetomical and pethological features. Messurement and

descriptions were made of the major snstamicsl structures in one

third of the tongues, The pathological features of fissuring,
filiform pepilli disease, Lhe mecien rhomboid area, the nodular
lingual tonsil, the persistent thyroglosssl duct,sandbincidental
lesions were complhed., Correlstion with eliniecel features wes made
wherever possible, Suppestions, of eliniecal huportancé are rFased upon

the conciusions which were made,
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Figure 1, Schematic dreving of the dewvelogment of the tongue,
A is spproximstely 5 am. B is spproximately 12 :m. 1 48 body
of tongue formed Yy lateral lingusl swellings. £

cocus area and glte of tuberowlum impar, 3 is second brauchial
areh widoh i not present in the fully formed tongue. 4 is
copula wiich hes formed the major portion of the eplglottis,
5 ig arytencid formation,

Figure 2, The root and posterier portion of the body. & well
developed and deep sulous tersdnelis is present, The foramen
cecum is at the vertex, The comverging folds of lymphoid tissue
and the openings of esch nodule are well demonstreted, Seversl
lenticular papilli are sesn just posterior to the sulous terzing-
iis on the lateral bordars, The eircumvallate papilli sre mot

vell demonstrated and ere irregular in distribution, Some comicsl

papilli way be seen in the sedian rhombold srea,
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Figure 3

Flgure 4
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Figare J, Hidline section of the tongue wvith demonstretion of the
longltudinel, transverse and gerdo-glossal muscles, The lasing
propris, naar the tip on the left, is extremely thick. Note the
folisceous fissuring with assoclated irregulsrity of the connec-
tive tisave,

Flgure 4, The gecio-glossal muscle fibers can be seen entering
the intrineic musculature. The tip of the tongue ie on the left,
Anterior to the foramen cecum are large conicals, Some slight
lymphoid podularity is present in the root., There is slight fip
-guring of the folisceous type with slight distortion of the lauinas
propria,



Figure 5

Figure 6



Figure 5. lorral circusvellate distributdon with many of the

papilll reised aiove the vallum, Seversl are stippled and two
gre doubled., The median rhomboid areg ¢ontaing mmerous conie
cal papilli and coneiderable debris, The lingual tonsil ares

is reletively smooth but hss & alight converging psttern., The
magous glands ere slightly hyperplastie.

Fgure 6, The lamins propria ir a 10 day infant showing blood
stagnation in sdjacent lymphatic channels, The elongnted
fungifors papilll on the tip can be wedl seen, The linear
comwerging lymphold tissue is well demonstrated.
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Figure &,

VIII

Primary filifotw papilli contalning sany secondary

projections, iumerous coniosls in varying stages of hyper-
plagla are seen, Section is from the medisn rhomboid area in
8 34 yoar old male, 96619
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Figure 9

Flgure 10



Fignre 9, 7The tongue of a 4 month infant with the fungiform dig-
tribution accentusted by blood pigsent on the dorsum. The sulous
tersinalls is very prouinent, The lymphoid tizsus of the root ig
relatively undeveloped, The ciroumvsilate papilly et the spex is
double, The filiform distribution is roughly outlined by the pig-
mentation, although it does extend into the median rhombold ares,

Figure 10, Funglfora distribution on the dorsum of 8 5 your eold
boy, The seecomdsry projections of the filiform papilli sccentuate
the fungiforms near the midline, Fromounced tooth marks are Pre=
sent, The petient died severnl hours after en autowobile scei-
deﬂto



Figure 11

Figure 12
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Figure 11, Circumvailste papilles on the right is single with

s separate vallum, On the left is s triple papilla whieh has ioe
complete vallum, The keeled papilla on the left is typieal of
this type, OSeveral mucous glapd opemings may be obperved, The
patient vas s 14 year old mele. ,i6X,

Figure 12, 4 large circumwallate papilla is at the vertex, It
has a slight bifureation but hes & single base, The fungiform
distribution is irregular. Three of the papilii sre ralsed
sbove the suwrface, The lymphold area is quite smooth, The
median rhomboid area shows slight irregularity and slight depres-
sion, Uo sulcus terminalis is present, The patient was an 86
yoar old male,



I11

THE CENTRAL
LY T THE NUMERAL IDENTIF

Figure 14



v

Figure 13, The suleus terminelis ie very prominent and the eire
cunvallate papilll show good distribution, Thay sre flat and
flush with the vallum, The median rhomboid ares shows a typlesl

sion with a slight ridge in the center. There is conslder-
able nodularity which resembles fissuring, however, this is mot
a true fissuring, The lymphoid tissus of the root is relatively
gaooth, The patientwms & 70 yeor old male,

Figure i4{, A deep foramen ceoun without s central circumvallate
papilla. The foremen weasured 5 vm, in depth and ended rether
abruptly. The orifices of the mupous glamds sre prominent, The
patient vas 8 14 yeur old male,



Figure 16



Figure 15, 4 good sxample of a triple circumvallate papilla
showing a wide vallim and a keeled sttachment of the vallum to
the papilli, Several duct openings sre seen and are probebly
from the serous glands of Von Ebner, 1,0X. The speciven is
fyrom a 66 year old male,

Figure 16, 4 "Y" gheped eiroumvallate distribution, The papilli
on the left are raised while those on the right are slmost flush,
The smooth srea just anterior to the foremen ceeum may be a medlan
rhonbold defeet, There are mmercus eonicals and hyperplastic filie
forms in the more typicel medisn rhombold area, Very hyperplastic
lenticular papilli are present posterior to the sulcus terminalis,
The lymphoid tissue is hyperplastic and nodulsr., The specimen is
frow 2 76 year old male,



Figure 17, The clroumvallete paplilll showlng a relatively smsoth
but not a polished surfnce. The sulcus termimalie iz im the wpper
left and filiform papllli of the dorsum of the body ere in the
lower right, The specimen is fyrom a 4 wonth male, 1,3X.

Figure 18, 4 circumvallate pepilla with the oral surface on the
left, A Von Ebner gland and duct may be seen along the lower mer-
gin emptying into the trough, 4 mall central srea shows sjuamous
metaplasis in a duet of Von Ebner near the surface. The muscular
distribulion into the papilla can be seen in the center, Glandular
tissus on the right iz all of the Von ‘bmsr type. The specimen is
from an 82 year old female. 16X,
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Flgure 20



Figure 19, Primry ridges and primory projections with begimning
seccixlary prolections, The very fime "hairs" can be seen best
in the middle and slightly to the left, The specimen is from a
5 month male, 1.3,

Figure 20, Taste bud from the exposed surfues of a ciroumvallste
papilla, The centrsl depression on the surface can be seen, The
ares of the imner taste pore 1s just beneath ths central pit, The
sustentacular cells are the more periphersl thinned out gtructurss.
The neuro-epithelisl cells are in the centar. Since this is an

H & E section, nerve fibers leeding from the bud eannot be seen,
The specimen is from an 82 year old female, 220X,



Figure 22



Flgore 21, A very small lingusl tonsil and pore, Magous glands
shoving sose ductal distention are sepsrated from the lymphoid
tispus by some fsi comtaiming fibrous tisswe, The specluen is
from 8 79 year old msle, 5K,

Figure 22, TFollate papilli on the lateral surface of the tongue.
The primary filiform papilli on the right are somewhat elongated,
On the ief't, the foliste papilli blend into the smooth undersurface
of the tongue, The specimen is from a 35 year old mele, 1.3X%,
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Figure 23




Figure 23, Foliate papilli on the lateral ecurfsce showing some

lyzphold tissue in the center. Clinicaily, thls lymphold tiscue
becomss nodulsr and cen produce a elinieally disturbing lesion,

The specisen is from a 47 yesr old male. .08X,

Pigure 24e The circumvsllste pepilli are very prominent, Those
close to the midline ehow e granuler surface, while those that

are leteral are guite smooth, The median rhowbold ares is depressed
with a slight furrowed ridge. The conicsls are hyperplastic, The
foliate papilli on the laterel surfaces sre very prominent snd
quite characteristie, The modularity in the lymphioid tissue is
fairly typleal, Primary ridges, uhich are deveid of primery {iile
forms, can be seen anterior to the eircumvellste papilli ruaning

in ar anterior-laterel directicn, The specimen is from a 76 Year
old female,
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Figure 25, Cersitriform fissuring showing the organization of the
muscle ani connective timsue sdjscent to the furrow and lesding up
into tue ridge. In the lower rldge & primery £iliform papilla with
slight secondery projections mgy be seem., The fwrrow at the top
contalins portiocns of a pepills which originsted from the wall of
the ridge, Thore is some suggestion of a pattern to the muscular
distribution at the bese of the ridge, The lack of inflowmatory
infiltration is typical. The specimen is fyom an 82 yeoar old male.
Sk,

Figure 26, A higher power of Figure 25 from the ares of the
furrow with the papills ariging from the wsll of the ridge, The
irveguler surface of the ridge shove 2 slight desjuamation of
parakeratotic epithelium, The linear distribution and the muse
culsr attachment are st the base of ths rrojection, 12X,
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Figure 27, A deep longitudingl fissure from the midline, The
maseulsr otlschment to the lemina propria is very eheracteristic.
The papillary projections within thie large fissure are of a con~
pound conical iype having mumerous secondsry projections. The
connsgtive tissue within these papilli, perticularly st the botton
of the furrow appesr to heve direet connection with some of the
musele bundles, There is coneiderabls fat present adjacent to

the lamine propris, GSome dislated lymphatic vessels may bs seen
in the laft hamd part of the ploture, The opeclser is from s

59 year old male, 5X.

Flgure 26, The tongue of a widdle aged mele showing the laters)
furrows vhich are usually the terminals of folisceous {issuring,
Whether treums from mastiestion hes produced this ehange is un-
known, This is a common finding,
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Figure 29

Flgure 30



Figure 29, This i3 s generelized distribution of the cevebri-
form type of flssuring whiech shows a alight treneverse pettern
in the middle and folisceous pattern on the lateral mergins,
Hote the absence of secondery profections except in the medisn
- rhomboid srea where there are also some hyperplastio conicals.
The specinen is from & 60 year old male,

Figure 30, 4 typleal ceretriform type of fiseuring with numerous
secondsry projections of the filiform pepilli in the middle por-
tion of the body, Some hyperplestic condocals sand fungiforms say
be seen in the median rhoztoid ares snd on the latersl mergin,
There is a slight distortion in symmetry. The specimen ig from an
85 year old nale,
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Figare 21, Cersbriforn fissuring whieh is difficult to differen~
tdote from the follsceous type. The disgnoeis is zede primsrily
on the tesis of the incompletes path of the fissures towards the
lateral border, The median rhomboid ares shows o characteristie
irregulerity, (n the right is an ares of postaortem destruetion,
The fungiform papilll are quite prominent and no secondary proe
Jections and only s few primsry flliform pepilli are present, The
gpocimen is from a 72 yesr old sale,

Figure 32, Foliaceous type of fissuring showing the lateral
pattern of the fissures radiating from the central fissure, This
lipear pattern is slsost parallsl to the midline at the tip, The
filiform distribution is quite typical and there are msny elonga-
ted secondary projections, This imperts a furred appearance.
Several hyperplsstic conicals mey be seen in this ares of fuwrring
a8 well as along the latersl border on the left, The specimen 1s
Trom a 45 year old male.



Figure 33




Figure 33, Trensverse fissuring of the middle one third, This

ie @ typleal distribution of this type of flsowring. The pepilli
aro exiresely atrophic except iz the median rhosboid ares whers
soms condcals and flliforms are present, Some of the papillary
ridges are still prominent just antsrior to the cliroumvallate
papilli, This potient wes a 68 year old male who died of leukemis,

Figure 34. Desp longitudinal fissure with a very minor foliaceous
typs lnvolvement of the lateral margin, This type of fissuring pro-
sents a problem in diagnosis, Because of the severity of the longiw
tudinal figsures this diagnosis wes made, The median rhomboid ares
shows & slight depression of the central ridge, Many eonical papills
are present in this ares, Very few secondary projections sre pre-
sent in this ares, This specimen is from a 59 yesr old male,






Figure 35, Longitudioel type of fiesuring with a slight cere-
briform pettern leterslly. Iuserous elongsted secondary prow-
jections can be seen in the bese of the fissure, The remaining
portion of the dorswm ic composed of rather etrophlie primery
papilli snd fungiform, This specisen ls from s 45 yesr old
nsle,

Pigure 36, Foliasceous fisswring showing deep mon papillery fur-
rows, The ridges can be treced to the latersl border, liote the
ebponce of fispuring in the aedian rhombold area, The apecimen
ie fyrom a 60 yesr 0ld male,
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Figure 37, ©Severe cersbrifomm fissuring in a &2 year old female,
The flssuree sre extremely deep and no papilil sre present in the
furrow, Although the posterior part of the tongue appears to be
involved, it was serély modular with no fissuring., No secondary
projections are presert snd the pepilii sre somswhet strophied,

Figure 38, Deep longitudinal fissure which has its grestest
depth in the middle one third, lNotiea thst the uedisn rhosboid
aerea is nol involved, lumerous secondary projectioms sre pre-
sent and gome can sctuslly be termed "hairs". The specimen ig
from a 36 year old male,
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Figure 39

Figure 4O



Figure 39, Longitudiral fissuring with soue cerebwiform pattern

on the tip, The median rhomboid area is quite nodular but is mot
fissured, Theore ie¢ almost complets sbsenoce of papilli., The foliste
papilli sre prominent becsuse of the lack of superimposed papilld,
This is & good example of severe etrophy. The stains in the ceo~
ter of the tongue were from food, This EO yesr old femsle died frow
a palvic nsoplasm,

Flgure 40, Longitudinal fissure and severe atrophy. Fostmortem
tooth sarks ere present, The median rhombeid zrea is very nodu~
lar and bas mumerous hyperplestic papilli, No seeondsry projec-
tions are evident, Thiz 82 year old femwle dled of severe srteripw
scleroels snd bronchopneumcnia,



Figure 42
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Figure 41, ipparently normal tongue with a prominent central
suleus, The patient complained of severs turning and continuml
foul taste, The patient wee & 50 year old male,

Figure 42, This is the sawe patient as in Figure 41, The tissue
hap been retracted with an instrument and s deep longitudinel fis-
sure was sppaurent, Comsiderable detwis and inflemmstion wae pre-
sent, There were several fissures which radiated out to the lateral
torder, Thie picture illustrates the necessity of manipulstion of
the tongue tissues in order to deteet fissuring, '
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Figure 43




Figure 43, The distribution of the bulk of the filiform papllli
car: be seen by this coating or furring, The white materiel ie
composed of the spongiotic seccndary projection., The fungifors
distribution may be seen by the darker non~cooted areas. This
patient wae & & yesr old feusle,

Figure Li. GSevere costing in a 55 year old sale aleoholie,
liote the leteral Lorders are not ss heavily involved dus to the
continual frictional rovement against the teeth, This coating
consiasls of severe spéngiosis of the secondary projections,
Brisk tongue brushing and return to a» mormal diet will

such of this materisl, '
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FPigure 45, Halry tongue with deep pigmwentation, This is &
typical patiern slthough the nedisn rhoubold area is not as
severely lovelved se in soms cases. Latersl to the median
rhombold area the ridges and primery projecticns heve lost
their secondary projeotione anmd hair formstion thus does not
form, The specluen iz from & &4 yesr old male, who died of
hmm-

Figure 46, Hair formetion in the typical srea, The conicals
projeetl atove the halrs and are very conspilecuous becsuse of the
contrasting provided by the pigmentstion of the hsirs, The anterw
ior one half shows evidence of crusting due to mouih breathing
Just prior to deeth, The patient was & 50 ysar old nele, who
died of severe lober pneumonis,
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Figure 48
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Figure 47. Geverse "hair' formation in the typleel area. Soms of
the hairs reach & length of 1.2 em, Slight coceting ves present

on the enterior portion of the tongue, This petient wuz a 62 yesr
cld =msle, vho had recently been relassed from a tubsrcoulosis hospitel.

Figure 4L, Severe costing with esrly heir formetion in the median
rhomboid erea, The leteral borders are relatively free snd clean
due to stimmlatlon by the teeth, This &7 yesr old msle hed just
recovered from a virel ppeumcnia,



Figure 49

Figure 50



Figure 49. Coating in the median rhomboid ares. ~Jeversl hyper-
plostic primsry ridges are present, Note the lack of discretensss
in the moterial covering the filiforw pepilli, This is the wpongio~
tic epithelium, This should be compsred with Figure 50, This speci-
wen is from a 73 year old famale, 1.3X,

Figure 50, Halry tongue chowing the disecrete secondsry projection,
There iz no tendency to mat, 4 conical papilla is seen in the
middle of the upper border, The specimen iz from s 56 yesr old
male, 1,3X,



Figure 52



Flgure 51, A coated tongue with very sarly hair formstion, The
loose, edematous (sponglotie) spithelium betwesn the more discrete
epithelial projections gives the climleal pleture of coating or
furring, The secondary projections nesr the right mergin show
typlcal parekeratosis distorted by spongiosis, Considerable debris
ie present on the right., On the left hend sargic on the surface
some of the sponglotic epithelium is in the process of being shed,
The specimen is from a 15 year old mele. 30X,

Figure 52, Hair formation showing the papillsry ridge with three
primary projeetions, The superior primary projection is divided
anxd nuserous secondary projections can be seen., XNo sponglosias iz
present, The secondsry projections sre involved by a regular and
fairly diserete parskeratosis, Note the lack of inflasmatory ine
Tiltration, The debris which is present here is mainly perakers-
totic epithelium which has been shed, The patient was a 74 year
old female, who had s gemerslized and severe arteriosclerosis,
1A%,
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Flgure 53, This is av exsmple of a costed tongue with early hair
formation, The developing hairs sre on the right., On the left
severel fraguents of developing hairs cen bs seen., The epithelium
between the belrs is very sponglotic snd is desquarative, The
hairs themselves are of & loose perskerstosis, The specimen is
from a V4 yeer old femamle; who died of puluonary disease, 18X,

Figure 54, #n example of a crurted tongue. The dark color is
primerily due Yo necrosis of the coating, Hsirs sre not present,
The patient was a 70 year old male who died of lobar pneusonis,
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Figure 55. GSevere erusting due to prolonged wouth bresthing prior
to death, Severe coating whish built wp during a prolonged illness
due to severe cerebwul-vascular disesse becanme messively necrotic
due to drying and lack of oral hygieme., This specimen is from an
83 year old famsle,

Pigure 56, Section from the tongue in Figure 55 shovs severe
neerosis of the spongiotic and pargkerstotic epithelium, 4 very
slight inflamasatory infiltretion is present in the underiying cone
nective tissue, 24X,
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Figure 57. This tongue shows the typlesl depressed zedisn rhouwbeld
srea anterior to the circumvallste papilli, There ir consldershle
nodularity and hyperplasis of conical type pepilli, The circuwwale
late pepilli are flush with their wvallum, The sulcus terninalis
is quite prominent, There is moderate to pevere modularity of the
lingual toneil ares, The sbeence of eny secondsry pirojections ig
pot an wwuel finding in en 82 year old spocimen, The patient was
a feuale,vho died of severe srteriosclerotic hesrt disease.

Figure 58, Noduler hyperplasia of conicsl type end primsry f£ilie
form papilli in the median rhomboid ares, This s a typlcal ple-
ture of hyperplastic nodulsr proliferntion in this aures, This speci-
men was from a 73 year old female , who died of earcinmmatosis, Her
oral hygiene was extremely good, but the secondary prejections on
the tongue hed completely atrophied, 1.0X,
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Fgure 59, Hedlon rhouboid glossitip in a 34 yeer old male,
The non-conted srea is dovoid of eny papilli and is much redder
than the swrrounding tissus because of the transperency of the~
epithelium, which sllows the tlood vessels bensath to be seen

more readily,

Figure 60, Median rhomboid area which grossly fit the pattern
of a nmedisn rhonboid glossitis, There has been considerable
inflammation snd degguamation in the fisswres and in the lateral
lymphoid srea, The wedian rhomboid area is slightly depressed
and the epithelium is dewoid of papilll and is relatively thin,
The specimen is fyom a 77 year old mals, who died of severs
trachial bzonchitie, '
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Figure 61, A section from a median rhoubold gloseitis, The
reagtions of the tissua are similar to the case described by
Bernler {1955). Thers was a moderate amount of fibrosis which
has taken place sbove the fat deposit which 1les on the lamine
propria, There is & couplete lack of papilli on the surface of
the nodule, The histologlosl picture must be correlsted with
the clindcsl characteristics. The specimen ig from s zdddle
aged male, vho died from sovere treuwma, EX,

Figure 62, Smooth, atrophic lingusl tonsil area in a 79 year

old femsle, wio died of congestive heart failure, Most of the
Lymphold nodulss have atrophied and very few pores are present,
Note the modularity snd irregularity of the eireumvellate papilli,
The medien rhomboid sreq is depreseed betwsen the fairly promie
nant lateral rssees,
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Figure 63

Figure &4
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Pigare €3, The lingual tomsillar tissus is podular and shows
evidence of comnsiderable sub-epithelial hemorrhsge. The irregu~
lar folds still seintain s somewhot converging linser pattern,
The circumvallate area is difficult te delinsate, In the median
rhonbold ares, there are nany secondary projections and very pro-
minent conlcal papilli, The specimen is from & 71 year old fe-
osle, who died from diseimineted carcinomstosis, There was no
evidenos of metastasis to the tongue,

Figure &4, Diserete modularity just posterior to the sulcus
terminelis. A large nodule in the fosss %o the right of the
spiglottic fold was mainly hyperplastic mucous gland, In the
madian rhonboid srea, there is definite depression between
the prominent laters]l messes and a small =idline ridge is pre-
gent, GSeveral typicsl lenticular pspilli msy be seen on the
left latersl to the circumvallate pepillii, This specimen is
from a €9 year old male, vhose csuse of deeth is undeternined,



Flgure 65

Figure 66



Figure 65, Moderately severe modularity of the lingual tonsil.
The sulcus terminalis has not been obliterated wut sctuslly has
become more pronocunced, The ecircumvallate distribution is re-
latively typleal, The nodule 1o the left iz salivary glamd hyper-
plasia, The rest of the hyperplasis was wainly lymphoid, Note
the ooulcals and furring in the median rhomboid arse, The speci-
men 1s from an €5 yeer old male, who had moderate pulmonsry cone
gﬂﬂ.ﬂn.

Figure 66. Severs nodularity with messive mucous gland and cone
wosdtanty The pores heve slit-like opemings. There is some in-
creased vascularity on the right and epparently in the eircumval-
late papilla, large bulbous proliferations are usually indicstive
of mucous gland proliferstion. The specimen iz from a 62 year old
male, with pevere coronmary artericsclerosis.
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Figure 67, Severe modular hyperplasls of the lymphoid tissue.
This type of proliferstion, widch is symetrical and in which the
linear converging pattern ia neintained,is vsually indicative of
lymphoid hyperplssia and the nucous element iz less proncunced,
Thie specimen ls from a 46 year old female, who died from a
cerebral-vasoulsr asceidemt, Good dietribution of the elrcuwal=
late papllli ghould be noted. Moderete costing of the dorsum

is present, The median rhomboid erea shows & slight Durrow,

Figure 68, Extreme irregulsr nodular hyperplasis with oblitera~
tion of the foramen ceoun srea, This type of hyperplasia ie more
typical of mueous gland growth rather then lymphoid, The slite
like pores may vell indlcate distention dus to the umierlying dis-
torting hyperplaeis, ‘



Figure &0




Figure 69, This nodule of mueous selivery gland tissue appesred
grossly as a discrete enlargevent of the lingual toneil, The
muoous gland elements are deep in the muscle and have distorted
the lawdne proprias, The clwonie inflassatory eells benesth the
epithelium appeer to te the remnants of » lympbold nodule, This
specimen is from an 82 yesr cld femele, who died of severs pul-
sopary discase, Type upknown, 11X,

Figure 70, 4 lymphoid nodule on the surfaoe has a pore which is
filled with cellular detris, There are mumerous lymphoid follicles
present, Hext to this poduls,st the tottom of the section, is the
foramon cecum which has a emall papilla present in the center. Be-
nesth the lymphoid tissus on the right is a dense mucous gland
hyperplasia., It was felt that the mucous gland hyperplasia woe
primerily responsible for the appesrance of nodularity gressly.

The specimen wae from a €9 year old mele, who died from an un-
devernined cause, 11X,
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Figure 71

Figure 72
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Figure 71, This iz & higher power of Figure 70. A lymphoid
nodule has asetive follleles arcund the cootral pore. Soms ulcers-
tion is present st the orifice, Mucous gland showing ductal dis-

tention to the right, 9RX,

Flgure 72, From an arez of severe lingual hyperplasis, There

is severe distortion cf the srchitecture. The lymphoid follielee
are quite sctive, The speciuen is from & 46 year old femele, who
died of severe pulmwnary infeetiom, 27X,
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Figure 73, Forsmen cecun ares ghowlng mucous gland hyperplasis
in the tonsiller ares, The presence of three papilill in tbe
foramen is & relatively comon occurrence., The glsnd tissue
whigh lles directly bemesth the foramen is of the Von Elmer type.
There are mmerous fat lobules between the glamds, Crossly, thls
foramen appesred to be en irregular pit. This specimen 1s from a
&% year old male, who died of undetermined causes. 20X,

Figure 74, This is a section through the ridline of the tonguse,

4 thyroglossal duct 1,2 em, in length can be sesn arising fyom a
depressed sres behind the foramen cecum, Hote should be usde of
the angulstion of the tissue anterior %o the foramen cecum and

the tendemgy for the suleus tesminalls to be an angular furrow,

4 probe introduced into the forsmen and directed toward the base
of the epiglottis pornetrated 1.2 om, before meeting any resistance,
Hets the thick hyalin~like lamine propria which becomes irregular
beneath the circumvallate papilli, The specimen iz from a €8 year
old male, who died of gensralized srteriosclerosis, '
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Figure 75, The tongue has beean sectioned snd the two sides placed
togethar, lole the vertex of the circumvallate line, It is do-
prossed below the sulcus tersinslis, In Pigure 76 the two sides
have been separated end the resultant tiyroglosssl duct is resdily
apparent, The circwevallete pepilli on the right show a slight
stippling, There is considersble costing with rather extreme coni-
oal growth on the dorsal surface in the medisn rhomboid sres and
extending to the lateral border, The foliste pepilli are well de-
monstrated, The specimen 1s from e &3 year old msle, who died of
sevare coropary arterlosclerosis,

Figure 76, This is the same tongue es Figure 75 and shows the
paltern of the thyroglossal duct as it extends from the depressed
foramen cecum backwerds towsrds the base of the epiglottis, It
ended blindly approximetely 1.8 cm, from the foramen,
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77. A thyroglossal duet which reached all the way to the
base of the spiglottis approximatsly 2.4 om, can be seen arising
from the depressed foramen ceoum such as in Figures 76 and 74,
The lingusl tonell ares is smooth and slightly estrophic,vith ouly
e minimal mwber of cpenings or pores. This speciszen is from a
¢l year 014 female, who died of congestive heart fallure,

Figare 78, This thyrogloesal duet is also arising from a de-
pressed foramen cecum, but the posterior wall of the sulcus
terwinalis i mot a5 pronounced asg in other csses, The lamineg
proprie, on the anterior one-half of the body, showe the dowm-
werd indemtation corresponding to the folieeceous fissuring on
the dersal surface, This specimen is from an & year old male,
vho was killed in an automoblle sceident,
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Figurs 80



lower cyst appears to e contimwous with a duet
the general direction of the foramen cecum,

foramen ceoum is another gystie spaos oon~
taining & pupills the lumen, Thie incidental finding is of
considerabls importence since the gystic sreas wvere not seen on
gross seotion, Thies specimen iz from sn B85 year old male, in
which there war no anstomical esuse of death, 11X,

Figure 80, This is a deep ithyroglossal duct with a small noduls
of tyroid gland et the botiom of the epiglottis, The foranen
cecun does not show the depression from the anterior aspect be-
couse of the extremely largepspilli, However, the slanting ln
the posterior direction is similer to the previous cases., Thie
specinen is from sn adult with the cause of desth undetermined,
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Figwe 81, 4 thyrogloesal duet srising in a slightly depressed
foramen cecun sbhows o sharp devistion from the mormal path and
ends in the susculature lying over end anterior to the hyold bone,
The end of this duct 1s a series of ayst-likte speces. A magnified
picture of this area fe seen in Flgwe &2, This specimen iz from
a8 52 year old male, who dled from treumstic compression of the spl-
nal cord.

Flgwre 22, Thie is a magnification of the ayrtic area st deter-
sdnation of the thyroglossal duct in Pigure 81, A smell cystelike
areoa 1ln the lower left corner 1s typleal of other outcroppings
from the wmll of the large oystic spsce on the right. 1X,
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Figure 83

Figure 84
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Figure 83, There is a large ¢yet benesth the forasen cecum and
lingual tomsll arsa, 7This large area was undetected at asutopsy.
lo direct conneotion could be found witk the surface,2lthough
the oyst lining wes within a sm, of the epithelium of the sur-
face of the root, The microscopic section is in Figure 84,

The specinmen 1s from & premature infant that lived 12 hours.

Figure B4, The cystic space seen in Figure 83 is in the middle
of the upper portion of the photomicrogreph. There is & very
thin primitive epithelial lining, lo inflemmtory infiltrstion
is present, Due to slight distortion of the bloek, the sec-
tion does not show the epithelisted surfuce of the root, The
cartilagemous strweture on the right is the epiglotils which
shows soveral folde on the anterior surface., Portions of the
hyeid bone ore in the center et the bottom of the photograph.
The eyst has digtended and slmost obliterated the mucous gland
of the reot ard epparemtly hes prevented the formation of the
Von Ebner glends, 8X, '
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Figure €5, In the lemina propris ithere ic an acewmulation of
blood whieh is apparently just benesth the epitheliwm. In the
anberior part of the tongue there is a marked deviation of the
lamina propria in the presence of a deep cemtral fissure, The
mugcle and fibrous tissue beneath this flpsure appear tu be
denser than the sd)acent tisswes, The photomicrograph of the
dark arec beneath the epithslium is seen in Figure 86, This
specimen is from & 72 yesr old femsle, who died from chronie
pyelonephritis, '

Figure 86, In the left hand side of the photomicrograph is sn
endothelisl lined charnnel which extends downward to the middle
of the fissure, This vesculsr chanmel bas within its lumen nu-
serous erythrocytes which are undergoing degensration, DBecause
of the lsek of any evidence of thrombosis in the large vessel
or any infiltration of inflammatory slemenmts, it is felt that
this represents caplllary damsge with bleeding into the lympha-
tic channels which lis bensath the epithelium, mainly on the
acresl surfaee, 38X,
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Figure 87, This ls & similar acousulation of blood im the
lamineg propris alwost identical to Figure 86, The blocd is
more tightly packed but mo evidence of thrombosis can be
seen, Jbe epithelisl surfece ghows mamerous primary pspile
lary projeotions with osccasional secondary projections,
This specimen is from & premsture infant with multiple cone
genital enomalles, wiw lived for 10 daye., 24X,

Figure 88, This 1s from the linguel tonsil area just beneath the
epithelium, The spaces sre dislated lymph channels and masy be of
soms significance in explaining the accumulation of blood benesth
the opithelium in Figures €6 and 27, This specimen is from an 5
year old male, with no smetomicel cause for death, 29X,
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Figure 89, Slightly to the left of the right sergin, is s spheri-
ozl mass of caleified material surrounded Ly a hyalin structure,
This represents s trichinelle organim enoysted snd celoifisd within
the musele, This is from s routine section inken in the middle

one third to the left of the midlime, Grossly, there was nc evi-
denge of this structure, This specimen i from & 74 year old fe-
male, vho died of severe pulmonsry diseams, 46X,

Fgure 90, The large ealelfied mass within the homogerous hyalin
structure is & caleified trichinells organism from the tongue of an
82 year old umle, who died of bronohopneumonis. This eres war mot
evident on grosssection and, like Mgure £9 was an incidental finding
on a rou%lm poction, from an srea 1 om, posterior to the foramen
cecum, o
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Figure 91. This throumbus within ¢ dislated blood vessel appeared
as a hard dark mass in the lingual tonsil sreas approxizately 1 cm,
to the left of the foramen cecum, The dark rod in the center
slightly below the :iddle of the picture is an srtefsct. This

specimen is from & 15 year old male, who died of carcimoms of the
urinary blsdder, 30X,

Figure 92, Several scars of ths tongue vere foumd but in eolor
they resembled the surrouniing tissue, This ciinical pleture of
the scar resuwlting from an old tooth bite is typiesl of the

sizge and area of gimilar lesions. This specimen ie from the tongue
of & 36 year old msle.
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Figure 93
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Figure 93, The chronic inflamsstory infiltration seen benesth
the epithelium was ar iceddental finding from the body of the
tongue of 2 25 yser cld msle ir good heelth who committed sulclde
by earbon womoxide inhslation, Sinoe ohromie inflammatory infil-
tration is & relatively rare finding in the tongue, this may well
prove to be of some medical-legsl significance, The surface epi-
thelium wee perfectly mormal in all respects, 70X,

Flgure 94, This is {rom the tongue of a 5 year old male, wiv
died several days sfter receiving injuries in en sutomobile ao-
cident, The ulcerstion of the surfsece on the right is of the
decubltug type. It is possible that the tongue remaimed prassed
sgaingt & tooth or soms surgicsl instrument was used for retrac~
ting, Inflammstory infiltration ie mainly of a chromic typs
with some scute cells presemt, 5k,
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Figure 95, This ulcerstion was just below the lateral margin of ths
doreum of the tongue and appesred to be quite vascular, The upper
murface of the photomicrcgraph shows an ulcerated ares with moderately
severe chronle Inflammatory infiltration., On the right is a segment
of oral epithelium which was atienpting to proliferate over the

ulear, It is felt that this represents an apthous ulcer or canker
sore vhich wes present for a few days bafore desth, This speciumen
came from a 72 year old male, who died of severe cersabral hemorrhage,
70X,

Figure 96, This is a2 nodular proliferation on the surface of the
root of the tongus approximately 1 em, to the right of the forgmen
cocum, It was slightly darker then the surrounding tissue. This
represents & dense lymphoid sres with one lympboid follicle to

the left. There was considerable atypiam of the cells but it was
felt that they wers within benign limite, This seetion is from the
same petient as in FPigure 95. 19X,





