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INTRODUCTION 

T HE present article reports, primarily, 
observations on the development of 

the facial canal, with special reference to 
the second arch ofthe primitive branchi
al skeleton and to the nature of the tissue 
enveloped by the canal in the course of its 
closure. Secondarily, t he study i con
cerned with concurrent steps in morpho
genesis taken by the auditory ossicles 
(with their muscles and ligaments), t he 
otic capsule, the pyramid for t ransmis
sion of the stapedial tendon and the 
semicanal which houses t he tensor tym
pani. Related to all of the above-named 
elements is the mucoperiosteal membrane, 
which, in its spread, invests t he auditory 
ossicles and the muscles and nerves on 
the tympanic wall of the otic capsule. 

Complexity in the process of develop
ment of the facial canal is owing chiefly 
to the fact that the otic capsule, which 
contributes largely to t he wall of the 
canal, is a composite structure--being 
formed from as many as fourteen origi
nally separate ossification centers. In 
terms of morphogenesis of t he facial 
canal, this circumstance means t hat the 
capsular wall cannot develop at t he same 
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rate throughout it length; rather, it 
means that disparity in 'tage i in vi
table, since parietal structure in th area 
of an ossification center will differ from 
t hat of a zone which i located betwe n 
center (where cartilage ha not yet been 
replaced by bone). imilarly, within the 

. capsule itself, the proce of os ifi ation 
doe not proceed everywhere at the ame 
pace--that of t he cochlear divi ion p d
ing to maturi ty while that of the analicll
lar part is retarded. 

Like the otic capsule, the auditory 0 -

sicles develop from cartilag model', the 
primordial form of each uggestin , on a 
small cale, the hape of the particular 
ear-bone in t he adult.2 However, dif
fering from the capsule, the auditory 0 -
sicles appear initially a partial or com
plete derivatives of the fir t and 'econd 
branchial arches (Meckel's cartilage and 
Reichert's cartilage. re pectively). 

In a somewhat om parable way , 
Reichert' cartilage contribute to the 
formation of the facial anal by erving, 
for a time, a a con tituent of the tym
panic wall- further to complicate the d -
velopmental history of this channel for 
t ran mi ion of the facial nerve. 

Altogether, t he formation of the facial 
canal and t he production of the auditory 
os icles repre ent remarkable in tance 
of phylogenetic salvage, ill which 'kel tal 
elements of a respiratory apparatu, rv
iceable to aquatic and amphibiou cr a
tures, are remodelled to meet th ana
tomical and physiological needs of pri
mates of the highe t order. 

Another pha e of thi pro of r -
modelling in the branchial keleton con-

:Pertinent articles already hs\"e been cited in an earlier 
issue of this journal (vol. 29, no. I , 1055. pp. 21-36) , nnd 
in the Annal of Otology, Rhinology a nd Laryngology 
(vol. 64 , no. 3, 1955, pp. 802- 24 ). 
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Fig. I . Fil'e .~la.7es in ti, e de'JelolJment of the facial canal and associated structures at a level SU1Je
rial' (cra l/ i aJ) to that of lhe uplJer attachment of Reichert's cUI·tilage, j1-01n midterm to early inJancy, 
PhotomicroJ1'O phs J1'OJ/I transversely sectioned otic capsules. Figs. Ib, X 3; others, X 10. 

Fig. la. fetM oj 183 nun. , crown-1'Ump length (21 weeks); Wisconsin series 21 (slide 30, line 2, 
section 2) . Fl:g. Iband Ic,fetusoJ 2 t S m:m .. (24wks.); Wis. ser. 62 (s l. 30, line 1, sect. 1); Fig. lc is a 
photomicrogmph of the rectangular area blocked in Fig. lb. Fig. Id, f etus of 310 mm, (34+ wks,); 
Wis, ~er. 68 (s l. 47, line 1 secl. 1). Fig. I e, newbom (4-day premature); Wis. ser. 124 (sl . 19, line 1, 
sect. 4.). Fig. If, i liJant aged 3 yeaTS, 4 months; Wis. ser. 82 (s l, 21. line 1, sect. 1). Abbreviations: 
13, bOlle, N, ne1'/Je (facial); S, saccule; V, utricle; V , vestibule. 

Fig , la , I n the gl-week Jetus, although ossification centers, already Jused, Jonn an otic Cal)sule of 
adult dim ~lIsiou~, local zones oj cartilage sti ll pel'sist in the m'ea oj the semiciTCulm' canals. The mesen
I'hymal t i",~ II ? ill the sulcu,~ which houses the facial nerve is all'eady highly vasculm'. The tympanic 
IJ/U C()II~ membralte is (Lpplied to the ectodermal plate which Jorm s the i llterllal (medial) wall of the 
e:ctel'lwi acolt,~li(' meal ItS (at th e Teader',s Tight ); i t has not yel been caTried medialwanl to invest the 
.~lapes (allhe reader'~ left ). 

Figs. Ib and Ic. A pprox/:malely 3 weeks later, in theJetus of g4 weeks, the primordial facial "canal" 
,:" still (11/ open cha nnel, the incomplete wall of which is fo rmed by bone of the middle layer (no t oj the 
oltl er, periosteal layer) oj the otic capsllie. The canal contains mesenchymal tissue, the Jacial nerve and 
ra mi oj the slylomastoid branch of the lJOsterior auricular arlery. 

Fi g. Iri . Within a period of 10 weeks, at the Jetal a,ge of 34 weeks, the sulcus present i'll the earlieT 
stage ha s become, at this level, on almost completely enclosed canal (area oJ i ncomplete fusion traversed 
by auol/'). On the lateral aspect, recelttly added membrane bone now Jorms the wall of the canal (in 
(L ppro:r:illlately oue-third oj i ts cil'wmference between the semi lunal' markers) . The canal is oj Jar 
(vealeI' capacity than would be req!til'ed Jor mere transmission oj the nel've and the abund(L1It vessels. 
Th e tYl1llJa nic mucous membrane has reached adult extent at this level, investing the stapes and covering 
Ih e IIIw/ialwali of the middle-ear cavity. 
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Pig. I e. I n Ihe n~wborn the Jacial canal i~ complete, a~ is, likewise, the pyramidJol" tra"-'lItissillll oj 
the stapedial tendm. Extensions oj the tympanic space pass around the .~tapetli(L1 ligallleill (lilt! Ihl' 
crllTO oj the slapes (as indicated by arrows). 

Pig. If. The Jacial canal in the i nJant, now Jormed ill pari oj periosteal bolte, cOlllaillS the 11 1 1"/"/ fllld 
numerous blood-vessels. 

cem s the ut ilization of Meckel's cart ilage. 
.-\n accoun t of this step in salvage i no\\' 
in preparation. 

~IATEHIALS AND M ETHODS 

This report is ba 'ed upon a study of 
many of the series of 'ections in t he oto
logical coll ection at the U niversity of 
Wisconsin . Reconstruction were pre
pa red from fetal series of 161 mm . and 
3 10 mm. (crown-rump length). The fol
lowin rr stages a re represented by photo
micrographs: fetuses of 48 mm. , 161 mm. , 
183 mm ., 215 mm. , 310 mm. and te rm ; 
a newbol'l1 infant (-:i-day premature); in
fants of 10 \\'eek " of 6 months, a nd of 3 
years, .,l months. With the follow ing ex
ception ', the photomicrographs were 
taken at a magnification of 21 diameters: 
Figs. Ib and 3a at approximately 6 di
ameters ; F ig . .,la at 38 diameters. The 
facial nerve and stapedial muscle have 
been outlined in ink (as a n a id to iden
tification) in Figs. 2c to 2f, 3b and .,lc . 

The reconstructions were prepa red at a 
magnificat ion of 20 diameters, drawn by 
t.he artist \\'ithout reduction. The recon
struction demonstrate, at large scale, 
the full-l ength relationship of t he bran
chial a rches and thei r derivatives to the 

otic cap ule, t he facial nelTe and other 
topographically important st rueture ' (fig. 
5 and fig . 6); t hey represent two ("\"u
cial tages in development , namely, the 
19-week (Wl-mm.) and the 3.t-\\·rrk 
(31O-mm.). 

The photomicrograph' a re arranged ill 
plates (fig. 1 to fig . .t) to a('('oullt for 
stages in development of the 'amr stn\('
tures at four level ', in ('ranioe'audal Sl\('

ce's ion. The first 'e t (fig '. 1 a to 1 f) repre-
ent· a level above t hat of the :-<upNior 

attachment of Reic'hert" cartilagr (see 
encircled numeral 1 in fig . 5). The photo
micrograph ' in t he seeolld group (figs. :2a 
to 2f) pass t hrough this upper attar'h
ment (at numeral 2 ill fig. 5), \\'hile t hose 
of t he last group (figs, .ta to .td ) portray 
t he anatomy at the point of lo\\"('\' attac'h
ment (at the en(' ireled lIumeral .J: ill fig . 
5), The inte rmediate a rea (bet\\'cell s ites 
of fusion ) is represe ll ted by the third set 
of pictures (figs, 3a to 3d, at or IIral' thl' 
point des ignated by the elwin'led 3 in 
fig , 5). 

It shou ld be 1I0tpd that the term 
" Reichert" ('altilage" (o r bar) i... 1I0t 
synonymous wi th" 'econd brall('hial a reh, " 
Reichert's bar is ('a rti laginou ' throughout, 
its length ; t he same is 1I0t trur of t IH' 
econd branchial a r(' h , which ill('ludrs 
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Fig. 2. Development of the facial canal and Telated stmctures, continued. From the tenth week of 
f etal lif e to the sixth month of infancy; at th.e level of the superior attachment of Reichert's cartilage. 
Photomicrographs, X 10. 

Fig. 2a, f etus of 48 mm., (10 wks.); Wis. ser. 202 (sl. 18, line 1, sect. 4). Fig. 2b, f etu · of 183 mm. 
(2 1 wks.); Wis. seT. 21 (sl. 20, line I, sect. 2). Fig. 2c, f etus of 215 mm. (24 wks.); Wis. ser. 62 (s l. 21, 
li ne 1, sect. 2). F·ig. 2d, f etus of 3 10 min. (34 wks.); Wis . seT. 68 (sl . 23, line 2, Sgct. 2). Fig. 2e, term 
f etus; Wis. ser. 102 (sl. 6, line 1, sect. 3). Fig. 2f , 6-month infant; Wis. sel·. 98 (s l. 14, line 1, sect. 2) . 

(Legend continued on next page) 



BAST ET AL.- SECOND BRANCHIAL ARCH 239 

such additional structures as t he sta
pedia l muscle a nd its tendon and (ac
cording to the opinion of some inve ti
gators) at least part of the stapes. The 
present authors' concern is with the fetal 
form and attachments of t he proximal 
(posterior) segment of the arch-that i , 
the port ion which is termed Reichert' 
cart ilage (shown in the recon tructions, 
fig . 5 and fig. 6); t he study, being funda
mentally otological, is not concerned 
with the distal (anterior) port ion of t he 
arch , which gives rise to other deriva
tives . 

An art icle, now in preparation, will 
deal in a comparable way with Meckel' 
cart ilage (of the first branchial arch). 

Either in that report, or in one 'ub -
quently prepared for a morphological 
journal, pertinent literatur in the wider 
field of comparative embryology will be 
reviewed. 

OB ERVATIONS AND Dl C ION 

A. RECON TRUCTION 

161-mm. fetus-In the 19-week fetu 
the skeletal element of the econd bran
chial arch i ' a cartilaginou ' tructure 
t hroughout it extent (fig. 5). At th 
proximal extremity the arch is continu
ou with the otic cap ule. De cend ing in 
a inuou cour 'e, it lies free, then gain a 
second cap ular attachment near the 

(Continuation oj legend) 

Fig. 2a. I n the Jetus oj 10 weeks, Reichert's cartilage, at its cranial attachment, is a hi tologically 
unmodified projection Jrom the lateral wall oj the canalicular division oj the otic cap Itle. Being iI/
curved, the projedion Jorms approximately one-third oj the wall oj the incomplete Jacial ' canal," and 
is situated on the posterior aspect oj the tympanomeningeal hiatus (the latter traversed by the curving 
arrow). 

Fig. 2b. Within less than a 3-month period (in the Jet us oj 21 weeks), although the process oj ossifica
tion has involved the greater part oj the capsule, cartilage persists in the canalicular division, to include 
the capsular wall oj the Jacial canal and Reichert's cartilage (compare fig. la). The incomplete channel 
contains the Jacial nerve and stapedial muscle lodged in highly vascular mesenchymal tissue. The 
tympanic ring is adja.cent to the arch (ReicMrt's cartilage); the mucosal (entodermal) lining oj the 
tympanic cavity is applied to the ectodermal plate, the latter Jorming the medial limit oj the developillg 
extental acoustic meatus. 

Fi g. 2c. In (£ Jetus three weeks older (that is, in one oj 24 weeks), the '{ffocess oj ossification has 
advanced considerably in the canalicular division oj the capsule, converting the wall oj the Jacial canal 
into bone. The bone is oj two types, namely intrachondrial in the depths oj the canal, and membrane 
at the Jree margins (where the wall is still incomplete). Further growt" oj membrane bone tvill separate 
the contents oj the primordial Jacial canal Jrom Reichert's cartilag the latter having served '{ffovision
ally as part oj the wall at this level. N earby, on the tympanic (lateral) surJace oj the capsule, penistent 
cartilage is continuous lvith that oj the skeletal part oj the branchial arch. The canal transmits the Jacial 
nerve, stapedial muscle and blood-ves els oj relatively large size. Expansion oj the tympanic cavity has 
carried the mucous membrane medial ward to the otic capsule (to the )'eader's left , at *); laterally the 
membrane Jorms the innermost oj the three layers oj the tympanic membrane (lower right i l l the photo
micrograph). The epidermal tis ue oj the external acoustic meatus and the subadjacent mesenchyma 
Jorm the other two layers oj the tympanic membrane. 

Fig. 2d. lVithin a 10-week period (in the Jetus oj 34 weeks), when ossification oj the capsule is L'ir
tually complete, Reichert's cartilage remains cartilaginous. Bone oj the middle layer of the capsule 
(intrachondrial and endochondral combined), perichondral bone of the outer layer and more recently 
Jormed membrane bone all contribute to prodltction of a wallJor the Jacial canal. The tym7X1llic cavity 
has expanded to Sitch an extent that irregular bays are '{ffoduced on it . capsular wall (the summit oj olle 
oj these being marked by 0). l' he occurrence oj sitch a sacculation, internal to Reichert's carti lage, marks 
the beginning oj separation, into two areas, oj the general space which, in earlier tages, teas guarded 
by the branchial projedion (compare fig. 2b) . M embrane bone (at arrow) serves to effect this separatioll, 
and thereby to contribute to the wall oj the definiti ve canal. 

Fig. 2e. I n the Jetus at term Reichert's cartilage remains in part chondral in thi area oj crallial 
attachment to the otic capsule; however, it is undergoing ossification (in the zone at the tip oj the arrow). 
The wall oj the Jacial canal is Jonned by bone of the three types (compare fig. 2c). Membrane bone, by 
producing an outer (tympanic) waliJor the Jacial canal, now separates the contellts oj the canal Jrom 
Reichert's cartilage. An offset oj the tympanic cavity intervenes (at *) between the Jacial canal and the 
cartilaginous branchial arch. Other membrane-lined bays occur (indicated by similar deLice, in the 
lower leJt quadrant oj the fLOure). 

Fig. 2J. I n the young inJant cartilage has givell way to bone. However, the interrelationship oj 
structures and spaces, established in the 24-week stage (fig. 2c), remains essentially unchanged. / 11 
succession from superficial to deep, these are: tympanic cavity; Reichert's cartilage; bay oj the cavity 
(at *); and Jacial canal containing the nerve. blood-vessels and stapedial mlLscle. The mlLScle, her 
approaching the pyramid, courses through a 7X1rtially segregated channel. 
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Fi(l. d. D! dJ)JJn ollt oJ IheJacial C(twLl, R~ichert\ carlila,7e and olher related struclure8 . cOI"inued. 
Frolll Ih e 1.9-w'ek fel '18 10 lhe 6-11I 01l1h illjaul; al a level bel ween lhe areas oj capsular allac/;lIIel" ", oj 
N~icherl'", (" 'lrlil1.7e. Ph olomicrograph s oj 'eclions from lran sverse series . Fig . .'la, X3; olhers. X 10. 

Fig. do, feilis oj 161111111. (1.9 Wk8.); W is . ser. 13 (s l. 24, line 2, ,eel. I) . Fig. 3b, j elus oJ jf,j 111111. 

(~4 IVA-S.); Wis .. ,er. 62 (.~ /. 16, line I, ,eel . 1). Fig . .'Je, infan l oj 10 weeks; Wis. se1". 83 (s /. ri. lille 1, 
w/. ~). I''i.g. 3d, injo'll l of 6 mOllth s; Wis. ser . . 98 (s l. 6, line 1, sec /. 2). 

Fig. do. III Ih o 1.9-1V3ekfellls, R ' icherl's carlila.ge, in ils descent toward an illferior allaci.lllclli . lie, 
bel ween lhe IIJmpall ic rin g and thejaciallienJe . . 

Fig. Sb. 7'iI ~ re!alioIl8hip", which OCC1l1' in the precedillg slagI' m'e maintained i ll Ih e jelll .s oJ l.t, lI"ee/;s . 
/I OIVl'l'er, IIlldl of Ih e co p81llor wall which will become parI of the fa~ial canal is now formed ill IJone 
(pr£lwlrillJ of intm~'h ondria ll'ariellJ, lipan which endochol/(/mllalJers have beell deposiled). --t llJlllpClllic 
I('{III is represe'il ed merelIJ bIJ Reichert's carlilage and bIJ a concel/tmlion of coltliectiL"e lissue whirl! will 
(lil'8 rise 10 lII embmll e baliI'. 

Fig. 8(". III I'II' IJ?llIIg iII/alit , I?eicherl's carlilage, hal'i llg became completely S111"1"07llldeli by bO/le, is 
110 lOIl.(ler im mediatelIJ relaled lo Ih e contents of lhe canal. Th e dejill i lim Jacial cana l, noli' (I cO lliplele 
thrum?l, lra·t~mils (Ill' lI erl'e, th e stapediallllllscie nnd blood-I'e~sels. Th e adjacent wall is IJll ell ll'atized 
(s pares illdicaled bIJ *). 

Fig . .'Jd. [II th ~ 6-III Jl/,lh i lljnnl Reich erl's carlilage has bz'"olng ossi.fied; being derilJedjrolll cartilnge, 
it remains distillctfrolll lhe melll9rane bone bIJ which it is encapsltlaled. Th e slapedialmllscle. near the 
del'elopill(1 PIJramid, is 11011' separated from lhe far·inill en 'e. 
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Fig. 4. Development oj the Jacial canal, Reichert's cartilage and associated structures; sets oj 'erial 
sections cOllcluded, Showing especially the morphogenesis oj the cartilage ill the area oJ 'its lower attach
ment 10 the otic Ca7Jsule, jTom the stage oj the 19-week Jetus to that oj the 10-!t'eek inJ1t/lt. Photomicro
graphs. Pig. 4a, X 19; others, X 10. 

Fig. 4a. Jetus oj 161 mm. (19 wk.); Wis. ser. 13 (s l. 18, line 1, sect. 2) . Pig. 4b, Jelus oj 183 11111/ , 

(2 1 wk.); lVi~. se-r. 21 (sl.9, line 2, sect. 1). F-ig. 4c, Jetus oj 310 min. (34 wk.); Wi s. ser. 6 (s l. 14, 
l-ine 1, ·eel. I ), Fig. 4d, i nJant oj 10 weeks; Wis. ser. 83 (s l. 2, line 1, sect, 2). 

Fig. 4a . I n the 19-weekJetus Reichert's cartilage is i ll contact with 11 portion oj the otic capsule Il'hich 
is still cartilaginous. 

Fig. 4b. Within a two-week period, in the Jetus oj 21 weeks, the capsule -is largely Jorl/led ill bOlle. 
'I' his Chfl flge has not yet af! ected Reichert's cartilage. 

Fig. 4c. I n the 34-week Jetus Reichert's cartilage is being enclosed illlllembrane bone. Production of 
SItch bone i;; inCl)1nplete; asaconsequence, the Jacial "canal" is in a primordial slale; the carliloO f 
still J orllls part of the wall. 

Fig. 4d. In the young inJant Reichert's cartilage is undergoing ossification; il is noll' separatedfroll! 
the contell ts oj the definiti ve Jacial canal by the newly-Jormed membrane bOlle. 

point at \I"hich it tu rns downward and 
outward to appear on t he latera l aspect 
of t he t~'mpanic ring. At t his stage t he 
fac ia l nen 'e, stapedial tendon and tensor 
muscle lie free in mesenchymal tissue ; 
formati on of a facia l canal is predicted in 
the occurrence of an elongate ridge mar
ginal to t he nerve (at unlabelled aITO\\'s in 

fig . 5). The otic cap 'u le ha b en '011-

verted into bone except in a earn which 
extends from the wa ll of t he v tibule in 
both direction , t hat i " toward the coch
lear and the canalicular di\' ision ' of the 
cap ule.3 

:l Figs. 34 and .. U in T . 1-1 . Bast: Contrihutions to Em
bryology, Carnegie Puhlications. \ '01. 21. PI' . 1;:1- 2. 19:10. 



242 QUARTERLY BULLET! I, I.U. M.S. 

310-mm. fetus - Striking develop
mental advance is mad( in the production 
of f ature of the tympanic wall of t he 
otic capsu le in the interval between nine
teenth week and thirty-fourt h week of 
feLall ife: a fac ia l canal ha been formed ; 
the tapedial tendon i partia lly enclosed 
in a pyramidal canal and ledge have 
appeared along the course of the m. tensor 
tympani a forerunner of a t rue semi canal 
( ee * in fig. 6a). 

A will be establi hed by the use of 
ection (fig. Id and 2d), t he fac ia l canal 

at thi tage has reached t he halfway 
mark in its development: while virtually 
a ('Iosed channel, a plate of membrane 
bone i. beginning to separate t he fa
cial nerve and related structures from 
Reichert's cartilage. In other words, t he 
primordial relation hips are being re
placed by those which characterize the 
definitive canal. 

B. ~,CTION 

1. Level of Geniculate Ganglion 

In the area b~tween t he t ransverse 
level of the geniculate gan!?:lion of the 
facial nerve and that of t he semicanal for 
the tensor tympani, features are observed 
which, in some instances, match those 
that characteri ze the developing fac ia l 
('anal in the territory of Re ichert's car
tilage, and in other instance differ 
considerably therefrom. The e similari
ties and differences deserve introduc
tory review. 

48-mm. fetus-In the lO-week fetus 
the cartilaginous otic capsule is but 
lightly indented along the course of t he 

facia l nerve. A will be de cril ed, t he 
site of the futu re facia l canal is still in
dicated by a mere sulcus in t hat port ion 
of the oti(' capsule which, located in t he 
territory between ossification centers, re
main' cartilaginous in the 21-week fet u 
(fig. Ia). De pite the immaturity of the 
otic capsule in the -i8-mm. stage, t he 
forerunner of the adult wall of t he fac ia l 
('anal are pre ent: internally the car
tilaginous otic cap ule, in which wi ll ap
peal' chronologically intrachondria l, en
dochondral and perichondral bone; ex
tel'l1ally, mesenchymal t issue, which, al
ready appearing somewhat concentrated 
on the tympanic. ide of the facia l nerve, 

will later be converted into membra ne 
bone. The mature character of the con
tained t issue is predicted in the presence 
of relatively large blood vessels circum
ferent ia l to t he nerve . 

183-mm. fetus-In t he general a rea 
ju t de cri bed, a t rue facia l canal a lready 
has been formed in t he 21-week fetu ; on 
the internal (capsular) aspect the bone is 
of perichondral type, wherea on t he ex
ternal (tympanic) a pect t he \\'all i com
posed of membrane bone. The increa e 
in perichondral bone i gradual, from t he 
level of t he ve t ibula r fene t ra (oval win
dow) toward that of the semicana l for the 
m. tensor tympani. Encapsulation is pro
gressive, in the upward direction, un t il 
t he level of the greater uperficia l petrosal 
nerve is reached ; t here the canal is open 
again. However, where membrane bone 
will be produced later (to form a n ex
ternal wall), t he me enchymal tissue is 
becoming markedly fibrou '-a condi t ion 
immediately antecedent to cOl1\'ersion in
to membrane bone. 

215-mm. fetus-In t he fetus of 24 
weeks the developmental condi t ions a re 
similar to t hose exi t ing in t he preceding 
(183-mm.) stage: d o ure of t he fac ial 
canal is complete at t he level of the ge
niculate ganglion, while clo 'ure is part ial 
at still more cran ial a nd at caudal levels. 
Throughout the length of the canal t he 
t i sue through which the nerve cour es is 
highly vascular. 

31O-mm. fetus-The fac ia l cana l has 
attained an adul t appearance in t he 34-
week fetu . Even at the level of the 
stapes the canal not only is complete bu t 
a lso is composed of mature bone; here 
perichondral bone has formed a complete 
lining for t he canal, covering t he endo
chondral bone on t he capsular aspect and 
membrane bone on t he tympanic aspect 
(in contrast, ee fig. Ic). Although t he 
canal dec rea es in ize a t he level of t he 
geniculate ganglion i approached, its 
tis ue is still vascula r. 

Term fetus-In one of t he specimens 
of a full-term fetus exami ned by the 
authors, a defect occurs in the wall of the 
fac ia l canal at a level ju t superior t o 
that of t he pyramid on t he cochlear (an
terior) surface of t he latter. It is likely 
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19 '- (161 ) M. tensor tympam 
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Fig. 5. Drawing oj a reconstruction oj the otic capsule and j'elated structures, including Reichert's 
cartilage, in a Jetus oj 161mm. (19 wks.). Viewed Jrom the lateral side. Anterio1'ly aMi po ·teriorly the 
lines oj natural continuity with the chondrocranium aI'e indiCCIted by the ar1'OWS with the parenthesized 
label "cu!," The comparable 7Jal't oj the squamous plate is similarly designated. \Vis. sel'. 18, leJI. X 6. 
Abbreviations: M , malleus; I , incus; S, stapes. . 

Photomicrographs oj sections in this otological series appear as Fi gs. 8a and 4a. 
Reichert's cart-ilctge, shown thj'ough i ts J1tll extent, first lies internal, then below and extental to the 

posterior segment oj the body oj the tympanic Ting. It is attached to the otic capsule as indicated by the 
encil'cled numerals 2 and 4. At this developmental stage, the tens01' tympani (at *) lies Jree in mesen
chymal tissue, as do the stapedial muscle, Jacial nerve and chorda tympani. The Jormation oj a Jacial 
canal is Joreshadowed in the presence oj low elevations (at unlabelled arrows) which border Ihe Jadal 
nerve at the level oj the stapes. 

The otic capsule has been converted into bone except in an area which extends ill both directions front 
the vestib1tlUi' Jenestra (oval window), between Ossification Centers No.1 and No.8, and over the 
posterior reaches oj the semil-irculal' canals. Bone has a7Jpeared in each oj the auditory ossicles. The 
tympanic l'ing, Jully Jormed in bone, 'will soon enclose nine-tenths oj a dnle. 

that such deficiencies are not uncommon. 
When present, the facial nerve would be 
left exposed to the middle ear, and, con
sequently, to involvement from an otitis 
media. 

2. Level Cranial to Branchial Arch 

161-mm. fetus-The facial nerve and 
the stapedial muscle are completely ex
tracapsular in the area superior to the 
cranial attachment of Reichert's car
tilage (fig. 5, at 1). The chorda tympani 
and tensor muscle are similarly free. 

At this crucial stage in development, 
the process of ossification of the otic 
capsule is approaching completion;3 car
tilage, however, has not been replaced 

, in an arrow area anterior to the vestibular 

(oval) window and, continuou ' there
with , over the distal reaches of th a rc' 
of t he semicircular duets (fig . 5). The 
capsule i till a bulbous shell for the otic
duct system; while eontinuous with other 
parts of the chondroeranium, it i', a' 
mentioned, but lit t le affeeted by t h 
pre ence of neural and mu cula r struc
tures which, now lying free in the me en
chymal t is ue on the tympanie a 'pect of 
the capsule, ubsequently will be housed 
in osseous channel. 

183-mm·fetus-In the 21-week (mid
term) pecimen, 'ome eartilage peri t 
in the fene tral and canalicular portion 
of the otic cap ule;4 its presence i espe-

'Loc. cit., Fig. 35 an d Fig. 42. 
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rial l.v ;.;iriking in the a rea of t he facia l 
ncrvc \I'here at t he s ite of t he cana l a 
mcrc sule-us o("('u rs on t he tympanic wa ll 
of t hc (·ap;.;ul c (fig. l a). Even at t hi s early 
:;iagc t hc tissue in which t he fac ia l nerve 
is lodged has as .. umed a fi brous nature 
and has bC('ome prom incnt ly va cula r
izcd . The;.;c tiro features establish t he 
position of the fut ure ('ana l a nd t he cha r
aeier of it;.; (·ontent. Otherwise t he tis
I;tlC brt 1\"C'cn the mueosal epi t helium a nd 
the eapsu lar peri(' hond ri um is a loosely
tcxi u rrd mesenc hyma. 

Li kc t hp eapsu le, t he stapes is still ('om
poscd part I.\' of cartilage a. a re ma lleus 
and ilwus.:' 

2 /:j-mm . fetus- Within a period of 
3 \I·cck;.; in a :2..J.-week spec imcn, profound 
('hanlI('s han' taken pla(·e in t he stru('ture 
of the otic' ('ap ·ule. Alt hough remna nts 
of ('art ilage a re still to be fou nd in t he 
ar('a of the su barcuate fossa a nd on t he 
OllieI' Intll of t he eapsu le deep to t he 
squamous plate (figs. I band Jc) , o .. ifi
eation in the co('hlear d ivision of t he 
('ap 'llie' has re .. ult'ed in t he production of 
bono of t l1(' threc typical layers (fig. Jb at 
I, :2 and 3). In the canali cula r d ivision 
of t 1)(' ot i(' ('apsu le t he fo rmation of en
doeholldral bone in the midd le layer is 
tard.", a::; is also (and (' \'en more strik
ingl." ) the produ(·tion of a n outer (peri
osteal ) la~'er (fig. 1 b). T his means t hat 
the Irall of the far·ia l "cana l" i .. ('om po ed 
of intl'a('honelrial bone t hroughout its 
('ap .. ular portion. Where bone is Im nt ing 
(on the t~'mpani(' one-t hird of t he circum
rerclH'e) the n)('senC' hymal t i 'sue has be
('omc con('pn t ra ted (fig. I b). T h is cha nge 
prediets format ion of membrane bone 
(compare fil!;. 2c). 

The fa('ial ('anal ('ontains relatively 
lurge blood-\·es .. els whi r' h a lmost UlTound 
the' far·ial nervc (fig. Ie). T he mesen
('hymal ti .... uc i .. continuous wi t h, but 
distinglli::;hable from , t he primitive ma r
rOlr of the ('apsu le t h rough numerous 
h iatw;('s bet \I'een spicu les of i ntrachon
d rial bone of the midd le laye r. Bone of 
this t."pc form .. the wa ll of t he fac ia l 
canal, Irhieh at this .. tage encloses more 
than a scmicirdc. 

Wil!;. 11 :1 (of the 16 1'111 111. slagel and Fig. lI h (of lhe 
190-1111 11. (elus) ill ... F. Hichany, B. J. Anson and T. H. 
Bn. t : QU:lrtcrl~' Bulletin of Northwestern Uni\'er~it..y 
Medi",,1 "ohool ( \'0 1. 28. no. 1. Hl5~ . PI>. 1 7 · ~.5 ). 

M ucous membra ne has reached t he 
long crus of t he incu , bu t not t he head of 
t he stapes (fig . 1b). 

The po terior segment of t he body of 
t he tympa nic ring is sepa rated from t he 
otic capsule by t he squa mous pla te (fig. 
l b). Appearing as 'egregated centers of 
o 'ification in t he 50-mm . (10-week) 
fetus, a semicircle of bone is prompt ly 
formed. Growt h cont inues t hrough fetal 
life; fixation to t he otic capsule is a lmost 
complete in early infa ncy.6 

31O-mm. fetus-In t he lO-week peri
od bet\l'een t he 215-mm . (24-week) a nd 
31O-mm. (34-week) stages, endochondral 
bone has been rapidly produced, t hrough 
deposit ion upon t he spicules of in tra
chondria l bone, a long t wo-t hirds of t he 
circumference of t he facia l cana l (fig . ld). 
The deep sulcus of t he preceding stage 
has become a n almost complete cana l as 
a resul t of t he production of membra ne 
bone (fi g. lei , between t he 'emilunar ma r
ker ); t he t ll'O plates of bone have not yet 
fu sed (fig. ld , at t he faul t t ra versed by 
t he a rrow). It is to be noted aga i n t hat 
the canal t hu ' formed is far more capa
ciou ' t ha n lI'ould be required for t ra ns
mission of t he nerve a nd t he numerous 
blood-ve 'se ls which are its contents. 

Wit h t he expa nsion of t he tympa nic 
cavity t he once a bunda nt mesenchyma. 
(fig. 1c) has become a t hin stratum- in 
some a reas a t rue submuco a l layer (fig . 
1d); i t lies close to t he ot ic capsule and 
t he outer wa ll of t he facia l cana l, is car
ried over t he stapedia l tendon, dra ped 
t herefrom to the head of t he stapes a nd 
invests t he latter ossicle (head, crura a nd 
tympa nic urface of t he ba e) . 

Newborn-In t he infa nt at birth t he 
fac ia l cana l is completely closed. The 
pyramid for t ra nsmission of the stapediu . 
tendon has become pa rt of t he a nterior 
Im ll of t he cana l on t he s ide towa rd the 
audi tory ossicles (fig. I e). At t his stage 
membrane bone (on t he tympanic por
t ion of t he cana l) a nd spicules of com
bined in t rac hondria l a nd endochondra l 
bone (on t he capsular fraction) consti t ute 
the Im ll of t he canal. Later, a new con
t ri but ion will be made by t he periosteal 

SThe full acco unt of the dc\"clopmcnt of the tym panic 
ring was published in the spring 19.j.5 i ". ue of this journal 
(vol. 29. no. 1. I>P, 21-36) and in t he eptelll ber . 1955. 
issue of the Anna ls of Otology Rhinology and Lnl'yngoiogy 
(vol. 64 . no. 3. PI>. 802·824). 
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Fi g. 6. Drawings oj a reconstn,ction oj the otic capsule andl'elaled slruclures i ll afelus oj 3 10 //till . 

(34 wk.). Viewed J1"O"m a lateral and slightly w perior position. LeJt ear. Wis. ser. 68. F'igs, 6a and 
6b, X 2.7; Fig. 6c X 4. AbbTevialions: M , malleus; 1, incus; S , stapes. 

In Fig. 6a and Fig. 6b, removal oj a segment oj the tym1Janic rillg exposes the area oj crall'ial attach
ment oj Reichert's carlilage to the otic capsule and the portion oj the same mrti iagi llous arch between 
the points oj cranial and caudal attachment (these marked by ulIlabelled nrrows) ; the lranst'erse lines 
indicated by the encinledletters " b" and "c" are those to which the I'econstruction has been opened 'in 
the colTespondingly leltered jig1,res (that is, in fig, 6b and jig, 6c), I n Pig, 6c, strucittres are numbered 
in the oTdel' of theil' defth, Jl'07n the tympanic I"ing (at 1) to the otic capsule (at 4), The dislal e.rlreNl'ity 
oj Reichert's cm·tilage has been omilled. 

Photomicrographs oj sections in this otological series an- em's as Fi£s, Id , 2d alLd4c, 
Fig, 6a, The I'econstruction shown entire. 1'he otic capsule has become ossified except in pnrts oj the 

canaliC'Ular division. Ossijication oj the malleus, inws and stapes is virtually comphte. The pymmill 
Jor transmission of the stapedial tendon is being Jorm ed by the Jusion oj two osseous ridges; a silll'ilar 
process will result in the production oj a simicanal JOI' the tensO!' tympani (t he wall oj lhe channel 
being indicated by·, here shown 1vitho'Utthe muscle), 

From a point of cranial (tttachment to the capsule (at the u1Jper arrow), Il eichert" mrtilage (£,ul 
distally) descends in sinuous coUl'se deep to the tympanic ring, where a second attachmenl is mode 
(at the lower arrow); then, turning Jorwanl, the carli lage passes superficial to the tympanic rillg ond 
on a plane with the latteT, In its upper I'eaches the carti lageJorm s pari oj the outer (mil oj the develop'iny 
(primordiol) Jacial canal. 

(L egend Continued on next 1)oge) 
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stratum ill the form of a uniform lining 
( ee succeeding stage, fig. ]f) . 

The tympan ic mucous membrane lines 
in!ereommunicating parts of t he middle 
ear, passing around t he taped ia l tendon 
and into the obturato r fo ramen (fig. Ie, 
at aITO\\' ). 

I llfant-The general changes which 
are first e\'ident in the cohclear division 
of the otic cap ule, in early postnatal 
years. ('ome finally to involve t he region 
of the facial canal: endochondral bone is 
produeed \\'ith great rapidity ; marrow i 
largel~' replaced by bone. As a resu lt, the 
otic eapsule attains a relatively compact 
texture (fig. ]f). Actually , t he otic cap
. ule in many a ne\\'bol'l1 infant cou ld be 
mistaken for t hat of an adult. 

The di. tribut ion of the mucous mem
brane i:; likewi e mature; it has pressed 
into irregularitie on t he medial wall of 
the tympanic cavity, to produce nu
mrroll . bay-like extension.'. 

3. Level of ,uperior Attachment of 
Reichert' Cartilage 

The next a rea to be considered i · 
that at \\'hieh t he proximal extremity of 
Reic·hert 's cartilage i continuous, crani
a lly, \\'ith the otic capsule (see encircled 
2 in fig. 5). 

48-mm. fetus- The otic capsule in 
the fetus of 10 week is still eompletely 
eartilaginou' (fig. 2a). The primordial 
facial "eanal" i a deep ulcu to which 
the eanalieular divi ion of the capsule 
eontributes approximately one-ha lf of 
the ",all; Reichert ' eartilage provides 
onr-fourth of its eireumference. Through 
t he hiatus ",here t he ",all i . . ti ll deficient , 
the unmodified mesenchymal t issue i 
cont inuous ",ith t hat ",hich oceupies t he 
. paer bet",een t he tympanic mucous 
membrane alld the otic capsule. 

The audi tory oss icle, like t he capsule, 
still consist wholly of cart ilage. 

The tympanic cayi ty is a na tTO\\' 
chink ; t he epi t helia l plate which form 
its latera l boundary has not yet spli t to 
form a meatal space. 

183-mm. fetus-In t he 21-week fetus 
ossification has involved t he IHeater pa rt 
of t he otie cap ule. H owever, t he region 
of the canal is cart ilaginous, except in the 
anterior port ion (fig . 2b). In t he latter 
area a t hin projection of bone, from t he 
os ified part of t he capsule, extends to
ward t he free extremity of Reichert's 
cart ilage- a developmental change which 
ini t iates t he process of closure of t he 
cana \.7 At. t his intermediate stage in pro
duction of a facia l canal, t he latte r chan
nel is bounded by fi ve histological ele
ments: carti lage of t he otie eapsu Ie, in 
which invasive vascula r t issue is produc
ing a spongious condition (to a llow for 
expansion of t he a rcs of t he semicircular 
ducts) ; Reichert's cart ilage; in t rachon

. drial bone of t he middle layer of t he otic 
capsule; membrane bone (still small in 
a m ou n t); concentrated mese nchym a, 
which, passing across the hiatu between 
Reichert's cart ilage and the newly
formed ledge of membrane bone, pres
ent ly will be converted into osseous t issue 
of t he latter sort (eompare fig . 2c). 

215-mm. fetus-The fetus of 2-! 
weeks represent a defini t ive stage in the 
development of t he fac ia l cana l, since, 
while t he branchial a reh and t he related 
portion of the otic capsule remain car
t ilaginous, int rachondria l bone has re-

. It, is of interest to note that the process of ossification 
at the ex ternal (cranial) apert.ure of the vestibular aque
d uct virtua lly duplicates that of the capsula r wall of the 
facial cana l. The developm ental steps represented by the 
183-nlln . 3ud 2 15-111111. fetuses. among others. are de
scribed and figured in the aut hors' article which appeared 
in the summer 1951 issue of t he Quarterly Bulletin (\'01. 
25. no. 2, pp. 96-107) and in t he Annals of Otology. Rhin
ology a nd Laryngology in the sa me year ( \'01. no. 60. 4 . 
pp. 1072-1084 ). 

(Continuation oj legend Jor Figltre 6.) 

Fig. 6b. The 1'econst1'ltction, with the superior segment remoued (at the le/lel II1w'ked by Ihe encil'cled 
"b" i ll jig. 60). Th e interrelationshi1JS oj the Jollowing st1'ltctures are l'evealed: greater SU7Jerjiciai 
pelro 'al nerue; the remnant oj Meckel's cartilage Uirst branchial arch); the c/wl'da IY'lll1Jani; the stapes 
iuCl/.s and malleus with the anterior 7JTOCeSS oj the malleus; the carlilaginous auditory lube; the de
veloping semicanal (at *) Jor the tensor tym1Jani muscle. 

Fig. 6c. The 7JOrtion oj the same reconstruction in the general area oj C(7)sular allach ment oj Reichert's 
cartilage. The two 'Upper segments have been renwved (to the level marked "c" in jig. 6a). Here, on lm'ger 
scale, are demonslrated the Jacial canal and the following closely I'elated stmctm'es: the lym]"Janic ring 
(nt /); the squamous plate (at 2) ; an w'ea oj persistent cartilage in lhe wall of the otic capsule (at 3); 
alld the subjacent ossijied 11art of the capsule (al 4). 
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Fig. I. The aduilrellman l oj R eic'zert' s carlilage, in relalion 10 Ihe s'/i/oici "roceS8 oj 1/1(' tell/poral 
bone pro.rimally and to .·tylo/lyoid ligament and related structures Iii ·tally. PhotomicrograJlh .~ of sec
tions prepared from a d isseclion-Toom specimen (adult male) . Fig. 7a, X 16; P'ig. 7b. X J(f5 (al 
higher magnification, the area blocked in Fig, 7a), 

Figs, 7(£ and 7b, I n this adult head a remnant oj Reichert's cartilage arch per~i.~ted in continuity 
wilh bone at the tip oj the slyloid process, Withi n the substance of the stylohyoid ligamenl (cieri/'edJrolll 
the same branchial arch) , either carlilage 01' bone may be Jormed (sometime" in cOltlinuity with /II/' 
as hyaidell1n). 

placed cartilage in the otic capsu le and , 
continuous \\'ith these spicules, membrane 
bone has begun to take part in the process 
of rlosure of Reichert's cartilage (fig . 2c) 
Already an osseous \\'all is being formed 
intemal to the branchial arch in the a rea 
closely related to the facial nerve. Thi 
plate of membrane bone, upon completing 
a \\'all around the facial nerve, t he stape
dial muscle and the related blood ve'
scI , \\'ill have divided the primordial fa
cial "eanal" (of, say, the 21-\\'eek fetus) 
into the definitive canal and a cuI de ac 
situated bet\\'een the membrane bone 
and Reichert's cartilage, The latter 
space \\'ill soon become pneumatized (see 
later stages, figs. 2d to 21'). 

Xearby, advancing pneumatization has 
carried the mucous membrane medial
\\'ard , to form other bays of t his killd (one 
of them indicated by * in fig . 2c) near the 
facial canal. 

31O-mm. fetus-Ten \\'eeks later (i ll a 
34-\\'eek specimen), formation of a defini-

tive facial canal has beell {'ompleted. Oil 
t he deep aspect, perichondral bone ha ' 
produced an investment extemal to th(' 
intrachondrial bone of the middle layer ; 
on the superficial a 'pec t, C'artilage of th(' 
second branchial areh, recently form d 
membrane bone and perichondral bOIl(, 
combine to bound the canal (fig . 2d). 
The channel it 'elf is beillg ubdivided by 
the gro\\'th of a partition of membrane 
bone (fi~. 2d, at a lTo\\') , to produce a com
partment-the true, or definitive, eanal
for the facial nerve, stapedial mu 'rle alld 
numerous blood ve 'sel .; another com
partment, in becoming invaded by mu
cous membrane, produ('e ' one of thl' 
many pneumatized bays of the tympalli!' 
eavity (fig, 2d, at *). 

Term fetus- In the fetus at term the 
process of ossification ha' spread from 
the capsule a long the proximal segment 
of t he branC'hi::}1 a rch; 'picules of com
bined intrachondrial bone and elldocholl
dral bone meet the cartilage of the areh 



248 QUARTERLY BULLETIN, .U.M.S. 

(fig. 2e, at the tip of thearrow). Thefacial 
canal at t his level is now formed by bone 
of the outer and midd le layers and by 
membrane bone. A pocket- li ke exten
sion of the tympanic cavity (at *) inter
venes between Reichert's cartilage ex
ternally and the ne\\"ly-formed tympan ic 
wall of the fac ial canal internally. At 
t his level the facial nerve is not separated 
from the stapedial muscle. 

Infant of 6 months-The for mer car
tilage is no\\" completely os ified in t hi 
area of continuity \\"i t h t he otic capsule. 
The interrelation hips of structures \\" it h
in the facial canal, seen in the pri mordial, 
incomplete channel of the 21-week fetus, 
are, for the most part. retained in the 
infan t and the adu lt; hO\\'ever, membrane 
bone form a partial compartment for 
t he tapedial muscle. The ti sue withi n 
the canal remains str ikingly vascu lar. 

-J.. Between Attachment of Reichert's 
Cartilage 

The third important level in cran io
caudal uccession is that which passe ' 
through the branchial a rch mid\\'ay be
t\\"een it. t\\·o attachments (see encircled 
3 in fig . 5). Fou r stage will be considered. 

l 6l-mm. fetus-In thi ] 9-week fe
tus, bet\\'een cap ula r attachments, t he 
Reichert' carti lage is cart ilaginous (fig. 
3a), a. it is at a more proximal point in a 
pecimen slightly older (183-mm. fetus, 

fig. 2b) . 
As prev iously mentioned , the canal 

for the facial nerve appears on ly as ridges 
along the margins of the nerve (fig. 5) ; 
as yet there i no comparable precursor 
of a semicanal (for the tensor tympan i). 

f215-mm. fetus-In t he U-week spe
cimenReichert's carti lage remains car
tilaginous (fig. 3b, in midcour. e; fig. 2c, 
at cranial cO ll t inuity with t he otic cap-
ule) . At the former level there i as yet 

no canal for the facial nerve; in fact, t he 
nerve a nd the . tapedial mu cle merely 
lie close to t he capsule, lodged in mesen
chymal tissue (fig. 3b) . The cap ula r 
wall , at t he ite of the futu re canal, is 
composed of intrachondria l bone and 
residual cartilage. 

lO-week infant- In the young in
fan t, Reichert's carti l~e remains un
altered. However, it has become sur
rounded by newly-formed bone, and is 

separated thereby from t he facial nerve 
(fi p'. 3c). The facia l canal is a complete 
channel; within t he canal t he stapedial 
muscle, approaching t he pyramid, is par
tially separated from t he nerve. 

6-month infant- In a slight ly older 
specimen the branchial a rch has become 
ossified wi thin its osseous sheath (fig. 
3d; compare fig. 2f). 

5. Level of I nferior Attachment of 
Reichert's Carti lage 

La t in t he succession of crucia l lev
els is t hat at which Reichert's cart ilage is 
fused \\"i t h the otic cap ule (fig. 5 at 
encircled 4) . 

16l-mm. fetus-In t he 19-week fetus 
the arch at its lower portion is, like t he 
remainder of t he structure, a cart ila
ginous element (fig. 4a). 

1 83-mm. fetus-The Reichert 's car
til age, in t he fetus of 21 weeks, is car
t il aginous in the area of lower attach
ment (fig. 4b) , as it is at the crania l 
attachment (fig. 2b). 

31O-mm. fetus-The arch remains 
cart ilaginous throughout its lenrth in the 
fetus of 34 \\"eeks (figs. 4c and 6). 

The wall of t he fac ia l canal i still in
complete. 

lO-week infant-Even in t he infant 
t he Reichert 's cart ilage remains a chon
dral structure throughout the portion 
pictured, except where it is in contact 
with the osseou sheath ; t here bone
formation is locally under way (fig. Jd) . 

CONCLUSIONS 

FACIAL CANAL AND NERVE 

Wh ile t he canalicular divi ion of the 
otic cap. ule is still carti laginous, in t he 
fetus of 21 weeks, t he fu ture canal for t he 
facia l nerve is a sha llow, vert ical furro\\" 
situated just posterior to the vestibular 
(oval) and cochlear (round) windo\\"s. 

Within a 3-week period, t he "canal" 
has deepened. T he \\"a ll is formed by 
bone of t he middle layer ; characteristi
cally, and unlike a periosteal (outer) 
layer, it i composed of scattered spicules 
of intrachondria l bone, between \\'hich 
the primi tive marrow is continuous wi th 
the t is ue in the facia l canal. E ven at this 
early stage, t he t issue in whi ch t he nerve 
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and stapedial muscle are lodged, is highly 
vascularized. 

In a fetal specimen 10 weeks older the 
deepened sulcus has acquired a lateral 
wall, thu .. becoming a true canal; en
dochondral bone has been apnlied to the 
intrachondrial spicules, while membrane 
and periosteal bone complete the wall on 
the tympanic aspect. In this proces , the 
canal becomes separated from Reichert' 
cartilage, which in earlier tages con
stituted an outer boundary. 

In the fetus at term, perio teal bone 
has enveloped Reichert's cartilage. Dur
ing early infancy Reichert's cartilage, 
undergoing ossification, becomes fused 
with the periosteal bone of the cap ule. 

REICHERT'S CARTILAGE 

The skeletal element of the second bran
chial arch remains cartilaginou through
out its length (even in the late fetu of 
34 weeks). 

In the fetus at term the branchial arch 
is ossified only in the proximal segment, 
"'here it is continuous cranially with the 
otic capsule. 

Conversion of cartilage into bone i 
such a slow process that in the lO-week 
infant ossification ha advanced di tal
ward in the branchial arch only to the 
area of inferior attachment of the arch 
to the capsule; even in some adult carti
lage persists in the stylohyoid ligament 

near the tip of the tyloid proce of th 
temporal bone. 

It i only at the lower level that 
Reichert ' cartilage make' a c ntribu
tion to the wall of the definitive facial 
canal, whereas, in fetu'e' prior to the 
24-week tate it " 'a . an impor tant parietal 
element. 

TYMPANIC Muco MEMBHAN'E 

As one of t he re ult of pneumatiza
tion, mucous membrane becom . clo 'ely 
related to t he tympanic wall of th facial 
canal. 

In the lO-week fetu the narrow tym
panic cavity ha extended po terolateral
Iy, almost reaching the po -terior limit of 
the tympanic ring. 

During a developmental period of I 
than 3 month (in the fetu of 24 w ek·) 
the cavity ha widened to uch a d gr 
that the mucou membrane i applied t 
t he otic cap ule. 

Within another period of approxi
mately the arne length, bay of the tym
panic cavity have appeared in the area 
between Reichert's 'artilage and th 
newly-formed wall of the facial canal. 
Concurrently, mu ou membrane ha ' 
completely inve ted th auditory o ' ide 
and ha invaded the middle layer f th 
otic cap ule-to initiate the proc . 
which, in orne specimen', re ult in ex
tensive pneumatization of the temporal 
bone. 


