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THE ILEO-CECAL AND APICO-B SAL 
VALVES OF THE HAMSTER CECUM 

(CRICETUS !URATUS) 

INTRODUCTION 

Recently Rieschel and Krueger (4, pp.72-73) described gross 

anatomical aspects of four valves 1n the ileum-cecum-colon region of 

the hamster. On the basis of location &nd anatomicu conformations, 

these valves ve~ - called the ileo-cecal valve, the apico-basal valve, 

the basal semilunar valve and the chevron valve. The Ueo-cecal 

valve, located at the ileo-cecal junction, has a semilunar lip which 

projects into the lumen of the ileum:. The apico-basal semilunar 

valve is located immediately on the apical side of the ileo-cecal 

junction. This valve projects into the lumen of the ceC\11'1 and 1a 

partially a continuation of the ileal wall into the cecum. Inter

nally the division of the cecUIII. into an pical and baa&l. portion 1a 

marked by the apico·basal valve and externally by a groo11e in the 

vall of the cecum, the groove corresponding to the fixed border of 

the apico-basal semilunar valve. The basal semilunar valve l1ea 

parallel to the apico-basal valve and is located about 5 mm. toward 

the colon from the apico-basa.l Talve. The chevron valve at the 

cecal-colonic junction is formed by the termination of the ends of 

muscular chevrons found in the colon. One of these chevrons appeara 

to extend into the cecum to the basal se.milunar valve and forma a 

pocket on the basal vall of the cecum.. (4, pp . 72-73) 

It is the purpose of this paper to provide a detailed deser1p

tion of the ileo-cecal and ap1co-basal valves. A subsequent paper 

will deal with the basal semilunar valve and the chevron valve. 
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METHODS 

The cecal ·and adjacent portiona of the digestive tract were 

usually removed from the bdominal cavity and placed in Bouin1 s 

fixative as rapidly as possible to minimize autolysis. A alit was 

sometimes made 1n the cecum. to al.lov free access of the fixative to 

the mucosa. Sometimes a cannula vatt inserted into the small inte~ 

tine and the cecal lumen was perfused with o.,<l,£ saline solution. 

Gentle pressure was used to aid in removing the contents. The cecum 

va1 then distended to approximately 1.5 times its normal size with 

fixative before placing in additional solution, 

Subsequently the ceca were imbedded in par&f'fin and sectioned 

aerially at 6 micron1. The plane of the section was either perpen

dicular to the two epithelial faces and perpendicular to the bi.fur. 

eating axis of the valve or perpendicular to the two epithelial faces 

and parallel to the bifurcating axis of the valve. Approximately 15 

aections were mounted per slide. The section& were stained with 

either hema.toxylin-eosin or l>iallory' s triple stain (6, P• 41), 

GROSS M ATO ICAL FEATURES 

The cecum of the hamster is slightly sacculated and divided 

into an apical and a balal portion. The basal portion is a been... 

shaped structure into which the ileum enters and the colon leaves. 

The apical portion of the cecum aa seen from the ventral aide of -u. 

hamster is a. blind tube that projects from t~ Ueal end of the baaal 
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portion of the cecum and coils counterclockwise around the basal 

portion of the cecum. 

Perusal of the histological sections indicates that the lips 

of the valves of the hamster cecum are the combination of the walls 

of at least two cylindrical tubes {fig. 1,.3) • . The lip of the Ueo

cecal valve is composed of the wall of the ileum and the wall of the 

basal portion of the cecum. The lip of the apico-ba.sal valve is 

composed of the wall of the api cal portion of the cecum and the vall 

of the basal portion of the cecum. The basal f ce of the valve 1a 

an extension of the Ueum ( plate l and fig. 3) . The apical and 

basal portions of the cecum may be considered as portions of a tube 

that has been bent 1n a sharp •v• shape. The apex of the •v• 1.• the 

junction of the apical and the basal portion or the cecum. Sin~ 

the lip of the valve may be considered as f ormed from t~ combinatien 

of two cylindrical tubes joined together at an acute angle, the shape 

of the valve i an ellipsoidal crescent with the concave crescent 

border as the free edge of the valve and with the lateral edges of 

the valve, though anatomically formed b,y a combination of the walla 

of the intersecting tubes, as the attached borders (fig. 2) . 

Description of the valves will be with reference to a line 

drawn from the apex of the ellipsoidal crescent to the midpoint of 

the concave free edge . This line forms the bifurcating axis of the 

valves {fig. 2) . The ileo-cecal and apico- basal valves lie mainly 

in a dorsal-ventral plane . Thus each valve has a dorsal attached 

border and a ventral attached border. 
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ILEO-CECAL VALVE 

The ileum in the vicinity of the cecum is attached by a 

tria.ng.tlar shaped mesentary to the lesser curvature of the apical 

portion of the cecum. The ileum follows the approximate curvature 

of the •pex, untU it joins the ·1eseer curvature of the basal portion 

of the cecum at an angl of 45° to 60°. The outside di..ameter of the 

ileum deereasee in the final .1-2 centimeters before conneettng with 

the basal portion of the cecum. 

In eectiona perpendicular to the two epithelW faces of the 

valve and parallel to the bifUrcating a.xis of the valve, the Ueo~ 

cecal valve appears as a combination of the valls of the inferior 

surfac.e of the UeUlll. and the lesser curvature of the basal portion ot 

the cecum (plate l and fig• .3). Villi distinguish the ileal mucoaa 

from the cecal mucoea. On the epithelium of the wall o£ the Ueum 

opposite the free edge of the ileo-cecal ve.lve., the villi extend 

past the valve pproximately l mm. into the basal portion of the 

cecum. This is due to the angle at. which the ileum joins the ba·sal 

portion of the cecum. 

In the lip of the valve the following layers (fig. 4-7) ean 

be noted f"rom the ileal to the cecal mucosae 1.. The Ueal mucotJa 

consistittg of epithelium c.h&racterued by villi, tunica. propria and 

lamina muscularis nxu.co"e~ 2. A vnry 11m1.t$d. Ueal submucos • 

evident mainly with Mallory• s triple stain. J. A smooth muscle 

layer. 4 . A thin cecal submucoea. 5. The cecal mucosa. without 
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vUli but with a lamipa muscularis mucosae, tunic propria. and 

epithelium. 

The il al epithelium consists mainly of tall columnar cella 

vith granular eoeinophUic cytoplasm. Elliptical nuclei are located 

in the center or basal third of the cells. The epithelial cells, 

extending between the vUlt through the tunica propria to the lamina 

muscularis mucosae 1 form glandular structures closely resembling the 

crypts of Lieberkiihn. The deep cells of these glands become mo~ 

basophilic and more cuboidal than those of the surface epithelium. 

The position of the nuclei of the glandular cell ne&r the tunica 

propria has shifted and the nuclei lie closely adherent to the ban 

of· the cells. Vhen stained with Mallory's t riple stain, the major

ity of the cella of the glands appear clear. The basement membrane, 

adhering to the b&ae of the epithelium, is marked by occasional 

nuclei which are associated with a radiating syncytium of cytoplasm. 

The nuclei of this membrane stain blue with he:mato:x;ylin and red with 

1-falloryt s triple stain. The cytoplasm stains pink with eosin and 

blue with He.llory•s triple stain. 

The tunica propria, lying between the epithelium and the 

muscularis mucosa, is a connective tissue layer, containing veasele, 

connective tissue cells and extra-vascular lymphocytes. The circula

tory vessels range from capillaries 1n the villi to small blood 

vessels with smooth muscle in the tunica propria around the and•• 

There are also thin walled vessels within the connective tissue, 

containing a few scattered lYmphocytes; these are probably lYmph 
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vessels. Blood vessels of this area cont in lympho~ea and er.ythro. 

cytea. A numbe1" of sections clearly show the er.rthrocytes lying 1n 

capillaries adjacent to tl~ basement membrane of the epithelium at 

the tip or lateral. border of the villi. Nerve cells were not observed 

in the tunica propria. 

When the lam.in muscularis mucosae 18 stained w1th hemato~lin 

and eosin, an outer longitudinal layer and an inner circular layer 

can be distinguished. Each of the bands is only l cell in thickness. 

When alloey 1 s triple stain is used, the lamina museul ri.s :mucos e· is 

barely visible, and in some places is not observable at all. 

The ileal submucosa is a very thin layer containing colla

ginous fibers, blood vesaels and 1eisner' s plexus . l>fullory' s triple 

atain was necessary to elucidate cle rly the ileal submucoaa. 

A 1m0oth muacle layer lies adjacent to the submucosa, rut 

since this la.yer is formed by' a combination of the Ueal and cecal. 

musculature, the description vUl be left until later. 

The cecal aubnu.cosa is a band of collaginous fibers containing 

blood vessels and nerve plexuses and is more extensive than the UeaJ. 

au.b:nucosa. However, the submucosal layer is not very broad. 

The mucosa o! the cecal side closely resembles that of the 

ileal side except there are no villi present. The epithelium is a 

emooth surface of tall columnar cells perforated by openings to the 

many glands . In the contracted valve, the epithelium is arranged in 

low folds; in rela.zed valves, the epithelium becomes smooth. The 

nuclei of the epithelial cells are located in the ba a1 half of the 

cell and the cytoplasm is granular and eosinophilic. 
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The mucosal glands, the tunica propria and the muscularie 

mucosae are as described for the Ueal side of the valve . 

Serial sections perpendicular to the two epithelial faces of 

the valve and parallel to the bifurcating axis show the relation of 

the smooth muscle from the . ileum and basal portion of the cecum as 

they contribute to the musculature of the lip of the valve from the 

attached borders and the apex tovard the free edge o£ the li:p (fig. 

7 1 8) . the muscle fibers within the lip of the valve run from one 

attached border toward the other, parallel to the _concave free edge 

of the valve. Thue these sections show the muscle fibers within the 

center or the lip of the valve cut in cross-section to the longi

tudinal axi& ·Of the fiber, and show a transition to fibers cut along 

their longitudinal axis in s etions toward the attached borders . 

In sections near the angle .between the ventral attached border 

and the free edge-, the circular muscle of the Ueum, forming a large 

muscle mass at the attached border, invagina.tes into the lip of the 

valve . The c1reula.r muscle· o:f the basal portion of the cecum does 

not enter the lip of the va.lve at this point (fig.. 8). The longi

tudinal muacle of the basal portion of the cecum is closely adher•nt 

to the outside edge of the muscle mass formed b.Y the circular muscle 

of the ileum, but it does not contribute to the musculature wi.thin 

the lip ot the valve. The longitudinal muscle of the basal portion 

of the cecum merges into the longitudinal muscle of the Ueum. 

In sections along the remainder of the vent:ral attached 

border towards the ape.x of the valve, the muscle mass at the 
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a.ttached border is formed by t.he combin d circular muscl of the ileum 

end the circular muscle of the. bas 1 portion of the cecum (fig. 7). 

The longitudinal muscle of the Ueum is continuoue with the longi

tudinal muscle of the basal portion of the ceaum except for occa

sions~ nerve plexuses that separate these two layers along ·the outside 

edge of the uscle mass formed by the circular muscle layer. 

The dorsal attached border h essentially symmetrical with the 

ventral attached border. In sections from the apex of the valve 

along the dorsal attached border, the musculature of the lip of the 

valve is formed by the combination of the circular muacle of the 

ileum end the circular muscle of the basal portion of the cecum.. The 

longitudinal muscle of the ileum and the longitudinal muecle of the 

basal portion of the cecum are continuoue ong the outside of the 

combined circular muscles of the ileum and the basal portion of the 

cecum {fig. 7). Near the angle formed by the dorse.l attached border 

vith the free edge of the valve, the circular muscle of the baHl. 

portion of the ceeum doee not connect w1th the circular mueJcle of the 

Ueum to form the muscle . mass that extends into the velve. The 

muscle maes is nov formed only by the circular muscle of the ileum. 

{fig. S). 

Serial sections perpendicular to the two epithelial face• and 

perpendicular to the bifurcating axis show the relation of the smooth 

muscle from the Ueum and the baeal portion of the cecum as they con

tribute to the musculature of the lip of the valve from one attached 

border toward the other (fig. 4,5,6). In sections near the apex of 



9 

the valve, along the dorsal attached border and ~long t . ventral 

attached border1 the circ-.U.e.r muscle of the ileum and the circular 

muocle of the basal portion of the cecum join to form a muBele m&ll 

that extends into the lip of the valve. Near the apex the longi

tudinal muscles of the ileUlll and. the basal portion of the cecwn merge 

together across the outside of the circular muscle maes (fig. 4)~ 

There are indications tr..at muscle fibers from these longitud.ineJ. 

bands connect with the circular muscle m&.sa: extending into the lip 

of the ve.J.ve. This relation of the circular muscle and longitud~ 

muscle continues in sections tows.rd. the free edge of the valve almoat 

to the angle between either the dorsal or ventral attached border and 

the free edge. The muscle mass near the apex between the attached 

borders and the free edge is formed only b,y the circular muscle from 

the ileum (fig. 5). The circular muacle of the basal portion or the 

cecum does not connect with the muscle mass but is separated by blood 

vessels and connective tissue. However, at the apex or the angle 

between the attached bord•1•s and the free edge, the muscle :rnaaa along 

the attached borders again is continuous with the circular muecle of 

both the Ueum and the basal portion of the cecum (fig. 6). The 

merging ileal and basal cecal longitudinal muscles again extend acroaa 

the outside or the circular muscle mass {rig. 6). 

The smooth muscle or the ileo-cecal valve is therefore a sheet 

or muscle, the fibers of which run from one attached border to the 

other.. This muecle sheet is connected wl.th the circular muscle of 

the ileum and of the basal portion of the cecum ong the attached 
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borders except for a short distance near the angle between either 

attached border and the free edge, where it is connected only with 

the circular muscle of the Ueum.. 

A thorough examination was made to determine the possibility 

of sphincter action at the Ueo-cecal junction.. There is no evidence 

of a thickened muscle except w1thin the lip of the ileo-cecal valve. 

That is, there is no complete circle of thickened muscle in either 

the ileum proper or the basal portion proper of the cecum. However, 

this does not eliminate the poesibilit.y of sphincter action at the 

Ueo-cecal junction involving the Ueo-eec l valve muscle and the 

related non-thickened ·neal circular muscle . 

APICO-BASAL VALVE 

The apico-basal valve is located between the apical portion of 

the cecum and the basal portion of the cecum (fig. 3). This valve 

presents a curved surface that guides the contents of the ileum into 

the basal portion of the cecum and doee not allow the direct entry 

of this material into the apical portion of the cecum.. Sections of 

the apico-baeal valve ehow that it is composed of the junction of two 

walls, one fr~ the apical portion of the cecum and one from the 

basal portion of the cecum. Components of the musculature of the 

ileum also supplement the structure of the apico-be.sal valve. 

The histologic 1 characteristics noted for the mucosa and sub

mucosa. vere similar for the apical and basal faces of the valve. The 

mucosa. is composed of an epithelium., tunica propria ·and landne. 
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muscul&ri.a mueo•ae; but it doe$ not possess: the tall villi that dia

tingu.iah the :Ueum., 

The epithelium, arranged as short projections which are 

flat~ened to form a amooth aurf•o• when the cecum i$ distended, 

consiats of tall columnar cells and an occuiona.l goblet cell. The 

colUlJ!D&.r cells are arranged in a pyramidal or dome-shaped fashion, 

the cells beoOlll.ing thinner in width from the base of the d.ome to the 

top"' There is a heavy eosinophllic border along the margin of the 

cells e:xpo&ed to the lum.en.. The nuclei, oval or irregu.lar, are 

located in the basal half of the cell. Between the short projection• 

of the epithelium '&re small openings to simple bulbous glands extend• 

bg through the tunica propria to the lamina muscularis mucosae. The 

glands are composed of wedge-shaped cells with round nuclei lying 

nearly adjacent to the baee of the cells.. The cytoplasm of the gland 

cells is finely granular but more basophilic than the cytoplaem or 

the epithelial cells lining the cecal lumen, The . epithelium closely 

adheres to a basement membrane JM.rked by a thin, extend&d eosin• 

ophil1e cytoplasm and oval basophUie nuclei. 

The tuni<:a propria includes a vascular area extending into 

the mucosaJ. projec"tions . This e.onnective tissue layer contains 

numerous vea.sels, in.tra-v:aseular erythrocytes, intra-vascular and 

e.xt:ra-vascular lyaphooyte•, and extra-vescular connective tissue 

cells. Lymphooytee are more or less evenly dispersed throughout 

the entire tunica propria, but collections into follicles were not 

noted., Erythrocytes are found 1n close proximity to the basemeht 
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membrane. Small blood vessels ay be seen in the tunica propria 

near the lamina muscularis mucosae and sometimes can be traced to 

the c pillaries adjacent to the basement membrane. 

The lamina muscularis mucosae is an indistinct layer, 1-2 

cell layers thick, of smooth muscle. Vith Mallory's triple stain 

this layer can only be distinguished by the nuclei. 

The subnucosa is vecy thin and difficult to discern in the 

hematox;ylin and eosin preparations., but with 1-tallozy' s triple stain 

it shows as a band of eollaginous fibera. 

The apico-basal valve ppe&rs to be fonned from the bending 

of the cecum in the vicinity of the junction of the ileum witb the 

cecum, The bending of the cecum back upon 1taelf would produce an 

eli.psoidal crescent lip extending into the lumen of the cecum. The 

bend divides the cecum into .e. baa l portion which the ileum and the 

colon join and into a spiraled apical portion which ends blindly. 

The apical portion of the cecum not only bends upon the baa&l portion 

but also twists dorsally so that the line of attachment of the valve 

extends around ·the cecum for slightly more than )60° (4, pp. 72-73). 

The smooth muscle of the apioo-baaal valve is directly 

continuous vith the smooth muscle of the Ueum, of the basal portion 

of the cecum and of the apical portion of the cecum, The base of 

the valve will be considered as that portion of the valve connected 

'With the smooth muscle of the ileum in the area of the apex of the 

valve (f-ig. 2). Therefore, the base of t.he valve will be an area 

extending from either side of the apex of the valve approximAtely 
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one-fourth the distance to the angle between the attached borders 

and the tree edge. 

Sections perpendicular to the epithelial faces and parallel 

to the bifurcating axis of the valve show the relation of the mus

culature from the attached borders and base of the valve toward the 

free edge (fig. 9-12) . In the$e sections, the circular muscle of 

the apical. portion of the cecum extends into the lip as a band 

adjacent to the submucosa of the apical face of the valve (fig. 9-o

12) • The f ibers of this ba.nd l~ diagonally toward the free edg 

across the entire face of the valve from the ventral attached border 

to the dorsal attached border. The fibers are cut diagonally, due 

to the dorsal twisting of the apical portion of the cecum. On ~ 

ventral attache~ border the longitudinal mu cle of the apical portion 

of the cecum follows the oireular mu.sole to the attache<! border of 

the valve and connects with ·the longitudinal muscle from t e basal 

portion of the cec-um (fig. 9) . ln sections a.J.ong the ventral edge 

of the baae of the valve , the longitudint.U muscle of the apical 

portion of the cecum no longer joins with the longitudinal muscle 

of the basal portion of the cecum, but is now continuous along the 

base of the valve in conjunction with the longitudinal muscle of 

the ileum {fig. 10, 11) . Along the dorsal attached border through 

aections beyond the base of the valve, the longitudinal muscle ot 

the apical portion of the cecum again join with the longitudinal 

wscle of the basal portion of the cecum to form a muscle band 

extending across the attached border of the valve (fig. 12) . The 
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longitudina.l uscle of the lleum and of the apiee.l portion or the 

cecum invaginates the lip of the valve along the base and the dorsal 

attached border respectively to form muscle band that extends 

nearly to the free edge of the valve (fig. 11) . 

The circular muscle of the ba.Ml portion of the cecUlll extenda 

only as far as the ventral or the dorsal attached border, and doea 

not proceed into the lip of the valve. The circular muscle of the 

Ueum. invaginates along the base of the valve, extends almost to 

the free edge of the lip, and lies next to the eutmucos of the baaal 

face of the valve (.fig. 10). On either side of the bifurcating axis, 

the extension of the Ueal circular muscle into the lip gradually 

decreases until the ileal component is no longer apparent along the 

dorsal or ventral attached borders. The muscle fibers from the 

circular muscle of the ileum run perpendicular to the bifurcating 

axis or the valve. 

Sections of the apico-basal valve perpendicular to the two 

epithelial faces and perpenaicular to the bifurcating aY~s show the 

relation of the smooth muscle of the ileum, baaal portion of the 

cecum and the apical portion of the cecum from one atte.ched border 

o the lip of the valve to the other ( fig. 1.3,14,15). The circular 

muscle of the apical portion of the cecum extends completely acros1 

the lip of the valve from one attached border to the other and is 

visible in sections from the a~ of the valve to the free edge 

(fig. 13,14, 15). The fibers of thia muscle sheet are cut diagonally 

to their longitudinal axis. 
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The longitudinal muscle of the apical portion of the cecum 

joins with the longitudinal muscle of the basal portion of the cecum 

to form a muscle band across the outside edge of either attached 

border. However, the longitudinal muscle of the apical portion of 

the cecum along the doraal attached border is also connected with a 

band of muscle fibers within the lip of the valve (fig. 1.3 ,1.4). This 

band of muscle is the continuation of the longitudinal muscle of the 

ileum at the base of the valve. The fibers are cut perpendicular to 

their longitudinal axis. At the base of the valve, this muscle band 

reaches completely across the lip of the valve from the doraal to the 

ventral attached border~ lying between the circular muscle from the 

ileum and the circular muscle from the apical portion of the cecum. 

The circular muscle of the basal portion of the cecum does not 

oontrirute directly' to the musculature of the lip of the apico-basal 

valve along the attached borders. On the doreal attached border, the 

circular muscle of the ba.aal portion of the cecum turns in toward the 

lip of the valve but stops abruptly without invagin ting (fig. 13,14). 

It is separated from the longitudinal muscle by a thin layer of con-

nective tissue, but the muscle fibers run in the •~e direction--from 

the base toward the free edge. At the ventral attached border, the 

circular muscle of the basal portion of the cecum is also separated 

from the muscle layers of the lip by a thin connective tissue sheet 

(fig. 1.3,1.4). 

The circular muscle of the Ueum invaginates t~ lip of the 

ap1co-basal Yalve at the base and extends from the dorsal attached 
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border to the ventral attached border. In sections toward the free 

edge of the valve the circular muscle from the ileum decreases in 

width until it foms an apex on the bifurcating axis near the free 

edge of the valve. This muscle band lies adjacent to t he submucosa 

of the basal face of the valve. 

There are, therefore, three sheets of muscle within the lip 

of the apico-baeal valve. In order of their appearance from the 

apical submucosa to the basal submucosa, they are: (1) the la~ r of 

muscl extending acr,oas the entire face of the valve in a diagonal 

direction, continuous with the circular muacle of the pical portion 

of the cecum; (2) a layer of muecle continuous along the attached 

borders with the longitudinal muscle of the apical portion of the 

cecum and &long the base with the longi tudinal muscle of the ileum; 

and (3) a layer of muscle that is an extension of the circular 

muscle of the ileum into the lip of the valve. 

DISCUSSION 

The histological description of aerial sections of the ileo

cecal and apic.o-basal valves provides the basis for a theoretical 

estimate of the function of the valves with respect to the direction 

of flow of material through the cecal region. The absorption, lecre

tion and digestion that occur in the cecum cannot be evaluated to any 

great degree from this histological study. These items d the direc

tion and magnitude of content flow can be answered adequately only b,y 

extended physiological research. 
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The Ueo...cecal. valve is controlled by the musculature from 

the ileum and the basal portion of the cecum. The sheet of mu cle 

within the lip of the valve is connected along the dorsal and ventral 

borders with the circular muscle of the basal portion of the cecum 

and the circular muscle of the ileum. Arry stimulus affecting the 

circular I:lUSculature of the terminal ileum and any stimulus affecting 

the circular muscle layer of the baiUIJ. portion of the cecUl!l may 

involve the musculature of the valve. Since the muscle fiber rune 

across the valve from the dorsal attached border to the ventral 

attached border, the effect of contraction of the muscle sheet of 

the valve in conjunction with the circular muscle of the ileum and 

the basal portion of the cecum would be to occlude partially or 

completely the aperture between the ileum and the basal portion of 

the cecum. The degree of closing crmnot be determined from this 

etudy. 

AD.y material being forced down the ileum by a peristaltic 

wave is preceded b,y a zone of relaxed muscle and followed b.Y a zone 

of contracted muscle (2, p • .354 and .3, p .•44,9). This may mean that 

as the material is about to enter the cecum from the Ueum, the 

advancing :z;one of relaxed muscle would be in the vicinity of the 

ileo-cecal valve. This would low a more uninhibited flow of the 

intestinal contents into the cecum. fter the passage of the con

tents into the cecum, the ileo-cecal valve would be involved by the 

contracted zone of the peristaltic vave. Contraction of the cir• 

cular muscle of the ileum, together with contraction of the ileal 
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component of the valve would inhibit the further now of contents 

into the cecum. 

The possibility of the passage of material from the cecum: 

back into the ileum sl'...ould also be considered . Since the muscula

ture of the basal portion of the cecum: is continuous with that of 

the valve, it follows that any stimulus of the cecum in this area 

will affect the valve . A contrac ion of the ba l portion of the 

cecum vith the purpose of passing materi al into the colon would 

alter the position of the lip unless simultaneously the ileal com

ponent together with the associated circular muscle of the ileum 

contracted and decreased the aperture between the ileum end the 

cecum. 

The musculature of the apico- basa.l valve is connected at the 

base with the :musculature of the ileum. The longitudinal muscle of 

the ileum forms a sheet of muscle in the lip of the valve that is 

continuous on either side with the longitudinal muecle of the apical 

and basal portions of the cecum. The fibers of this sheet of muscle 

run from the base toward the angle formed by the free adge of the 

valve and the attached borders, thus parallel or slightly oblique 

to the bifurcating axis of the valve . The circular muscle of the 

ileum extends into the lip of the valve with fibers running perpen

dicular to the bifurcating axis of the valve . This sheet at the 

base of the valve is qui te narrow, but broadens as it goes toward 

the free edge and then gradually narrows again untU it disappears. 

Thus it forms a rough oval- shaped sheet of muscle within the l i p 

of the valve with fibers running perpendicular to the bifurcating 
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axis,. The circular m.ueel~ of the apical portion of the cecum forms. 

a sheet of muscle fibers running diagonally toward the free edge 

from the ventral border to the dorsal border "' The circular muscle 

of the basal portion of the cecum extends only to the dorsal and 

ventral attached borders. There is no evidence of direct connection 

of the circular muscle of the basa_l portion of the eeCUill with the 

musculature within the lip of the pico- b sal vl'.IJ.ve. From the 

attae.bm.ents of .the musculature of the apico-basal valve, any stim

ulus affecting the ctivity of the ileum or the apical and basal 

portions of the cecum will involve the lip of the valve . 

Theoretical considerations of the functions of this valve 

suggest that it may be involved in the movement of material from 

the Ueu.rn into the cecu.'!l, in the movement of material from the 

basal into the apical portion of the cecum and in the movement of 

material from the · pical into the basal portion of the cecum. 

Although these actions are interrelated, by considering them sepa

rately a clearer picture of the functioning of the. valve may be 

euggel3ted . 

When the contents of the ileum are emptied into the b sal 

portion of the cecUlll by a peristaltic ve.ve, this same wave may 

involve the lip of the apico-ba.eal valve.. Since a zone of relaxa

tion precedes the zone of contraction, the musculature of the valve 

may fir&Jt relax. However, the contracted zone of the peristaltic 

wave would ca'Use a contraction of the musculature of the valve con

nected with the ileum. The contraction of the longitudinal Ueal 

http:vl'.IJ.ve
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.component of the apico-basal valve should pull the free edge of the 
,.· 

val._ into a straighter line, since the fibers of this sheet run 

from the base of the v.lve to the angle between the free edge and 

the attached borders. The opening between the apex and the base 

of the cecum: wuld be enlarged. The circular muscle from the Ueum, 

on contracting. should draw the attached borders of the valve closer 

together• This is because the circular laye-r is a sheet of muscle 

with fibers running acros.s the face of the v·al.ve, but not continuoWJ 

beyond the attached borders . The combined contraction of the longi

tudinal and circular ileal components of the lip could lead to a 

wider aperture between the apical and basal portions of the cecum. 

The enlarged aperture between the apical and basal portions of the 

cecum, due to the contraction zone of the peristaltic wave from the 

ileum, would encourage a greater passage of material between the 

apical portion of the cecum and the basal portion of the cecum. 

With the concurrent arri val of material from the ileum, the 

passage of material 'Would preferably be toward the apex, · This dis

cussion was predicated on a partial or entire closure of the basal 

semilunar valve. 

The movement of material from the basal to the apical portion 

may be further aided by contractions of the circular muscle of the 

O.sal portion of the cecum. The circular mt1sel~ extends to the 

dorsal and ventral attached borders but not into the lip of the 

valve. J. contraction of this layer of muscle 'Would pull on either 

side of the lip of the valve, tending to increase the distance 
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between the atte.ched borders. This would straighten the free edge 

of the Talve, producing a larger aperture . 

The cloaing of the ileo-cecal vel.ve and the opening of the 

apieo-basal valve are congruent with eaeh other, since the ileoo. 

cecal valve should be closed at the time materi~ is going from the 

basal portion of the cecum to the apical portion of the cecum in 

order to prevent th~ regurgitation or the cecal contents into the 

ileum. Since the longitudinal muscle of the basal portion or the 

ce~ and the longitudinal muscle from the ileum are interconnected, 

their contraction would straighten and pull on the free edge or the 

apico-basal valve, shortening the bifurcating axis of the valve. 

This action decreases the size of the valve and increases the aper

ture between the apical and basal portions of the cecum. 

The function of the apico-basal valve during the movement of 

me.terial from the pical to the basal portion of the cecum is similar 

to that of the ileo-cecal valve. A peristaltic vave in the apical 

cecum is considered as being from the blind t i p toward the basal 

portion of the cecum. Such a vave is preceded by a relaxed zone 

which relaxes the muscle sheet from the apical portion of the cecum 

to allow the passage of material from the apical to the basal portion 

of the cecum. Following the passage of this material, the contracted 

zone of the peristaltic wave now affects the muscle sheet, causing a 

decrease in the aperture between the apical and basal portion or the 

cecum. As vas true of the ileo-cecal Talve, the movement of material 
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:from the apical to the basal portion of the cecum would coincide with 

the peristaltic waves down the apical portion of the cecum. 

This discussion of the function of the ileo-cecal and apico

b sal valves has not considered the inter ction of the Meisner' • 

nerve pl ms in the aubmu.cos and Auerbach• s plexus between the longi

tudinaJ. d circular :muscle layers. Nerve pl xuaes in the lips of 

both valves are unusually prominent nnd wit hout a doubt contribute 

to the functioning of the ve.lve, but this etudy provides no informa,..;.. 

tion abQut the nerve connections or interactions. 

Stoo-1ARI 

The 1leo~cecal valve is formed b.1 the junction of the wall of. 
the ileum and the wall of the basal portion of the cecum. The apico

basal. valve is formed by the junction of the wells of the apical and 

baeal portions of the cecum. The ileal face of the Ueo-cecal valve 

has the features of the mucosa and aubmuco=sa of the distal pGrtion of 

the Ueum. The mucosa. and sul::mucosa of the basal faces of the Ueo

cecal and apico-ba..sal valves res6lllble the mucosa and submucosa of the 

basal portion of the cecum, The mucosa and submucosa of the apical 

face of the apico-basal valve correspond to the mucosa and submucoaa 

or the apical portion of the cecum. 

The fibars of smooth muscle of ·the Ueo-cecal valve run from one 

attached border to the other. Near the angle between the dors and 

ventr&l attached border• and the free edge, the circular muscle of 

the ileum invaginate& into the Ueo-eecal 'Valve. Toward the apex of 
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the valve, the muscle mass of the valve is f ormed by the combined 

circular muscle of the ileum and the circular muscle of the basal 

portion of the cecum. The longitudinal muscle of the baaal portion 

of the cecum., closely adherent to the muscle maas formed by the cir

cular muscles, does not contribute to the musculature llithin the lip 

of the valve, but merges into the longitudinal muscle of the ileum. 

The apico-basal valve appears to be f ormed from the bending 

of the cecum back upon itself to produce an ellipsoidal crescent 

lip extending into the lumen of the cecum. On the dorsal and ven

tral attached borders, the circular muscle of the basal portion of 

the cectml turns in toward the lip of the valve but stops abruptly 

before invaginating .. The circular muscle of the Ueum invaginate• 

along the base of the valve, extends most to the free edge, and 

lies next to the eubmucoa of the basal face. On either side of 

the bifurcating axis, the extension .of the UeaJ. circula r muscle 

into the valve gradually decreases 'until t he ileal component is no 

longer apparent along the dorsal and ventral attached borders. 

The circular muscle of the apical portion of the cecum con

tinues into t he valve, extends co pletely across t he lip from one 

attached border t o the ot her, lies next to the submucos of the 

apical f a ce and is visible in sections f rom the apex to the free 

edge. 

The longitudinal muscle of the apical por tion of the cecum 

joins with the longitudinal muscle of the baaal portion of the 
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cecU!I'i to fol'Ul. a. muscle batld across the outside edge o£ either 

atta~hed border. The longitudinal wsele of the apical portion of 

tlle cecum along the dorsal attached border is also conn eted with a 

band of muscle fibers. 1-rithi.n the lip of th~ valve. '!'his barul of 

mu1;1cle is- the continuation of the longitudinal muscle of the ileum 

at the· 'base of the valve. Tbe fibere run p4U"a=J.lel to the bif\tl"etl;t. 

ing uie of the vaJ.ve. At the ba e of the valve, ~uu:.s lllUsele band 

r~aches completely acroso the lip of the valve to the ventral 

attached border. At the ventral. atte.eh~d borl.ttr, the band lies 

betve&n the circular muscle of the ileu:m and tr...e circular muscle 

of the apical portion of the cecum. The longitudinal muscle of the 

basal portion of the cecum is closely adherent to the muscle mass 

formed by the eirc:uJ.a:r· LlUSvle of the ileum; but it does not contribute 

directly to the mus.cula.ture 'Within the l i p of the vaJ:ve. 
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