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INTRODUCTION 

"Th• romanoe of m�dioin• lies in in­
duotrva phJloeopl:\3, in whioh tomorrow is 
th• gr:a�t �/ · -Y•starda:y fu:rni.-shes thfi 
d•duotivt p}).ilosophy�

1 
wp.t:.¢h· ao_ts as a oom-..._ 

J)aa•- l!> k•:ep our dtr-eot.1·0� true·.•i Mayo{85) 

Div•rtioulosis and diverticulitis are more than 

meats tbs pbysician•s aye. 'l'hay ara problems wh·oh 

will_tast anyone's dtagnoatio acumen and ability. 

Th• following �ages oontain a brief r•sume of some 

of the more imp,Qrt.ant 11 taratur• wri tt•n about di­

vertioulosis and diverticulitis. Similar phaa•• 

·o:f the literature have been g.rouped into sections.

Certain ph.as•s-, es .ecia117 etiology an<i· diagnosis,

have been enrphaaiz•d more than the others.

· De.spite the fact that dive.rticuJ.osis nnd di­

vert iculttis, as gathered from th• literature, are 

found only in a small percentage of the po�uiation, 

it is my .opinion that it ia more oom..�on thEUl the 

maj o�i 'ty of p}?.yaioians think. '!he mare :faot that 

th·ars is no definite m•thod o:f diagnosia and tr•at-

. ment whioh oould be gathered from the oontradi-0tory 

views ment ioned in the literatuie, denotes that the 

last word has not as yat been conoeiv•d concerning 

varloua :pha.aas ot div•rtioulosi� and divertioul.itis. 

  1
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D,b;FUUTION 

Barman and Bauer (13), without exception, 

probably had the simplest definition of divert­

iculum. They believed that literally it meant a 

by-path. Yet to be sxaot, ona should no doubt con­

sider the definition proposed by JOO.wards ( 36). He 

stated that the word diverticulum ca.ma from the 

La tin nd i verton -I turn aside- and the "cul um" is 

a diminutive ending equivalent to the English "icle", 

as in follicle and cuticle. Thus a divarticulum 

means literally "a small turning asidal!, that is, 

a small pouch. When diverticula are present in the 

large bowel, the condition is termed "Diverticul­

osie". If these di verticula become inflamed, the 

eondition is termed "Diverticulitisn. 

Gant (49) presented nn interesting definition 

when he said that a diverticulum is a non-neoplastic 

outpouching of intestine having a lumen that does 

or did connect with the bowel. However, one can find 

fault with that, as a diverticulum is not j ust found 

in the intestine. Bu.ia (1~) considered a divertic­

ulum as a blind tube or sac but ha said they may 

branch from cavities or canals. Brown (15) had 

the same idea when ha claimed that a diverticulum 
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may extrude from the wall of any hollow viscus. 

Abell (2) was of the opinion that divartic­

u.la were noted at all points in the intestinal 

tract from the pharyngo -esophageal junction to 

and including the rectum. 

It also is of interest to note the follow­

ing two definit ions. Fraser (47 ) quotes ths 

"Century Dictionary" anl noxford ·nictionary11 

as giving a diverticulum a designation of 11 a 

way-side shel tar or lodging", with from the 

context the underlying meaning that they are 

''houses of ill repute where trouble is apt to 

brew". From the complications of diverticulosis 

as affect ing the colon he could vouch for such 

an evil reputation, also for their annoyance both 

to their owners and to the doctors called in to 

try to establish law and order. 

One appreciatos why Haggard (56) spoke of 

sigmoid diverticula as a "blowout of the sigmoid", 

because almost everyone has watched with anxious 

expectation a diverticulum of his bicycle or 

aut omobile tire .• 

The fact that in their symptomatology, di-
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verticula offer a counterpart of other diseases 

common to the int estina.l tract at the points at 

which they occur lends an added interest to their 

study. They occur as sacculations projecting from 

varying portions of the circumference of the ~ intest­

inal tuba-mesentaric, antimasenteri c and lateral -

and range in number fron one to several hundred. 



HISTORY 

Oohaner and Bargen {91) believed that the 

and inoidenos of divert1ou1a of the large intestine -

had offered a tertila field for study �nd-s�ecul­

ation tor several centuries. However, th• t1r&t 

complete deaoription to be found in the litsratur• 

of divertioula, in which no doubt existed aa to th• 

nature of the aivertioula in question, waa by Oooper 

in 1844. Oruveilhe1r (27) deac:cibed -divertioula of · 

th• colon in 1849. Others who reported on divert- ' 

ioula were V1rchow in 1853, Babershon_ in 185'1, 

and Jones in 1858. The condition appears to have 

excited little comment at that time, and vary few 

other refarenoes are to be found until the :first 

decade of the twentieth cent�ry, although Oaler 

reported a oaae in 1881 and Graa•r preaented a paper 

1n-1889. 

Cooper (25) daacribad nu.m•rous pouohes ot the 

upper par, of the jejunum in a man ot 65. 

V1rohow (108) desorlbed certain pathologic 

ohangea involving the desoend11'}8 oolon and th• sig­

moid oharactariz•d by isolated aircumaor1bad adhea­

ive per1ton1tia. H• even described poaa1bls oomp­

lioationa yet, he did not note the pr1e1no• of 

 -5-
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divarticula. as the original cause_, he considered 

constipation as the etiologic factor and he did 

not even attempt to describe the clinical pictur 

Habershon (54) published the first account 

of diverticulitis . in English. 

Jones (65) reported a striking case of acut 

diverticulitis which resulted in a fistulous 

connection between the bladder and the sigmoid. 

Osler (9 2) found at postmortem in a man of 

65, who had suffered from rumbling noi~es after food, 

55 diverticula in the upper part of the jejunum, 

ranging in size from a cherry to a large apple. 

Graser (51) amphastzed the frequency and 

significance of the disease. He emphasized the im­

portance of, and describ0d the hyperplastic stenos­

ing type known as peridiverticulitis, and its simul­

ation of carcinoma of the sigmoid flexure. 

Shortly after this, the subject was extensive­

ly studied in America. The first comprehensive 

treatise, embodying both etiology and classification 

was brought out by :Beer (11) in 1904. This has been 

followed by papers written by Drummond, Telling, 

Hartwell, Brawer, Rogors, Mailer, and others. (85) 
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CLASSIFICATION 

bell (2) decided upon a simple classification 

end concluded that diverticula had been described 

as congenital or true, and acquired or false, the 

former containing all the co a ts of the intestinal 

tube, the latter representing protrusions or 

herniations of the mucous and submucous coats 

through ap0rtures in • the muscularis • . The term 

diverticulosis connotes the presence of such 

sacculations while diverticulitis implies the 

varying chang es \Vhich occur as the rosul t of 

irrit at ion and inflammation. 

Several writers questioned the accura cy of any 

l3uch terminology and. attempted to bring forth other 

cl assificat ion wh ich they thought would cl a rify the 

subject ~ 

Levitt and Goldstein (75) divid<td diverticula. 

as follows; 

l. True congenital . (Wall composed of all coats 

of the intestine) 

2 . Acquired. 

(A) Primary. (Hernial protrusions of the 

mucous and submucous co ats through a tap 

in the muscular coat) 
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( B) Sa condary. 

fa) -associated with -disease in the in­

testinal wall . 

( b} traction, clue to adherent fibrous 

tissue. 

Buie ( 18) sta ted that congenital or acquired 

diverticula may either have t h e muscular coat or 
-

not have it, therefore, he suggested the following 

cl ass ification: 

r. Prenatal diverticula: Under which he implied 

that there VI.re re two typas: ( A) the first type form as 

true anomal ies, and ~11 walls of the colon are includ­

ed in the walls of the sacs. ( B) the second typ-a 
~ 

are hernias of the mucous membrane between the de-

veloping muscular structures of · the colonic wall and 

therefore, their walls consist of mucous membrane and 

serosa. 

2. Postnatal divarticula. : Here, he also believed 

that there were two types. The walls in both types, 

however, consisted of the same l ayers, namely, mucous 

membrane and serosa. Thorefore . his sepa ration i _nto 

two types did not depend on the presence of ·or ab­

sence of the muscular l ayer but, depended on why 

and when they formed. ( A) The ·first type :form ba-
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cause the wall of the colon is weak between imper­

factly encircling muscular structureB. These are 

seen in adolescence . (B) The second type form be­

cause the physioiogic process~s within the colon are 

sufficiently abnormal to force the mucous membrane 

through or between what would be preaumed to be ad­

equately enciriing muscular structures. These are 

seen in adult life. 

Diverticulitis does not have a definite class­

ification either. Jones (68) classified divertic­

uiitis into three groups : (A) Divert iculitis with 

enterospasm. (B) Divert iculitis with infiltration. 

(C) Diverticulitis with perforation. Yet, he be­

lieved that these were merely progressive stages 

of the same pathologic pro cess and that two or more 

stages may be present at the same time. 

Case ( 21)(22 ) likewise divides diverticulitia 

into three quite similar groups: (A) Enterospasm 

type, which includes that type of case in which the 

diverticula. even though numerous are scattered and 

where the symptoms are apparently only those of 

anterospasm, kept up by continuous renewal of in­

testinal irritation from the retained contents of 

the divarticular sacs. (B) HypeTplastic type, 
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where due to being situated fairly close together 

and due to tha peridiverticular infl ammatory react­

ion with its conse quent production of connective 

tissue, tends to produce a tumor with resulting 

organic obstruction. (C) Ps eudoappendicitis type, 

where one or more of the diverticula undergoes an 

acute inflammatory process analogous t o that occurripg 

with acute app endicitis. 

Prob nbly the best suited classifica tion for 
' a g eneral s t udy of diverticula is the one proposed 

by Newton (90} in which he combined the clinical 

picture with the pathologic changes. Ha divided 

diverticula into fiva groups~ (A) Cases showing 

no clinical symptoms. (B) Cases showing symptoms 

but no abscess, fis t ula. or peritonitis. (C) Cases 

showing peridiverticulitis with abscess, fistula, 

ani peritonitis included. , (D) Cases showing paridi­

varticulitis plus obstruction. (i) Casas showing 

coincident carcinoma. 
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ETIOLOGY 

Regardless of the cause - upon which there 

is no unanimity of opinion - A bell ( 2} , Rankin and 

Brown (98), and several others seem to have the 

correct idea when they admit that some may be 

congenital in origin, others acquired, or, both may 

be present a t the s am e time. They do not specific­

ally state that diverticula are due to one cause 

':1S several authors have done. 

While diverticula of the colon may be single, 

they are as a rule multiple, varying in number 

within rather wide limits •. Practically all of 

those observed in the colon aro of the false or 

acquired type, the sac consisting of mucosa and 

submucosa covered with peritoneum . 

However, the fact that they are of the acquired 

type and occur late in life has not prevented the 

assumption by some that ths fundamental cause is an 

inherent weakness of the intestinal musculature 

which has existed since birth . In other words , that 

they nre essentially congenital in origin. Since 

they are of the pulsion type, it is logical to 

assume that muscular wenJ:ness , whether congenital 

or acquired, is the fundamental factor and increased 
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intracolonic pressure the axci ting cause in their 

production . It has been argued that they occur as 

the result of the weakening of the intestinal 

musculnture by the pierc ing of the muscles by the 

vessels of the bowel ~all . Their appe nrance at 

points other than those corresponding to the 

entry and exit of vessels would clearly i nd icate 

that other facto rs play a part. 

·'rdman (42 ) and. He inz (59} simply concluded 

that all diverticula are congenital. Bunch (19) 

stated that a congenital diverticulum occurs in one 

of every two hundred persons and is present a t 

birth, but didn't consider any other etiological 

a.gent or mention whether diverticula were present 

other than above. 

Other opinions could be taken lit~rally to 

mean that all divarticula are congenital, yet the 

author did not state it as such. For examJ)le, Guthrie 

and Brown ( 52) stated that diverticula ·w ere mostly 

cong enital. Lynch ( 80 ) stated that -in his mind, the 

vidence in favor of the acquired theory is not 

convincing. Jones (66} came to the conclusion that 

after looking over the liternture it seamed more 

thRn likely that there is some congenit al weakness 
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of the bowel wall , either an irregul ar distribution 

or thinning of the circular muscul a r fibers , or 

unusually large openings about the perforating ves­

sels leaving an a.ran of weakness . -_ 

Evans (44 ) reported a case of ileocecal cysts. 

He concluded that they were developmental entero­

genous cysts because any cyst having the structure 

of gut must have been derived from the primit ive 

intestinal tract. He believed t.hat the cysts in 

his cases originated either i n the vitello-intestinal 

tract, or in the diverticula which a. re fou nd in the 

developing antoderm of the embryo . 

Lewis and Thyng (77) mentioned that the bowel 

was developed from a d iverticulum and from it, as 

diverticula , a rise the liver, pancreas and the cecum 

with its degenerate end, the appendix. Sporadic 

second a ry diverticula may occur in regions \'ihere 

diverticula are a normal developmental necessity 

or they may be merely structural imperfections 

of early fetal life, as in the case of the out­

growths of intestinal epithelium perforating the 

muscular co a t, which occur about the third month 

and which may l a ter on , be re8ponsible for 

diverticul u . 

• 
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Poncher and. :~lles ( 96) provided a theory that 

diverticula or ~cca~sory epithelial nod~les presen t 

in embryo 1 s prob11bly ordinarily disa-pp enr . ·.rhey 

believed that these m~y originn te in oiie of two 

ways: (1) They m~y ar ise as soquostrat ions in the 

p rocosE of development of t he anterioi ~bdominal 

~all , nnrrowing and fin·1lly :pinching off the vi t­

elline sac . ( 8 ) They can be accounted tor as 

supernumerary ou tgrorJths , the rrot otypes of which 

' 
giv e rise to the lungs , pa ncreas , and l iv er . 

Haegnrd (56) s p oke of sigmoid d ivert icula as 

a "blowout of the sig□oid' and believed, tha t the 

Co!'l.US e of the hernintion of tho mucos a Was the 

rapl uco;;1ent of the ·!Juscl.,3 hy fat tissue. rsl:::ine 

(43) stated that this theory was utterly fant~st ic 
:, 

bec'1.UEe the 1.1 1llr:. oi th0 colon i·/o•ie var:} tough .1nd 

it seernod inconceiv n'Jle thf:1t g1'ent enough rnessu;re 

could be ~enerat ed to produce n blo~out since the 

colon is 5seentially a tube , more or lass or en at 

both ends , unc1 p rovided by nnture v~ith vJnt at 

one and to take care of j ust such emergencies . He 

... lso ste ted t :O.t:1.t if n Vienk spot in the wal l wore 

xpandee into ~ po cket , its \"jE\1 1 \'Jould continua 

to be c one thinner nnd. weake r. The- gne; pressure 
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would not be dininished .::nd. therefore the pocket 

would likely co ntinue to oxpanrS until it reached 

the bursting point , in the sar:1') \if't:f ns the inner 

tubo blows out. Perforation , however, does not 

occur in this '.:'JOY , therefore , he prophes ied -that 

eventually divert iculosis of the colon -\vould. be 

considered a congenital anomaly. 

Bearse (9) implied that diverticula are 

probably an inherent weakness is the structure of 

the colon, esp ecially in young persons. 

Spriggs and Mnrxer (102) (103) presented many 

points that were supportive to the congenital 

orig in such as : ( 1) Thora is often no evidence of 

inflammat ion, dilatation or hypertrophy of the 

adjacent bowel. (2) The inner concave aspect of 

the horseshoe shaped duodenum , from wh ich most 

pouchos arise , is supported by the pancreas and 

should be less liable to extrusions from weakness 

of the wall than the convex aspect. (3) In some 

diverticula. the mucous membrane at the apex is 

thrown into folds , which seams to make it unl ikaly 

that these a.re herniae from internal :pressure . 

(4) The pouches are frequently single . (5) The 
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outgro~th of the pancreas and liver as outgrowths 

from the embryonic gut suggests that other outgrowths 

are not improbable. 

They also presented the alternative view that 

diverticula are caused by extrusion of the parts of 

the bowel wall which are weak naturally or are made 

so by ulceration or other pathological processes. 

However, they believed that the etiology of the 

·p re-existing diverticula was as yet unknown and 

offered evidence that tho multiple colic divert ­

icula were preceded by a local condition, the 

prediverticula.r state, in which there ~as the 

appearan-0e of irritation if not of inflammation 

involving sometimes the whole circumference of 

the gut . 

To them, the prediverticular state implied 

the formation of the small hernia.a which then push 

their wuy through the weak places in the bowel 

wa.11. This is the important active st ag e of early 

diverticulosis . After progressing past ~he pro ­

diverticular st Rte , the haustra and segments tend 

to lose their symmetry probably duo to the muscle 

fibers being thinned in places with corresponding 

bunchir,g of the part which retains its elasticity. 
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It appears, probably, th~t damage to musclo fibers 

occurs at this stag e Rnd , as a consequence, the 

mucous membrane herniates at wenk places to form 

the little pockets. 

The definitely localized appearance of areas 

of bowel in the prediverti cula:r stage indicates 

a local irritation in the early st~ga of the disease , 

and a bacterial cause is the first one that su6gests 

itself . 5uch a cause 1:1ould be more likely to be 

found particularly if the area were in reach o± 

a si5mo idoscopa nnd tho secretion lying over the 

affected part could be studiod . 

Another view supporting an inflammatory 

origin of diverticula associated with bncterial 

activity is that divarticula occur most fre ­

quently in the sigmoid flexure . 'l'hiE is the p8.rt 

of the bowel where fluid facRl matter is in 

contact longest with the mucous membrane of the 

gut and ~ould be particularly favor able for toxic 

damage nnd bactGrial invasion of the bo~el wall . 

They p res~nted 58 cases of diverticulosis ~nd 

showed the common association of diverticulosis 

with septic toeth, es pecially arical abscesses, 

arrl '1Zi th arthritic changes in the spine. They 



-18-

believed this might be explained on the view that 

they are both due to infective or both due to 

degenerative processes . They reported the presence 

of s:ponc.ylitis in 21 of 58 cases, apical absces-ses 

in 18 of 58 cases,. apical peridonti tis in 12 of 

58 cases and the teeth nearly gone in 24 of 58 

cases. They concluded that the occurrence of the 

:pred.ivorticular state qnd afterwards of formed 

diverticula in PHtches , in va rious parts of the 

bo wel, suggests a local disease rather than nny 

mechanical cause! The isolated diverticula 

occasionally seen , especially in the ascending 

colon and hepatic flexure, may be accidental 

pulsion pouches. 

Lockhart-Mummery (78) admits that there are 

congenital diverticula and states that no one 

should doubt their orisin. Hoi.vever, he does not 

believe that diverticulitis occurs in congenital 

diverticula but that it occurs only in acquired 

diverticula. Facts against their congenital origin 

are that multiple diverticula practically only 

occur after middle age , and that since many cases 

have been watched by X-rays over a considerable 

length of time it is obvious that the condition is 
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often, if not always, progressive . He had a 

marvelous opportunity to observe diverticula form­

ation in hil; surgical work and it wa·s his opinion 

that the development of multiple diverticula is the 

primary stage and is unaccompanied by any 

inflammRtory change as presented by Spriggs and 

Marxer (102)(103). The earliest stage observed by 

him in the development of diverticula was the 

presence of a large number of s..mall millet seed 

projections arranged in rows on the outside of 

the colon. These wore along the edges of the long­

itudinal muscle bands, and occured at the points 

where the lymphatics and blood vessels perforated 

the muscular coat. Only in one case was there any 

infla.rrma.tion noted about the diverticula and this 

was probably the earliest stage of an extensive 

diverticulitis . In other cases there was no 

inflammation present at all . 

The process which starts the formation of 

diverticula is only conjecturable, but it seems 

probable that some degeneration of the bowel wall , 

probably from age and unnatµral conditions of the 

bowel function, is the initial factor. Then the 

resu1 ting pulsion hernia through the bowel wall 
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ard later retained fecal content is likely to sat 

up inflammation which spreads to the neighboring 

tissues. This secondary inflammation may never 

occur, or it may take pl ace at almost any stage 

in the development of the pouches . 

David(28} stated that there were several 

anatomical arrangements in the colon that may pre­

dispose to diverticulosis . The three tinoa of the 

colon include practically all of the longitudinal 

muscle of the colon. Between these tinea isolated 

bits of the longitudinal muscle may be found , but 

in the main the muscularis in these areas is comp­

osed of circular muscle alone . Tho pleated or 

gathered appearance of the colon is duo to the 

formation of three roTus of sacculations between 

the longitudinal muscle bundles . These saccul­

a.tions are separated by falsiform ridges composed 

of all l ayers of the intestine, as much mucosal 

as muscular. The circular muscle ie reinforced 

in them and augmented in volume. These sacculations 

and ridges of the colon retard the passage of feces. 

,'lilley ( 115) believed that the build and temp­

erament of the patient as well as any temporary 

mental worry or powerful emotional disturbance had 
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a very close connection with pathological cond­

itions of the large intestine. Impass ioned tamp­

srament was considered as being the most powerful 

predisposing factor. He stated that tho colitis 

of ~orry evidently resulted from diminished tro­

phic innervation and tissue resistance, while 

at the same time the natural di ges tive ferments 

are faulty in quantity and quality . The food and 

mucous lining become morbidly septic, the B. coli 

becomes more and more .virulently active. Probably 

many f ollicles a re infected, ~hich may account fox 

the diverticuli being multiple . 

Dixon (31) said tha t the method of formation 

is not known exactly but he thought it was a 

herniat ion of the mucos a to a subserous position 

through the muscular layers of the intestinal wall. 

This herniation probably occurred at the sites of 

least resist ance probably at or near the oponings 

through which the blood vessels p'enet.rate the wull 

of the bowel. 

:B}J.wards (37) presented an ex tensive review 

which corraborat es Dixon's opinion. He discussed 

two factors wh ich ha considered as the causal factors 

of the herniations: (1) The presence of a weakened 
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area - a locus minoris reststentiae - in the bowel 

wall. (2) A pulsion force acting from within the 

bowel which initiates the process of herniation. 

Under locus minoris rasistentiae he implied 

that the consistency with which these divarticula 

are associated with the blood vessels refutes the 

possibility of coincidence. The arteries supply­

ing the intestine form a series of arches about one 

inch or more from the "mnrgin of the intestine and 

from these , segmental arteries pass to the intest­

inal wall . The arteries pierce the intestinal 

wall in pairs and on ai ther side of the mesent­

eric line and a variable distance from it, but not 
• 

more than three sixteenths of an inch away . 

(Refer to figure I on following page. ) 

In most cases the arteries of each pair are 

exactly opposite ea ch other, but in other casos 

they alternate, therefore, there is not a complete­

ly regular arrangement . When the arteries reach 

the wall of the intestinet on either side of the 

mesenteric line, they pierce the muscular coat to 

reach the submucosa~ Soma fine twi 5s are given 

off before the main vessels pierce the muscular 

coat and pass towBrd the nntimasenteric border 



Flg. i. "Diasec�ion of the vaaeular supply of 
the jejunum. The midline is indicated by the inter­
rupted line. The terminal ve aels ·enter the bowel 
on either side of the midline." Edviarda (37). 



Yig. � ".Diagrammatic represe-nt.at•ion or the 
mode or- entry or the b-1ood. vesae1a tlu� the mua­
eular wal.1- of tn� bowel.• Edwards (�'l). · 
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between the musculi=u and serous coats. The blood 

vessel passes through both muscul·u co a. ts procluc­

ing a well defined gap. 'E'h a entnmce is about 60 

de grees to the muscular co a t so that the gap is not 

a very obli que one. (Refer to figuro II on pre­

cad ing page.) 

Practically the whole blood supply to ona­

hal f of a segment of intestine is conveyed by 

this single vessel, which terminates in brancho_s 

in the submucous coat. Ihese terminal branches ~re 

somewhat congested as ths result of injection under 

p ressure. There are thus only two large gaps 

occasioned by entry of the blood vessels in each 

segment of intestine, and they are situated on 

ei thar side o·f the mesentery, and a short d istanca 

from it. The angle of penetration of the vessels, 

moreover, is such t ha t the opening in the longitud­

inal coa t is directly in line with that in the cir­

cular coat. .'/here any branches pierce the muscul a r 

wall farther away from the mesantery, not only 

are the gaps much smaller as the vessels are small­

er, but the angla of p enetration is fnr more ob­

lique, and thus does not tend to crea te the same 

degree of weal::ness in the intestinal wall. J:lhus his 
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thought that diverticula are hernias of the mucous 

membrane through the muscular wall, at the point 

where a gsp is caus ad in tha latter by tho entrance 

of blood vessels, is indisput able. 

Under pulsion force he stated that passive 

distention of the wall from pressure of its cont-

nts was not u factor but the pressure was due to 

the action of the muscular co qt. Under normal 

conditions of contraction there is no prolonged 

increase in pressure. rherefore, in order to get 

un increase in pressure one must postulate some 

irre6ularity in muscular contraction. If there is 

an irr egular contr8.ction of the mu?;cular layers, 

so that one .. set o-f f i b -3 rs is in spasm and the ad­

jacent fibers ~re relaxed , there is altoration from 

the normal, both in local pressure inside the lumen 

and the res ist-ence of the wall to that pressure . 

He stated that such local contractions and relax­

ations of the rnuscularis have been witnessed in 

the colon. 

During the maximum contraction of tho muscle , 

the va.scul a. r ga.:ps- are te.:11pora.rily obliterated as they 

pass through two sets of muscle fiber.s contracting 
\ 

at :right angles to one unothe_r ._ Luring the wave 
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of relaxation the vascular channels gape to their 

maximum extent and constitute a. very weak area in 

the bowel wall . Under normal conditions there is 

no tendency toward herniation of the mucous memb­

rane through these areas as the contents of th 

bowel are hurried along and there is none but a 

temporary rise of pressure inside the lumen of the 

bowel . 

There may be considerable local increase in 

pressure if there is persietant irregular contract­

ion of the bowel . Such a condition would be fix- _ 

ed spasm occurring in two segments of intestine , 

with the intervening segment relaxed . The pressure 

in the relaxed portion is increased as tho bowol 

content can not be passed on and the contents are 

forced against the mucous membrane . This. tends 

toward herniation of the mucous membrane through 

any weakness of the muscle fibers . Ths vascular 

channels, gaping to their fullest in the relaxed 

muscle wall, offer the mucous membrane loci minoris 

resistentiae. _ 

Butler (20) thought the pull of the vasa recti 

of the superior and inferior mesenteric arteries as 

a result of sclerosis was an important factor in 
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the fonnation of diverticula. 

BermRn and Bauer (13) remarked that thera was 

no proof of their idea but they believed thut since 

the veins ware l arger than the arteries und were 

easily distended by passive congestion, they may 

be a factor at the onset of diverticula formation. 

Graser (51) also emphasized pass ive hyperemi 

which dilated the veins and thus incroased the 

space of their penetration through the mu.scularie 

of the bowel. 

Brown (15) decided that it was obvious that 

increased inward pressure and weakness of a portion 

of the intastinal wall were physical reas ons for 

presence of di verticula but the 11 \Vhy~r was not 

understood. 

Poate (95) was another who thought gaseous 

distention plnyed some part, yet, he remarked that 

he'd never seen or heard 0£ diverticulosis assoc­

iated with Hirschsprung' s ,disease, with its immense 

dilatation and obstinate constipation, howevor, he 

stated that this may be due to hypertrophy of the 

bowel wall in this condition. 

Telling (105) and Perry and Shaw (94) thought 

internal pressure was the major factor because 
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most diverticula occurrad in the sigmoid flexure 

and it was there that the longest retention of 

fecal material occurred, and conseq_uontly, the 

pressure from within was liable to be the great­

est. 

David (28) stated that age and constipation 

are outstanding factors. Ha mentioned that adi­

posi ty had often bean considered ae a factor, 

yet, many cases of diverticulosis have bean ob­

served in thin :patients . 

Young an:l Young (116) believod that age, weight, 

irritations and putrefactions caused fatty de­

generations of the musculature, with loss of 

lasticity and proliferative trabeculations, irreg­

ularities and fissures of the mucous membrane. 

It was these degenerative changes that caused 

diverticula . 

Baer (11) worked on the intestines obtained 

at autopsies and showed that whon pressure wus 

xertad within the intostine, divarticula occurred 

at the entrance of the blood vessels. However , 

he concluded that the dead intestine presented 

altogether different conditions than tha live 

intestine. In the dead intestine, the blood vessels 
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are empty and the distention causod by the inject­

ion of a stream of water is entirely different than 

the no rmnl distontion of the bowel within the body . 

Therefore, ha thought the cause must be sought in a 

muscular deficiency . 

Buie (18) surmised that divarticula en.me when 

age, with its attendant wear and tear and atrophy 

of tissues, ha.d thinned the muscle fibers and se.p­

arated them. Therefore , diverticula may occur 

not only as a result of unusual strain nnd so· forth,, 

but also because of tha affect of normal processes 

on tissues. which have developed abnormal character­

istics . 

priggs and ifarxe~ ( 103) did not believe that 

constipation was a primary cause of diverticulosis 

because straining at the stool causes a general in­

crease of intra-abdominal pressure which would fall 

equally upon the peritoneal surface of tho bowels 

and would protect rather than cause the small extrus­

ions . 

Willard and Backus ( 114) were also of tha 

opinion that constipation was not a factor in 

causing diverticula because in their practice the 

occurrence of constipation did not steadily increase 
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with age , as did the age distribution of diverticul­

os is. Thay also mentioned that a number of patients, 

who had had a life long tendency to defeca te after 

meals or excitement, had developed diverticula. 

Poata (95) stated that the appendices epi­

ploicas contained the artery and that their fatty 

content lifted ths perit oneum, thus adding to the 

lowered resistance of an already weakened nrea and 

aiding divert icula formation. Ha al so cons id sred 

fatty infiltration as playing a part in the form­

ation. 

~at deposits were also considered a factor by 

Finney (45) who believed there was what may be term­

ed a pathological weakness . Tuat is, destruction 

of at least a portion of the normal wall by an ulcer, 

or an infiltration or replacement by fat deposits 

with resulting weakening of the normal muscle fibers. 

Hurst and Rowlands (62) stated that muscular 

atrophy and the presence of excessive fat in the wal ls 

of the colon aided in diverticula production . They 

accounted for this because divorticula were usually 

seen in obese people. ~hey also believed that 

diverticula were still more 8asily produced if an 

excessive development of fat had for any reason 
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rapidly disappeared. 

Davies-Colby (29) assumed that tha intestinal 

fat was in some way primarily responsible for di­

verticula formation . His assumption was based on 

three possible explanations: ( 1) The subperi ton­

eal fat weakens the intestinal ~all by inducin s a 

simple atro_-:-:, hy of the muscle from pressure. (2) 

lhe fnt invades and separates the muscle fibers and 

so produces weak spots. (3) The fat beco□es in­

fected probably by the intestinal contents and the 

muscle in contact ·with it is \'Je gkened by an infl am­

matory process . 

Chapman (23) was opposed to Y.:leb 's (71) theory 

of di verticula. developing at the, points where vessels 

perforat.ed the intestinal \iial l becfause he thought 

L'1.ebs mad~ this statement to explain the mosenteric 

position of most diverticula . ,'.;hapma.n thought that 

the vessels, instead of penstr -ting the muscle at 

once , divided into two branches ~hich coursed over the 

muscµJ_~ris just beneath the serosa, sanding branches 

through the muscles at intervals u ntil the anti ­

mesenteric point is reached . 

Ch~~man ~lso believed tho traction theory was 

unsntisfactory bec'-tuses if it we r o of great import-
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ance one ~ould expect the transverse colon to be 

the seat of election for diverticula. , with the 

stomach in perh 0lpS second place , nince ptosis is 

cornnon in both of these ,; yet , both these organs are 

rolat i vely immune • . 11he most fr eq_uent s i tos for 

diverticulR Hre the si_gmoid ~:ind the duodenum , both 

of T:.hich are rn.ther firmly held in r osi tion . 

Chapman could sae· no great reas on that 

cclerosed and shortened vessels \·,ould proc.uce 

t:ract'ion to c~use di verticulu beCJlUc O' tt.era Yia::.-

no :tC:¼.:::On ·,•1hy · scleros is_ sl}.ould be 1 im.i tad to the 

supBriqr rnd inferior mesenturic ~rtGries. 

Cha.pm!":n made· note th nt Beer (11) had mentionccl 

that ~the submucosa was the last coa.t to yield b,.., _ 

:fore rup ture. Chapman ·then quoted Lord l.Ioyni han 

( 89) : 
"The l~yer· which it is of the chief­

est i niportanca to secure , in order that 
the suturo may hold well , is tho sub­
::mcous coat . This is of gre~t s trongth 
und toughness . n 

He a l so quoted Waterson ( llO) : 

"'.I.1ha submucous coat is a loose but 
strong lnyer of areolar tissue •••• on 
·which chiefly depends the strength of the 
intestinal wall . " 

Chapman therefore believed wea.kenin~ of th 

iaubmucosal layer to be the cause of diverticu.la . 
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He compared this with the a rtariosclerotic aneur­

ysm. In both, a hollow tube is subjected to vary­

i~ de3rees of pressure. The lining lriyars ( nucosa 

nnd .endothelium followed by Eubmucosa und sub­

endothelial connective tissue) are surrounded by 

layers of m1: .. scle qnd elastic tissue. n nneurysm 

either begins in the media or in tho intima from 

\'ihi ch it ext ends to the media , with resultant 

vrnakanin6 of the elastic structure, while the 

systoles produce n hammer-like pounding within . 

Re tried to expl nin diverticula on the same bnsis; 

changes of connective tissue, loss of elastic 

tissue , something analogous to hyalina changes in 

the - submucosa, and finally hammer-like changes in 

pressure due to rapid contractions alternating with 

periods of complete emptiness. If trne, he believed 

that there might be a para.syphilitic origin of 

some intestinal diverticu.la . Also, diverticula 

are therefore so frequent in old poople , whose 

eln.stic s.nd. co:nnective tissue very characteristic­

ally undergo atrophy . 

Chapmnn thought it might be plausible that 

there be a possibility of hereditary or congani tal 

maldevelopment, yet these adjective had served 
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so long to exouse lassitude that consideration 

of them should be altogether omitted until other 

sources are exhausted. 

~fuck oy (81) suggested the possibility of a 

her ad i t~ry tend ency to the dev elopmant of divert­

icul a of the colon when he re:rorted on u family 

of seven (maternal grandmother, tv,o maternal i:rnnts, 

one cousin, a niece, and a sister of his pntient). 

The similarity of the symptoms presented by all 

wa.s so appnrcmt that the intestiw='l.l trouble be­

came a family tra,di tion. '.l1he oldest members had 

died without a definite diagnosis but the three 

sisters of the third genera. ti on hcid X.., ray axamin­

at ions, and all three showed multiple diverticula 

of the colon. 

Wierda (113) recorded an experiment in which 

he h~d fed rats on a hiJh fat diet beginning ~t the 

time of wearing . He had eight rats which were 

members of the 3rd generation . He kill ad five a t 

25 weeks of age :1nd they showed no signs o:f: divort­

icula. 11he rema.ining threo were allowed to live 

for 90, 107, ar.d 111 wee.l:;:s be.fore being k illed. In 

each o f the three was a diverticulum yiithin about 

2 cm .of the cecum. 
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McCoy ( 86) conducted an experiment on rats by 

feeding them balanced diets or a diot th·-i.t was rH­

stricted in amounts for a. varying length of time , 

as long as one thousand days for some rats . None 

of the rats developed diverticula even thou;h soilla 

had reached an n ~e beyond that equivalent to a 

human being being 109 years of age . 

Lubbock, Thomson, and Garry (79) performed 

a long-term experiment with rats on a human d iet­

ary . 'i'wo groups of rats wore reared under similar 

conditions except for diet. One group roceived a 

ration closely approximat ing that eaten by a 

worki~ class community in Scotland; ths other 

group received the s~me diet with an nddi tional 

su:pply of milk and green food . In the rats fed 

on a low Jrade human diet an unusual kind of ep ith­

elial proliferation was observed in the small and 

large guts . This resulted in multiple diverticul~ 

which penetrated the entire thickness of the bo~el 

wall . 

Diverticulitis , although a likelihood , does 

not always follow diverticulosis . iveryone is born 

with a vermiform appendix , but everyone does not 
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got appendicitis. 

Mwards (36) thought diverticulitis was always 

due to retention of fecal contents and it was most 

common in the sigmoid colon because; (1) divarticul­

osis is more cOJ:I!llon here than elsewhere, and, ( 2) 

the si gmoid contents are solid . 

Bearse (9) believed that f ood may be a factor 

in caus ing diverticulitis. Potatoes and milk may 

csuse irrit Rtion by forning a relatively l a rge 

mass and red meats may incre ase the bact erial act­

ivity wi t h in the intestine. 

Morrison (88) presented a case where thu patient 

had known di verticula. ',Vhen the :pa tiant would ea t 

br~n ha would develop a diverticulitis and once the 

bran was d iscontinued he was free of symptoms. The 

patient hnd remained free of symptoms since being 

pl aced on a high fat diet and mucoid in consistency. 

.i.'elling { 106) believed tha t . trauma had a def­

inite d i agnostic value \'.h en diverticulitis was 

suspected . Re mentioned that the acute manifest ­

a tions of diverticulitis have occurred ~hila strain­

ing nt the stool, following a dose of castor oil, 

during the administration of an enema, following 
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a heavy m•"1. jolting in a motor oar, while littins 

a weight, jumping, and while at work. 
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IHCJ:D~NCE 

Anything simulating a fair ~ppraisal of the 

frequency with which diverticula develop in the 

colon probably will never be made . 

Kocour ( 72) thought diverticulosis was the 

most com.r.Jon p athological lesion ?aen in the large 

intestine and was responsible for the majority 

of cases of disease of the colon brought to the 

attention of the surgeon and the roentgenologist . 

He reviewed 7,000 consecutive autopsies and found 

127 cases , or 1 . 81 per cent of diverticulosis . 

120 of these cases were 41 years of age or over . 

~•rom this he concluded that the inci dance of di- . 

verticula increased gradually in number after 40 

years of ~ge, and after 60 years of a5e the in­

crease became very pronounced . Two- thirds of all 

his cases over 40 years of age were found in 

persons over 60 years of age . Ho found only two­

thirds as many colored persons with diverticula as 

whi ta persons . There was no gre '1.ter incidence of 

peptic ulcer , carcinoma of the colon, or essential 

hypertension in the patients with diverticulosis 

than in the entire group studied . However, he did 

find that tho incidence of gall-bladder lesions in 
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patients ovsr 40 years of age was doubled in those 

with diverticula. Therefore, although he could not 

explain it, he believed there existed a. relation 

between abnormal colon function and cholecyetopathy. 

•- illard a.nd Bockus (114) reported on 7't!. cases 

seen first in their office. They found no pre­

dilection for any particular ha.bi tus . Of their 

cases, 44 per cent had constipat ion and 15 per cent 

had a persistent tendency townrd diarrhea . They 

made a comparison between functional coloputhies 

ani diverticulosis and found that 53 per cent of 

their cases showed some type of functional colon­

ic abnormality; whereas, diverticula occurred in 

the colon in only 8.27 per cent. Therefore, they 

believed that this refuted any idea which might be 

ndvancad that diverticula are more pr one to devel­

op in colons which are the seat of a neuromuscul­

a r irritability. 

Coleman and Capps (24) observed thirty patients 

with diverticulosis during a four year period an 

found all but three of them in tho fifth, sixth, and 

seventh decades of life. All of the patients ware 

of the white r ace and 60 p er cent wore malos . 
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Finney ( 46) and Brown and Harcl ay ( 17) found 

that most cases fell in the higher nge groups , from 

fifty years up, with the decade from sixty to seven­

ty furnishing the greatest numbers. 

J ones (67) reported a iverticula more prevalent 

in males, the ratio being ~bout three to two. He 

st~ted tha t diverticula were predominate between 

fifty and seventy years of Rge and soldom trouble­

some before the age of forty. 

'i'Herda (113) stated the diverticula found in 

the rat resembled diverticuln of man i n several 

respects. Tiley are selclom reported in man be fore 

the fortieth year and in his r a t experiments t hey 

were not found until the ninetieth week , which is 

e11uivalent to the f ifty-second year in the life span 

of tho human being. 

Bailey (5) believed diverticula to be present 

in 5 per cent of all hospital p~tients . ' o report-

ad the r <itio of ma les over females as two to one. 

h' alkling (109) thought the sex ratio of di verticul-

osis wns equal. 

Bar6 en (7) stated that diverticulosis was 

rare before thirty-five yoa.rs of nge and tha t it wns 

more likely to be found in an obese patient • .Jhile 
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Spriggs and Gordon- Watson {102) found no evidenc 

that diverticulosis patients were fatter tha n others 

of the same age in their series of two hundred and 

six :patients . 

Newton (90) found. tha t diverticula wore as even­

ly distributed among the bat ter class as the poo r. 

Bearse (9)(10) reported 5.9 rer cent of his 

patients developed diverticulosis of the colon, 

while the percent~ge unde~ the Rge of thirty was only 

0.31. He stn tJc_ th ,,_ t it was possible , hoviever, 

thl'.t div erticulo::, is q_nd diy~ntic11litis occurred 

more frequently in young adults ·th.'.ln indicated. 

This v.fa.s becaw:~e forty-five yo ~us of a.6e had been 

given as the avern.ge age of patients who have X-ray 

examinations made of the ·gastro-intestinRl tract and 

also because sr, ecial efforts h ave to be made to 

demonstrate diverticula. He concluded thnt the 

incidence of diverticmlosis in persons under forty 

could be determined only by X-ray studies of large 

numbers of persons within this age group even though 

they have no abdominal symptoms. 

Buie (18) stnted that no hint of the presenca 

of diverticula is ever given until they bocome the 

site of another pathologic process, a.nd al though 
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it was impossible to determine the exact frequency 

with which this happened, it was likely that the 

secondary p~thologic development is of extremely 

rare occurrence. 

Babcock (4) found diverticula to be more pr"­

val ent in men ( 66 per cent) of lax fiber, v,ho are 

or had boen obese. Ho mentioned that physicians 

were frequently affected. He estimated that 10 to 

18 per cent of patients with diverticulosis would 

at some time develop diverticulitis. 

Slesinger (101) reported that diverticulosis was 

p resent in 10 per cent of the patients over forty 

years of a 6e but considered the risk of developing 

diverticulitis a smRll one because actual divertic­

ulitis wa s comparatively rare. 

ccordin6 to Rankin and Brown (98) diverticulitis 

occurs almost entirely in per sons of middle nge who are 

inclined to be corpulent and who lead sedentary lives. 

', lhile Eggers ( 38) considor ad diverticulitis as being 

more frequent in the a 6e group between 50 and 60 years. 

Lloyd (76) found the incidence of diverticulosis 

of the colon to be 6.6 per cent in 3,000 roentgen-ray 

examinntions. He estimated th s t one-fourth of the 

cases of diverticulosis developed diverticulitis, 
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and about one-fourth of the diverticulitis cases 

would require surgical treatment. 

Laufm2n (74) determined from clinical data 

that 10 to 20 per cent of patie~ts with divert ­

iculosis develop diverticulitis . 

Shipley and Gerwig {100) thou6ht it was inter­

esting to note that although a large percentage of 

patients with diverticulosis had multiple d ivorticula , 

there was little clinical evidence of diverticulitis 

attacking different sections of the colon in the 

same pa.ti ant . 

Bearse (10) thought that the likelihood of 

diverticulitis should increase fn p roportion to 

the number of diverticula , yet, in two pnti0nts 

operated on for perforation and abscess ho could 

only find a single diverticulum . 

The following was taken from Drdmann (41): 

"The pr esence of a divarticulum in the 
intestine merits no more attention than does 
the exist0nce of the appendix or gall-blad­
der , except th n. t there may be many d ivert­
icula, whereas there is only one ~pp endix 
nnd one gall - blad&er . Therefore , ordinar­
ily the chance of ncute diverticulitis is 
greater; but clinic:i.l evidence shows that 
diverticulitis is far r a rer than disease 
of the gall-bladder or appendix . 11 
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NA.TOI.UC 5ITUii.TIOif 

It was Telling's(l06) opinion that divert­

icula. were seldom observed on the outside of the 

gut , except by the trained eye, because they main­

ly enterad the appendices epiploicaa arrl the gut in 

which they occurred was very fre quently fnt -ladanQd 

necessitating careful dis-section to discover them 

at all . He mentioned tha t adhesions to other struc­

tures and peridiverticular hyperp~asia acted further 

to conce al and obliterqte their presence . 

Drueck (34) reporte d that divorticula may be 

sin5le or multiple and may be confined to a s:ingl 

intestinal segment or sc ~ttere~ over $everal. 

David (28) considered the l a rge bowel to_ be 

the se "'l t of diverticula formation over any other 

structura in the body. Hurst and Rowlands (60) 

believed that di verticul,3. wore rarely found abov6 

the middle of the descending colon because they 

considered th qt the distribution of diverticula 

corresponded with the position in which a ccumul­

ations of hard feces most comm only occurred. 

Uayo (84)(85) presented the following : 

"In mammals tho testis is th 
primitive procreative organ, and be-
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ca.use of its long heredity it is relat­
ively free from disease; the OV Qry, se­
cond a ry to the testis, is a more recent 
ac quisition which has not yet achieved 
the s ame resist~nce. So, too, t h e si3-
moid, a convenient s torage organ but of 
more recent devolopment, has not yet 
a chieved the st ability of the p rimitive -
smnll int as tine. " 

He then stated that all of the diverticula 

originated in the descending colon nnd sigmoid, 

between the s plenic flexure and the rectum, 

st r uctures wh ich were derived from the primitive 

hind gut. 

Lynch (80} reasoned tha t although divertic­

ulitis may occur at any point where a. diverticulum 

had formed, it occurred most often in the sigmoid. 

This was bec guse the si gmoid wa s a. loose movable _ 

org nn and may be up in tho abd omen one moment and 

in the pelvis t h e next and, therefore, it was sub­

ject to twists, volvulus and va riations in pos­

ition. Since the sigmoid usually contain~d hard 

fecal matter and wa s subject to v ari a tion in pos­

ition, it was more liable to injury than any of 

the other pa rts of tho colon. 

Buie (18} also believed that diverticulitis 

was seldom found elsewhere than in the si gmoid 

because of the prev alence of di verticula in the 
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sigmoid, the lower part of tha si3moid and the 

upper part of the rectum often are not covered by 

the seross.l coat, and , because the patients usually 

su:ffer from constip ~tion with the a.ssocinted full 

rectum. 

.&l.wa.rd_s ( 36) places tho position of d_i vertio­

ul a of the colon away from the mesenteric border, 

in two rows immedia tely to the mesenteric side of 

the anteri or and postaro-lateral muscular tn.enia, 

at which point the blood vessels enter the sub­

mucosa layer. 

Bunch (19) reported th a t diverticula are 

single and spring from the a.ntimasenteric :portion 

of the intestine. 1.-;j rdmann ( 42 ) likewise st ated 

thRt di verticula. we re more frequent on the convex 

and 1 at era.l aspects of the colon and rarely in 

the mesenteric folds . 

Rankin and Brown (98) revealed that there was 

a wide divergence of opinion us to whether divert ­

icul a occurred more frequently on the eide of the 

colon opposite t he mesonteric border , or whether 

they were more often associ ated ~ith openings 

between blood vessels whi ch come i n from the rnes­

enteric side._ Pepper (93) believed in the same 
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thing, but he considered. the point of origin t-0 

be of importpJice because if diverticuln occurred 

on the rnesenteric side and then underwent perfo=r ­

ation, the infection would ~pread extra-peritoneally 

and razul t in a localized abscess ou·tside of the 

par-i toneum . 'dhile , if diverticula occurred on the 

antimesenteric side and then underwent perforation , 

a generalized peritonitis would be likely to result . 

Therefore , he concluded that undoubtedly divertic -
~ 

ula occurred in both these areae , perhaps with 

different etiology and different po tentialitie$ 

in puthology a nd symptomatology . 
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PATHOLOGY 

The rnp idly growing literature on divert icul­

osis 'lnd dive rticulitis indicates the i ncreased 

attention being paid. the subject in 1·ecent ye!lrs . 

Berman and Bauer (13 ) sta.ted thAt diverticuln 

may be covered wlth mucos a and submuco.sa only, or 

with fibrous tissue c.1na:. a .Jew l_on.z1 ttidinai muscls 

fibers , .subserous fAt ~nd serosa, but hArdly ever 

by circular muscle ._ Thoy may be mic:roscor ic in 

size Rnd evnde detection by X-ray or g_.ross inspe c·­

tion . 8nd still g ive rise to symptoms . 

&wards (35) p ointed out that the differen c e 

between a con3eni t a l di varticul a B.nd an a c qu ired. 

di verticul 1,. , from --;;he clinic al standpoint ,. ~iaS that 

the former ros.s essed n complete n.nd a ctive mus cul ­

ar co i:,.t ~nci. was thus nble to e'npty itself readily 

of intestinal contents and there was no tendency 

to .stagnation; whi l e , the l atter was merely a 

he rni ., tion of the mucous membrnne thr ou6h_ the 

muscul nr i s nr:d thus h~d no muscular co nt "~ t nll . 

31.lnch (1 9 ) st~ted th~t a congenitnl divert ­

iculn was ~uite s i rail nr in s i ze and shnpe to t he 

human thumb . The lumen v nri od little 1n size from 

bqso to tip , lJeing nt t he ·base about the size of 
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the lumen of the intestine itself. ~1e 1cquired 

diverticula differed from this in that it ~ac 

uqlloon-shaped ~ith a greatly enlarged lumen be­

yond the somewh , t constricted base due to muscle 

tissua. In the l a tter, a vicious circle w~s estab­

lished, the decre~ein6 resistnnce to distention 

caused increasing intestinn.l stasis, 'vhich in turn 

results in grenter distention of tha diverticulum . 

Wi erda (11 3 ) mentioned tha~ diverticula 

whic!1. develo-i'led on the ar. timesenteric surface of 

the colon wer,3 much l f:! rger than th e ones which de­

veloped tow nrd the mssentery . This was probs.bly 

due to the l:1ck of ad; acent rs straining structures 

ventrnlly as compared to tho presence of the 

mesocolon on the dorsal part. 

Drueck (34 ) reguded acquired diverticula as 

being flask-shaped , and cnce feces had found their 

w2y into it, the re \'1/:S a tendency for it to 6ot 

gradually larger. He ststed the dfvertiJula may 

remain heQlthy or undergo second 1ry changes ( iiver­

ticulitis) that may extend to sur 1ounding tissues 

(peridi verticuli tis). He also mentioned th ~t on 

the internal nspect of the di verticula were round 

or ovru. openings, .'3.nd in others chert transverse 
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clefts. Galat in plugs could bo ax;-; ressad from 

these nnd the presence of thin wnlled _pouches 

denons trated. £lava tions on the out er surface 

of the diyerticule corresponded to these openings 

on the inner surface. 

Corkhill(26) reported an interesting experi­

ence in which a man was operated on twice for other 

than diverticulitis . The two operations ware 

fourteep ye~rs ap~rt . Diverticula were noted at 

the first operation Rnd fourteen years later, the 

only chnnge noted wa s an enlargement of the divar­

ticula. Ho symi-:>toms referablo to the cii ve1·ticula 

had even bean noted. 

According to Enfiel d (40) there was usually 

no blood in the stools bec~usa ordinarily no 

ulceration of the lining of the diverticula ever 

occurred. 

]dwards (36) presented the following outline 

for consideration: 
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IV ~R'l'I CULO.::>I S 

j \, 
Acute Diver1j_culiti\s f 
perforution and 
general pe ritonitis 

localized. 

~ -tracking to the 
surface in the left 
iliiic fossa 

Chronic Diverticulitis 

"' pericolitis 
,.J, ~ 

obstruction adhesion to . 
nei6hboring 

abscess organs 

Rut{uro into: 
( a} the bl:..1.dder { colo­

vesic al fistul a) 
or other hollow -
viscus 

(b} the peritoneal 
c avity 

Telling (106) reviewed the secondary processes 
in diverticula and p r esented the f ollowing outline: 

Groups of 5acondary" Processes 

A. 1iachani cal 

1. Formation of fecal concretions in the divarticula . 
2 . Torsion of the diverticulum . 
3 . Lodgem0nt of forei,;n bodies wit iin t he divertic­

ular sacs . 
4 . Perforqt ion. 

B. Infl ammatory 

1. Diverticulitis: (a} gangrenous, (b) acute , {c} 
subacute , (d} chronic , and (e} l atent. 

2 . ~.,a.ss9.ge of org8.n isms without perforat ion. 
3 . Poridiverticulitis; chronic prolifera tive 

infl amms. t ion with tend a ncy to s tenosis of 
tha bowel . 

4 . Parfor<1tion of the diverticula, giving rise 
in particular to : ( a ) general periton~tis, (b) 
local abscess , (c) fistul a , eepecially into the 
bladder , (d} suppuration in a hernial sac. 

5. rhe fo~nqtion of adhesions, especially to: 
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(a) the small intestine, (b) the bladder, (c) 
the female geni t~dia.. 

6. Chronic poritonitis, local. 
7. Chronic mesenteritis of the sigmoid loop. 
8. Metastatic suppuration. 
9. The secondary development of carcinoma.. 

He stated th9.t the fecal contents form a. 

bacterial nidus, a reservoir of toxins and a source 

of mechanical i:rri tation . '.Phus secondary changes 

may or may not superveno, if not , the condition 

remains a harmless pathologicnl curiosity and gives 

rise to no symptoms. He considered tha main 

secondary processes which did occur we.re : (1) 

ulceration, (2) perforation, (3) adhesions, (4) 

peri diverticular fibrous hyperplasia. 

coording to Telling , the culminating interest 

is reached in the production of the £ourth type of 

lesion, the peridiYerticul~r hyperplasia . It is due 

to a chronic lenJ:.age of toxins or bacteria·, or both• 

through the sac walls, p roducin6 hyperpl'astic 

fibrous tissue formation somewhc.it similar to that 

found in hyperpla.stic tuberculosis of tha cecum, 

or more closoly rq?embling a scirrhous dP-.ncer . -

A tumor is often produced bec qu.se of the hy:par..­

plasi~ ~hicn may a.mount to an inch or more in thick­

ness. 5inc3 it is fibrous, stenosis of the bowel 
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may result from co ntraction. '.P1:lis thickening and­

s t~nosis may ba so locnl thRt it tends to mpJre an 
~ -

annular stricture and resemble carcinoma , thus, i ,n 

t hi s w::i.y , many of the cases of ~a-c al led ncured 11 

cancer in t h ise :re g_ion m:ay be explnined. 

~bell ( l) _ rc po_rtod that regardless of cause , 

once the diverticulum is f ormed "it becomes a bottla­

shaped pr oce ss. fie estim!lted t h-at 10 to 20 per 
"-

cent of p eople with d iverticula ultimntely devel -

op dive r ticulitis and :p resent subjective symptoms . 

The symptoms a :re caused by inflammatory change s in .. 
the sac and s urrounding structures , not a bly in tha 

rnesontery , clep-endent upon inadequ a te drainage of 

the s ac. 

Young and Young ( 116) state-d t hat once inflam-
~ 

mation sets in, the narrow neck of the diverticulum 

becomes edematous, preventing easy emp tying. The 

localized. inflammation then spr-ea.ds to the adjacent 

segment of bowel c aus ing irrit ability, spasticity, 

and tenderness. 

Brown and Logan ( 16) reasoned tha t tha cause 

of diverticulitis was not definitely known but 

beliovod there were two types of infl ammation. 

The fi:rst begins as a. superficial i nfe ction of the 
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mucosa, with resultin~ i rritability of the bowel, 

d i arrhea. n.4d pus and blood in the stools. '..!:h e 

second , Rnd more common, be,~ins deeper i n t he Wtllls 

of the d iverticul n. , \'\lhich r0sul ts in thicLening 

of the walls of both the diverticula and colon, 

intestin~l spasm, more or less t umefaction with 

resulting · constipation and ·evan obstruction. 

ccording to tlailes (55) the swslling of the 

bowel or cellulitis is caused by the infl.amed div er­

ticulum. The celluli tis ffiRY be localized. to one 

portion of the sigmoid colon, or involve the whole 

sigmo i d , or even i n extreme c ::-.ses the whole of tha 

descending colon . Cellulitis of the bowel pursues 

the same course n.s cGllulitis elsewhere in th·e bo<:ly , 

and may lead to : (R) resolution , (b) local nbscess 

formation , with or uithout rupture, or (c) obstruc­

tion . Resolution is the most co,11mon. 

Buie (18 ) stated · that .,1 though feces i .n th 

div8rticul & i s the usu :1 CRUSO of diverticulitis , 

it may also be produced by inflammation of thq sig­

moidql mucous membr<>ne spreading into a divertic­

ulum . Once tho mucosal lining of the Qiverticulum 

becomes invol vad it begins to disintegrat e, and 

ul ti□Rtely ulcerous tr. risform~~t ion may clevolop . 
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Then the infl ammation may or ma.y not extend in 

any direction . If the neck of the diverticulum 

becomes obetructed it will likely go on to rup­

ture . 

Mayo ( 84) di ff er on t ht t ed bet\'. e en d iv art i cul it is 

and peridiverticulitis . He considered the former 

as a lesion primarily of -the mucosn., caused by 

bacteria to which it is not immune . It cs.uses 

no material reduction of the lumen of the b0\'1al 

and tends. toward acuto perfora tion into the pe rit­

oneal cavity . Peridiverticulitis , according to 

him , was only an inf1 ummatory reaction of the per­

itoneum set u:p by the lea.kine:; thTou;h the divertic­

ular walls of toxins or bacteria , 'Nith which th-e 

mucosa is con£tnntly farniliHr . - It c auses mr,.rked 

reduction in tho size of the lumen with chronic 

obstructio.YJ.. l1 e rfo rq tion rnrsly occurs because 

the reparative process is so predominate . 

Coleman and Capps ( 24 } had thi:rty :fEttients wh o 

suffered irregular periodic attacks o f diverticulitis . 

Eleven of these had rheumatoid arthri tis as n major 

complication. They exam i ned the eleven pat isn.ts for 

foci of infection; one had chronic prostRti tis , 

another had chronic cholecystit i s , but they found 
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nothin~ in tha nine rarnuining except their divertic-

' uli tis . They r 11n stool cul,tur es to check for 

s trer, t ·ococcus h Erc1olyl L:m s colonias by- which t hey 

co tll(l h !W ._) ~ 1•, L inGex of the activity anu 8rnde of 

the :tocus o:r foci of o.iverticuli tis . Ii1}1ey '.voro -also an 

index of the -. result of tr.e R t rr~ en_t . The colony counts 

variod from two to one hundred and- fifty but from ten 

to fifteen colon~os were the initial ~~r~ge incidonco . 

They then treated the patients- Vl'i th a low residue c,iet 

anc. oil enemas . During s-:.lCh tTe utrnent , they found many 

ncg ntive stools . a nd a ~ ~m thRt merely sho1•110d shnrp 

reduction in the number of colonies . This cultural 

result paralleled the improvement noted in the general 

condition of the p atter1t arid in the ~ubsidence or disap­

pour9.nce of the ,symp toms due to the rheumatoid nrthritis . 

Bsllin ( 6) thou3ht diverticulitis predis~osed the 

patient to cancer bec nuse there was apt to be n slow , 

attenuated , chronic infli;lmm·1tion and persist9nt 

irritation \',i th continuous epi tholial and connective 

tissue hyperplnsia which was similar to the pat~o­

genesie of other intestinal C!lncer . Ho stated. that 

if n cancer did. evolve from a pre- existing d ivarti c­

uli tis , it did not grow toward. or ep.croach UJ on 

the lunen and therefore guy~ n o f i lling defect in 
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the rosntganogram. 'l'hu.s, the aa:rliest symptoms 

of this type of cancer ara slow perfor tion and 

abscess formation outside of the b owel. 

Drueok (34) and Kellon, Soble, DftYidson, and 

Fowler (87) also btli•v•d there was a predilection 

of di varticuJ.osis :for the dsvelopmant of carcinoma. 

If the th9-0ry that cancer begins fr om ntissu• t,ilnaion 

al tarationn has any bearing, dive-rtioulosis is an 

excellent •xampla. 

"In di vertieuloais, tha l bJrinthine 
windings of the mucosa, tog�·thar with the 
obli 1iY and oo�sequant aeparation of the 
muaole bundle s, beax t�stimony to the 
intarsti tial stra.ina that mu.st btt th, r•­
sul tant of thase processes. And in a 
muoosal hernia as it exists in a viscus, 
more or less constantl.¥ contrnatile, 
interat±tial strain must again b• u.n. 
avo.idably associated with the histo­
pathol�gioal Q,bang$S in evidence, viz., 
paasiv_a congestion, hemorrh•ge, and di­
lalatien of the incarcerated gland stTuo­
ture. 

Nutritional disturtl\Iloas ar& tht log­
ical s-equel of this meohan.ical etress,-wb.ioh 
in their turn invite inteetion, a faetor ot

nttoplaa tio importanos." ( M) 
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~YMPT01t~T0L0GY 

Hurst ~nd Ro~lands (60) stated thut divertic­

ula of the iliac nnd pelvic colon give rise to no 

symptoms unless puthological changes occur in 

them . Yet, Lynch (80) believed that all people 

.vi th di vorticulosis have symrtoms , but the symp­

toms •ire overlooked and are considered us being due 

to dietary indiscretions ~nd the like. 

Davegney and Bailey ( 30) and .&lwards ( 37) 

were also of tha opinion that the presence of 

diverticula resulted. in symptomatology. The 

two outstanding symptoms are : (l) vague abdomin-

al discomfort qnd sometimes pain , at an interval 

after meals and , (2) flatulence, corresponding in 

time incidence with the pain, sometime~ very pro­

nounced and associnted with loud borborygmi. Thay 

stated that relief from the above symptoms was ob­

tained after operation and removal of the divertic­

ula. The symptoms were probably dua to retention 

of feces rather than infection. 

Spriggs and l.Ia rxer ( 103) thought symptoms 

of di verticulosis were probably from stretching o:f -

the walls by distention with food , or iiritation 

by either acid or putrefying material. Other 
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factors may be pressure on surrounding structures 

and the active movements of tha bowel mny also 

drag upon a taut accessory pocket in a region 

sensitive to tension or pressure . They reported 

on the symptoms of eighteen patients suffering 

from divgrticulosis: 

12 had flatulence, fullness, and distention 
6 had pain or aching 
6 had nausea 
3 had nausea with vomiting 
2 had nausea with vomiting and hematemesis 

Willard and Backus (114) reported th a. t the 

number of diverticula found had no effect on the 

inc id enc a of symptoms col le ct i voly. However , the 

occurrence of symptoms thought to be due to di­

verticulitis wasalmost twice a s gre a t in the cases 

with m.my pouches as those with few . 

According to Guthrie a.nd Brown (5B) symptoms 

of associated gastric, pancreatic , or biliary 

tract lesions may entirely cover up the symptoms 

of diverticulitis , therefore , the symptoms nre not 

clear cut and hence not of gre a t aid in diagnosis . 

Finney (46) stated that the discomfort from 

diverticulosis came in attacks , without period­

icity or any particular cycle connected with in­

gestion of food , and often with long intervals of 
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ent i re comfort between the attacks. 

Dixon (31) and llailer (8~) regarded the symptoms 

of diverticulitis of the distal descending portion 

of tha colon and sigmoid as typical of laft-sided 

appendicitis . Thay are local tenderness , muscular 

rigidity , often a palpable mass in lower left 

~bdominal quadrant , incr~ased body temperature , and 

a. l~ukocytosis . 

Pottenger ( 97 ) reported a case of di verti c­

ulitis which he had suffered from . Re stated that 

he suffered from cutaneous vas oconstriction , 

slight chilliness , olevation of temperature , aching , 

tiredness , nervousness , prostration , insomnia , 

lack of appetite , inhibition of digestion, nausea , 

and vomiting . This he concluded was a toxic 

syndrome cons is ting of most of th a usual symptoms 

which a ccompany sever~ toxemia . Ha did notice , how­

ever , thnt his pulse was slow and he contributed 

the idea that this was prob~bly due to reflex 

stimulation through the vagus which w~s able to 

overcome the central stimulation of the sympathtt­

ics ; or possibly some VRgotropic substance . which 

acted upon the heart , was released from the inflamed 

diverticulum . He A.lso noted that this toxic 
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syndrome , in its peripheral expression , pro ­

duced effects simila r to the body's reaction 

to fe a r, anger , pain , and r age , which is express ­

ive of widespread symps thotic stimulation and para­

sympathetic inhibition. 

Bearse (10) reported that age was not a factor 

in the symptomatology of diverticulitis as the 

symptoms were similar in young adults or older 

patients . 

';/illey (115) stated looseness of the bowels 

was almost as common as constipation. 

Willard and Bockus (114) reported that 11 

per cent of the cases with diverticulitis had 

blood in their stools . Spriggs (102) reported 5 

per cent and J ones (66) had 3 to 8 per cent. 

Rankin (98) considered blood to be in the stools 

of 17 per cent of the pa tients with diverticulitis . 
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DI.ti J.U05I 

Gaither (48) stated that because of the la.ck of 

any particular syndrome and the pa.uci ty of outs ta.nd­

ing and distinctive symptoms there was a. grent han­

dicap in making an early diagnosis of disease of this 

portion of the digestive tract. 

Case (22, thought it depended on one's concep­

tion of what constitutes symptoms as to how lnrge 

group of cases will fall under the heading of diver­

ticulosis. The mildest group under the di verticuli­

tis classification is ma.de up of the anterospa.sm 

type of cases, a.nd it is difficult to draw a Sh'lrp 

line of dif fe rentiation bet~ean ths cases of pure-

ly sympt omless d iverticulosis and those of the enter­

ospasm type of diverticulitis. He st ate Q that the 

early symptoms of diverticulitis char qcteri zad by 

spasm of the colon are common to the early st nga of 

many abd ominal diseases . 

Edwards (37) believed that the symptoms of colon­

ic diverticulosis are not sufficiently chara cteristic 

to WRrrant a diagnosis of d iverticulosis on clinical 

grounds alone, and roentgenologic examination is the 

final criterion . All other possib1e causes should be 

elimirn=i tad be for s hold ing the presence of ci i vert ic-

/ 
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ula as responsil)le for -abdomin:µ symptoms . 

;,:rclmnr.i.n (42 ) reported that the onset of d.iver­

ticuli tis was characterized by la.in in the abdomen , 

which- was more definitely located, early, in the 

left lo1;1er quadrant than is the localiza.t·ion in appen­

d icitis. 

It \1Jas Babcock ' 2 ( 4) impr-ession that a chronic , 

intermittent type of abdominal ~iscomfort , charnc­

taiized by th~ accumulation of gns in the colon, with 

a sense of distention , . e:r, i ga stric fullnBss , excessive 

expulsion of f l atus and constipation,- i s :frequently 

indicative of catarrhal diverticulit is. The attacks 

mRy last for a few day§3 to two :err more -weeks and 

are .often precipitated by cert~in fo ods , .d i etet ic 

excess, or by mentnl strain . A positivB i i aJnosi s 
~ 

of c.s:i,t-Rrrha diverticulitis ma.y be difficu.l t to niaka . 
K ~ . 

It is ofton surmi sed , but h~s hBr3tofore rarely been 

proved . 

Ha implied. that the s.ymptom,s of perfora1.ti ve d i­

verticuli tis develop spont1~neously and rnther gradu­

ally or suddenly as during def~cation, coughing or 

other muscular strain . The symptoms. may or may not 

be acute wi th severe local snd .general reaction" 

The local reaction is usually referred. to the left 

lower quadrant , but may, from the positio n of th_e 
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involved portion of sigmoid , be locqted in the · 

right :pelvis, right lower quadrant, or other part 

of the abdome n. Once a perforat ion is suspecte~ a 

barium ene~a should not ba used as the b~rium may 

escape into the bladder, ureter, abdominal C1.vi ty 

or other viscus, and lead to complications. 

Bargen (7) considered it difficult to say which 

is cause and which is effect when one consiQers the 

number of human bein~s who come into the office of 

any internist with the compla int of constipation 

and the fact that only 40 per cent of patients with 

diverticulosis compl ain of constipation. 

According to Kozinn and Jennings (73) blood in 

the stools is a more fre quent symptom in chila_ren 

than in adults when one is considering a diagnosis 

of diverticulitis. 

·~all a.rd and Bo ckus ( 114) claimed that only by 

actually visualizing the diverticula could a positive 

sigmoidoscopic diagnosis be made. 'l'he failure to see 

them sigmoidoscopically is due primarily to t he ir lo­

cation above the reach of an ordinary 10 inch sig­

moidoscope . 

Poate (95) knew of two cases in which the sig­

moidoscope had been pushed through the bowel wall 

with fatal results. Tharefora , ho considerod it un-
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wise ever to conduct a sigmoidoscopic examination in 

~cute or subacute conditions, as the bowel ~ull and 

tho wqlls of tho diverticula are infl amed and ri 6 id. 

In uny case in which a ·sigmoidoecoric examinntion is 

oa.rried out, do not use a seneral anesthetic, desist 

if pain is caused, use minimal inflation of the colon . 

Stawart and i11ick (104) did not report the value 

of the sigmoidoscope in the diagnosis of divertic­

ulitosis but st~ted that if it was done, _do it before 

3iving pqtient ~ bRrium meal . 

Gaither (48) frankly stated that a proctoscopic 

xamination was of no value in the diagnosis of di­

verticulosis . Rankin and Brown (98) s~id it was of 

relatively little vqlue . Heinz (5s) thought it was 

of value and it ut loast gave a chance to taLe a bi­

opsy. Brown and Ma.relay (17) believed it to be of 

vnlue . Judd and Poll s.ck (69) cluimad th,:i.t it was 

of value only as a method of ruling out other condi­

tions . Jor tho same reason ~rdmann (41) clai ~ed it 

to Je of vru.ue becauso he had never seen mucosa of 

the colon involved in a CRSO of diverticulitis . 

Shipley and Gerwig (100) held a conservative 

view . They repo rteci a proctoscop ic exnmi:nqtion is 

helpful in soma cases , diagnostic in a few , and neg-
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ativ• vary oft�n. 

Lookhart-itumm,:ry C-78) regarded a definite ann­

ul�r stricture without any break in tha lining mem­

brane, or, a normal appearance of the mucoua mambran, 

wi1hout· any_ blood in th• hi�er part of the bowel and 

assooiatad with mark·ea. i1xaiion of the oolon as poa-
i I 

1 ti v• p.roato_•copla findings o :f di vertiauli tia. 

J aokman am Pumpl;lray ( 63) reported that proc�­

osaopio findings of immobility of the bow1l, narrow­

ed lum•�. muoosal ed,ma, angulation and •xtrar•nal 

mass, though of soma value, are. too trsqu,ntly 

aasooiat,d wi1ih some pr•vious pelvio inflammatory 

prqoass to b• mors than pre-aumpti�• evidence of di� 

va.%tio.Ula. 

Jaokman and Bui• (62) prss,nted five prooto­

soopio signa leading to divertiouloais: (1) limittd 

mobility of a sagm,nt of bowal which is normalJ.1 

freely mova·b11, {2) angu.J.ation of ths bowcal, (3) re­

duced lwnen and adhtrsnt muco�al folds, (4} s1gmo1dal 

sacaulation, (5) sating- t�e diverticUla. They r•-

ported thr•• eases of oolon�o divertioula in whioh th• 

divartioula were ssen by a prooto$copa but were not 

revealed by th• prima.�y roentgenographio studies. 

From on• to six years later, ro1ntganologio studiea 

of the colon revsa].ea th• prestnce of diverticula. 
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They thought this early visualization msy have re­

presented a p rediverticu.lar stag e. 

Buie ( 18 )~ re -p ort ed. on the s a.me five procto­

scopic findings bu~ ha stated that it wus. a collec-
_, 

tion of several of the f indings .and not_ just one 

that was inclicative of diverticulitis . 

According to Enfield ( 40} the dia3nosis de p-ends 

on the X-ray examinat ion for finality, except in the 

acute attack , _ as the history i ·s at bast only very 

suggestive. Characteristic and. conclusive physi-cal 

signs are wanting . Dafini te l aboratory evidence - is 

not obtai!lB.ble .• 

Edwards (:~7) stated that colonic dive:rticula 

are more d ifficult to detect by roentgenograr,hy -than 

a.re ciuodenal diver·ticula, except in. the comparati valy 
"' 

rare c~ses in which there is r~tention of barium in 

them, and they will , therefQre, be more often missed 

than not. 

Ballin ( 6) reported. diverticulitis of the sig-­

moid a.s fre quent- but often unranognizod becaustt the 

di verticula are so small , and afteT infls.mma toi-y 

changes have taken place. a re not distinguishable 

from the thickened. intestin'3. l wa.11 . Hoontgenography 

will show only a o~rt a in percentage of diverticula . 

They are best visual iz ad three -or four days after an 
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opaguo meal , when br.uium remains in the sacculi after 

the bowel is emptied. 

Casa (21) also believed diverticula were seen 

bsst on the second or third dRy after the opague meal _, 

,.-~hon by ·careful screen study , especially during manip­

ulation of the iliac ~nd pelvic colon, one may detect 

their p resence . 

Hurst and Rowlnnds (60) sta ted that a barium 

nama may 3ive an exa3gera tod idea of the degree of 

obstruction, as the narrowing caused by the con­

traction of newly formed fibrous tissue and the 

presence of inflamrnjitory mate rial rJay be 5r 3 1. tly in­

cre nsod. by spasm; the l ~-i. tter is tenporary Rnd is­

likely to be increased by the mechrcmical stinulus 

CB.used by_ the distention following the inject ion of 

the enema . J hethor there is org~nic or functional 

narrowing , it is clear that diverticulit i s qn<:t not 

merely ~iverticulosis ie present . 

Enfield (40) thought it v,as. d.3sir8.blc in C '1 S8S 

of sus p ected diverticulosis to mRke a preliminRry 

film of the entire abdomen- over the 3ucky dici.ph1·agm 

in the antero- posterior projection . 1his would 

serve to est ablish tho presence or ·1bsence of abnor ­

ml11 dem~i ties which mtght l nter in the e:x:amination 

happen to be so placed in relation to the colon as to 
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simulate filled diverticula . ~mong poss i ble causes 

of such densities should be mentioned singl e dense 

gnllstones , calcified 61 Rnds , phl oboliths , n.nd 

atypicql kidney or ure t eral at ones . 

3ui e (18 ) s t ated that diverticula a.re seen 

as rounded , pouch- l i ke shadows nlong the cont our 

of the '1,owel on r o entgenograms when n barium 

enema is used ins tea.d of R bA.ri um meal • . On 

us i ng v, ebe r' s modification of the double- cont r as t 

technic of Fischer , other ch~racteristic sig~s 

H TB observed ~hich increase the efficiency o± th 

dirisnosis . 0rhe inflammation irri t'ltes the in-

vol vgd s egr.1ent , and the rosul t~ng hyyiornotil i ty 

vnries \0,ith the intensity of the~3n·ocess . 'rhore 

may nppea r only s11nrp , ser.rated hau1~tra , or the . Ln­

volvad 2e3ment mny p rosont a narro~ed lurnsn, or on 

may ovon see extreme occln~ion. '.rh ese do-formities 

may r:19.nifee.t themselvos as i tals·o ±illing d9fact , 

owing to s_p.nstic narro,;1iri .. g '.'Jhich rnny beco111e so 

severe as to :-=tf,JHOach compl3te occlusion , or nn 

act~ul fill in.3 d.efo:c 1ity ~,:roc,u8ed by infrin;oment 

on the lur'lcn of the 1Jor11ol by forms.ti ve inflamm_,_ tory 

development around its circumference . 

Uase ( 2.:: ) presGntoo.. three X- ray find.ings 
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~~'rl :.~h ..!011EiO,;; _r ed i :1 11 ic t1.-t -i -v·.3 of . _.:.:; .~1~tict1:or:;;Ls : 

(1) vi sual izin[.; the d iverticula thum2;ulva;;;. , ((.,) 

prediverticul i~r sta~o , ( o ) cl. ispLtcs1.10nt of the 

small intestinnl coil s upwnrd ani toward the :right . 

Under the second findiri-3 he discussed coming 

upo n a peculi ar setrHteu nppee..rance alon3 the de­

scgnding colon and sigmoid . Thi::. is associated 

.;vith more or less narrov1in.3 of tho lumon !'..nd r.1 

xtond, over sBveral i nches of gut . " Theee serrations 

are small , c lose to3ether , and with ~ r a ther sharp 

point , presantin:; at times u sax1-tooth a.p1iear nncc . 

Repeated examinations reveal this appe~range to be 

constn.nt. Furthermore , pnl ur,tion under the fluoro ­

scopic screen usually sho\•is th ·1. t the intestine 

is more or less like a rigid tuba . He inferred 

that tho serrated nppearunce is dua to inf l ~~illlH ­

tory thic}.:ening and indur2tion of nnd a bout th 

inteE.tim~l wall , secondary to the presance of di­

vert iculn; the di ~erticul_n the1~1s cl ves not being 

visible . 

Under the third finding_ he diecuEsed th 

proeence of fibroids , ovari~n cyets 2nd othe r pelvic 

tumo1·s , pathologic~l and phyeiologicnl , .!S lifting 

the emall intestine out of the true pelvis high-
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er up into the pbc1omen . For yo:.1rs ha had observed 

a sL:1il a r roentg,3n 9-ppearnnce in certain casos of 

ciiverticuli tis of the sigmoid. '.iith the above 

possibilities ruled out. the a.mount of dis:pluce ­

msnt is such that one can suspect a fat-laden 

sigmo id covered ,.,,i th sTuollen ::md adema.tous or 

infl~med epiploic appendages, the total forming 

a mass of considerable proportion . The idea that 

this finding may be due to the poridiverticnlHr 

IDRnifastations , i s strengthened in some cases by 

ca-re fully noting tho gas content of t.ri.a area of 

si,5r:ioid under suspicion . This nrea doesn 't 

axcaod one-h.9.lf inch in diameter , and yet the 

vacant space in the left iliac region due to th~ 

displ acement of the smRll intestine- is t le~st 

three inchc s in a in.motor. Thero fore, it is :r:rn bf.lble 

that the difference petwean the three inches of 

V<3,cnnt space and. ~p.e h,tlf inch of colonic lumen 

represents the mass made up of thG fat-lqden. 

enlarged epiploic s.ppendnges attached to the 

already thickened walls of the colon. 

illqrd and Bockus (111) ment ioned a peculia r 

appenr ance of anJulat ion and fixation of one borde r 

of the bowel silhouette without uny appre ciable 
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distortion of t~a oth~r margin whi ch they saw in 

cases of diverticu.Iosis . They suspected. this X-ray 

finding mfoly result from contraction of the bowel 

~all due to a small cicatrix a t the s~te of n 

previously infl nm ed divarticulum . It is probnble 

that this may in some instances result from ex­

ceedingly deep irregular haustrnl contractions . 

But , regardless of the- mech!mism respon~i ble for its 

oc~urrence, they considered its frequent :lSSociF.tion 

\'.'i th cliverticuli tis \',as worthy of recordiIB . 
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__,I_FF.~H&HTIAL DI.J.GHO$IS 

The moEt important po int in reaching ·a 

diagnosis is to bear the condition in mind when 

- patients with suggestive symptoms present them~ 

selves . Lower abdomirui.l pain with crRII1ps, gas , 

fever, and perhaps alternating constipation and 

diarrhea. , should cause one to think of a sigmoid 

1 esi on. Appendicitis , pel vie d iEe ase, tubsrcul osis, 

s-yphilis , arrl sim:ple ulcerations have to be 

considered. The two import~ nt lesions which corn 

under consideration are diverticulitis and cs.rein-

oma. 

Lynch ( 80) ~rtated t.hat of the other cond itions 

which simulate diverticulitis, a justifiable and 

quite natural error in di agnosis. is. thinking it 

to be appendicitis . Because of the mobility of 

tha lower sigmoid, the symptoms may be entirely 

right sided. 

Jones (68) and Hare(57) presented tha find­

ing, as an n.id in the d:.i:Eferentia.l diagnosis, that 

the ~sin in diverticulitis ie generally below the 

umbilicus , whereas- , apigastric pnin is present 

early in appendicitis with localiza tion 1-a.tar. 
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Berne and Pattison (14) pointed out the analogy 

between complications of diverticulosis and those 

of duodenal ulcer . The basic lesion of either may 

be clinically silent , or the~a may be chronic 

symptoms due to local muscle spasm. An a.cute 

procesE with thre atened perfor ation may appear in 

either. This :procees may slowly perforate and 

produce a local abscess, the surgical drainage 

of which muy be follo~ed by a fistula . Also , 

in both conditions , acute free pe rforation with 

general peritonitis is an important complication . 

Both may produce a chronic or an acute intestinal 

hemorrhage . 

Devegney and Bailey (30) presented a case of 

a woman who had a typ ical ulcer syndrome with 

atta cks of abdominal pain ac companied by much 

flatulence for fourteen years . A laporotomy 

was done , but no ulcer was found and the gall ­

bladder was normal. X- rays were t aken and a di­

verticulum was excised and she was freed of al l 

symptoms . 

Hare ( 57) and Ruston ( 61) and Wetherell ( 112) 

reported that diverticulitis of the mobile sigmoid 
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colon may assimilate the sympt(?mS of pel vie in­

flammatory d iseasa. History and X-ray a.re the bast 

means of differentiating betw_e.in the two. 

Mailer {83) discussed two cases of divertic­

u.lit-is and tuberculosis. Both are capable of 

producing almost identical pathological pictur_e_s. 

'?:/h en coexistent, there is gre a 1> difficulty in 

assessing the part which ea.ch plays in tho produc­

tion of the g_:ranuloma.tous -tumor. Hyper:plas tic 

tuberculosis -of the colon is a rare cond ition. 

There ars two types, tho submucous and the sub­

serous. In the latter, tho subsorous coat is 
a,;;"' 

the seat of fit.rrous connecti va--~ tiasue hyperplasia 

and lymphocytic infiltration. It is this type _ 

which most closely mimics chronic diverticulitis 

and :paridi ve;r-t iculi tis. 'l'he submucous co a t may 

be almost una ffected, and the mucous membran 

usually shows no ulceration. ~ne symptoms of 

hyperpla s tic tuberculo~is of the sigmoid are 
a 

identicRl with those of d iverticulitis and a 

differential -diagnosis of these conditions is 

not possible until after operation when miliary 

tubercles. and giant cells ura _seen under the sc-o_pe:. 
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Eggers (35) in discussing the differential diag­

nosis between diverticulit is and carcinoma believed 

that a prolonged histo ry of disability , with pro­

gressive syrnpt oms of constipation, cramps., blo od in 

. the stool, a palpnble tumor and loss of weight, 

favored the diagnosis of carcinoma. If tha 

symptoms were of short duration, if pain was an 

outst anding symptom , and if there was fever and 

leukocyt osis, he believed a diagnosis of diver ­

ticulitis was more likely . Both affect the same 

age groups . He stated that neither condition is 

an emergency and one ma.y follow conservatism until 

a definite diagnosis is possible. 

Stewart and Illick (104) and ~liot · (39 ) stated 

that the distinguishing factors between the two 

were: (1) carcinoma is progress ive without re­

miss ion, while, diver ticulitis has recurring attacks , 

(2) in carcinoma , the X- ray shows a sharp , sudden 

demnrcation between normal and pathological involve­

ment . The demarcation is gradual in diverticulitis . 

Lynch (80) did not believe loss of weight in 

carcinoma should serve as a distinguishing fe~ture 

in comparison with d i verticulosis because he had 

found very few cases of carcinoma except in the 
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advanced stages, in which there was loss of weight. 

Dixon, Dauterm an and 'deber ( 32) reported one 

of the r,redominant symptoms of malignancy Wt:iS the 

passage of a large amount of blood and mucous with 

tho stool. 

Bargen an:i Dixon (8) observed th a t noticeable 

bleeding by re ctum was quite a r a re symptom of 

diverticulitis in a l s. rga series o f cases which 

they reviewed. 

Brown and lJa rcl ay (17) and .., rskine (43 ) reported 

thRt bleed ing from the bowel was more fre quent in 

carcinoma of the colon than in cases of divertic­

ulitis. 

Heinz (59) merely stated anemi a is associated 

with carcinoma. and not with diverticulitis . 

Erdmann (41) thought one could eliminate ca r­

ci noma with a p roctoscope inserted to its full 

length . This is p os s ible in those pa tients in 

whom carcinoma starts in the mucosa , recognizing 

the f qct that only a minimal number of cancers of 

the sigmoid or colon ever aris e outside the mucosa . 

J ones (67) st~tod that if obs t ruction results 

from diverticulitis , it is due to extrinsic inflam­

m:s:i.tory reaction and contraction of the underlying 
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con ts of the bo\'le1. This is in contra-r is tinct ion 

to that proauced by ulcerating carcinomas . 

According to Schatzki (99) the roentgenologic 

differential diagnosis between carcinoma ~nd diver­

ticulitis is easy in most cases , difficult in some , 

and impossible inn few . 

Golden (50) reported th~t in diverticulitis , 

the gut in the involved area is often so irritable 

that it does not remain wall fillod with b~rium and 

because of spasm may appear to haven narrowed lumen . 

shadow with irreguLu saw- tooth margins is produced 

by mnrked swellin3 of the mucoi:.a !?.nd exagge ra-

tion of its folds . l'his is often interpr·et ed us 

CRrcinoma . However, on using tho fluorosco?a in 

the examin'l. tion of the gut RS it fills, one notes 

ch nnges in the mucosnl contours of the wall and 

evidences of peristaltic movement which would ba 

impossible in tho pre sence of carcinom<ttous in-

filtration . 

malignant growth of the colon usually mani ­

fests i tsel:f bp ~ n"1rrov1 , sonntimos slightly irreg ­

ular constricti on in ':'ihi ch ·the above described saw­

tooth appearance is absent and no mucosal contours 

can be detected . On either side of the constric-
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tion the c5U t ID8.Y be irritable . Bo th diverticulitis 

and carcinoma may cause compl1te obstruction to tho 

flow of the barium enem~ . 

Buie (18) thought one who was inexperienced 

mn.y be confusod because of the similarity of 

these irre_;ularities . Yet , if it is borne in mind 

that in inflammatory a.is.ease the involved segment 

o-f bo~el is likely to be long and that the contours 

are concentric, whereas , in c~ncer the outlines are 

Sh8.rply irre6ular and. the involved segment is much 

shorter , much of the difficulty will be avo ided. 

Upson and MacGregor (107) believed it wa.s self 

evident that in untreated cases of diverticulitis , 

the inflammatory process would become more severa . 

He co~idered this a predispo-s ing cause of malig -

nancy . 

Poate ( 95) and Dixon ( 31} expressed similar 

views when they reported the occasional occuxrence 

of both carcinoma. and divarticuli tis in the same 

segment ·of the intestine . So far as they knew , 

diverticula are not the precursors 0£ cancer. 

Rankin and Brown (98) stated there was little 

evidence to support the view that carcinoma is the 

result of diverticul itis but ha saw no reason why 



-79-

carcinoma should not develop in tho mucous membran 

of tho diverticulum. 

Abell (1) reported the incidence of cnrcinoma 

developing on diverticulitis flt from 1. 7 to 8 per 

cent. Slosingar (101) stated thilt the incidence of 

carcinoma developing on diverticulitis is no 4igh~r 

than in a ny other person ~nd the f~ur of developing 

carcinoma need not in any wa.y influ,_ance the trout­

ment of diverticulitis. 

Caso (22) reusonad that unless diverticulitis 

has been re ~11embered , fully considered and system­

ically investigated , no case of supposed carcinoma 

of tha lower bowel must in the future be reg'¼rded 

as inoperable either before or at laparotomy. 
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TR.J.,.T;-.IBNT 

Abell (1) considered the wisest course t o 

pursue in the treatment of un acute diverticulitis 

as a debatnble question . Some prefer to pursue a 

conservntiva medical management until complications 

arise which necessitate surgical intervention , whil 

others advocate immedi~te operation, with excision 

of the · di verticlllum and. closure of the opening . The 

removal of one diverticul~ that presents acute in­

flamma tion affords no immunity to the remaining ones 

ag~inst similar changes . 

Pepper (93) stated that only ·recently has the 

tre ~tment of diverticulitis received from the intern­

ists the attention it deserves . He believes that 

it has unfortun~toly been considered a surgical 

subject for too many years . 

Kozinn and Jennings (73 ) and Lynch (80) report-

d that the value of surgical treatment i~ disputed , 

yet, there is no eficctive medical therapy for 

diverticulosis than there is any medical therapy 

that will abort appendicitis . 

Conservative medical m~nngament by means of 

dietary precautions and prevention of stagnation of 

hard feces in the diverticula was implied in th 
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papa_ra ot Sle,111ge;r (101} , Walkli?li (109) , .B.aUey ( 5) , 

Johnson ( 64) � Laufman f 74) , and Hura t aJJ.d Rowlands 

{.&O) • 

LlQyd ( 76J, Douthwait• {33) � am Br-own (lC>) 

tho•ght rest was a prim• r•quta1t•, as in any otaer

inflammatory process. Therefor•, they siopp•d all 

tood by mouth for an app-rop:riate 1e»gth of time, 

follow•d at the proper time b� a non-residµe diet. 

Intravtnoua clu�oae and a,uine was giv•n io maintaia

normal eh•micu,1 balanoa. �•Y •lso thou-gh t that 

large do&61S o:t·: olive oll by mou:\h arid warm olive 

oil r•t•ntion •nemas war• f•r superior to minual

oil.. 

Brown am Legan (16) qu�at toned the use of 

mineral ot.l in treaiment as ia.many oases it mertly

leaks �rough and ia �nnoy\ng to the patient. 

J.laQ, !lMthe:r point ir. whether the -Oo.?Jfitant use of 

mineral -<,il may no-t 000:asio-nallJ ba an irr:itani. 

Jonas (67) and Kimpton { 'lO}· frequ•nt1J 

noted that patients with an irritable bowel due io 

diverticul.itis •�!d :th•Y felt better following the 

roentgen •-xamination, aons .. -quuitly, they gave a 

tabl•spoon:ful ot barium sulfate in water twi-0• a

week to th•1r patients in. o.rder to help k••P di-
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varticula fill ed with barium and to replace the in­

fectious mat~rial. 

Abell (1) found that medical treatment based 

on that for duodenal ulcer plus the use of bella­

donna is most likely to give good rosults. 

Finney (46) questioned tha advisability of 

surgery in most cases, because the patient is us­

ually of such age as to make op er R.tion wise only 

on definite or imperative grounds. 

Hayden (58) thought surgery was indicated only 

in chronic diverticulitis. Guthrie and Hughes (53) 

and Erd.marm (41) believed in surgery even in the 

acute cor:dition, however, Erdmann did not always 

predict a clean bill of health from occurreno 

or recurrence of the diseas~. 

According to Jones (68) there is no abdominal 

ailment tha t taxes one's surgical ingenuity or 

calls for more individualization than diverticulitis 

and its complicat ions •. 

Judd and Follack (69) and Wetherell (112) re­

ported the mortality from r ad ical operations for 

diverticulitis has been very high. Tharefors, they 

recommended preliminary colostomy with resection 

later, after the infsotion and inflammation has ds-
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oreased in severity. 

Poata (95) thought it best to let the acute 

stage subsids as far as possible and then use surg­

ery when it can be cnrrild out deliberately and 

under the bast possible conditions 

Weible (111) thought drainage through the 

anterior rectal wall was far tha better method 

of drainag e of acute perforated sigmoidal div~rti­

culitis. 

Brown (15) brought up the importance of the 

conomic factor in cases in which operation is 

required. Not infrequently the better part of 

a yeur is spent in the hospital, especially i n the 

cases •in which multiple operative stages a re r~­

quired. Although complications will develop in 

some oasos in s pite of medical tre P. tment, the long 

period re quired for tha operative treatment should 

spur one to do everything possible to control 

divarticu.l itis by medical means. 
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cm.iPLIC.ci.TIONS -

Brown (15) presented an interesting ques tion: 

"why do complications which require surgical treat­

ment develop in some cases of diverticulitis but 

not in others?" According. to him, this is as un­

answerable as it is in cases of duodenal ulcer. 

One caYJ.not predict th~t a certain percentage 

of p~tients with diverticulitis will eventually 

require surgical treatment because the ratio of 

patients v1ho req_ui ra surgical or medical treatment 

is purely dependent on the oases studied. 

Berman and Bauer (13) reported that simple 

inflamm~t io n may be sevBre enough to interfere 

\'Ji th the blood supply • CHUSing gangrene '<'ii th 

perforation . 

Bearse (10) stated that chronic thickenin6 of 

the mesentery can result from extension of the 

infla:nm <1 tory process . and at times, tdter the 

swelling of the mesentory -has subsided· , the bowel 

!nay "become kinked and cause obstruction . 

Brown, Dixon , <1nd Waugh (12) added that ob­

struction may also rei::ult ·from the formation 

of enteroliths.- wi thin diverticula ; :f:rorn pressure 

of a n infl n':lm~itory mass assocL:1.ted with divertie -
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duced by recent or ancient diverticulitis . 
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Arnheim ( 3) discussed complications under 

the following headings: ( 1) peritonitis result- · 

in.J from pas s nge of organisms through inflamed 

diverticula without perforation, ( 2 ) perfora tion 

of inflamed diverticula , ( 3) fistula formation 

batween the colon and any other adj a.cent viscus, 

(4) peridiverticulitis with thickening of the wal l 

of the colon, (5) metasti tic suppuration , (6) 

ca rcinoma arising from diver~icula of the colon. 
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PROGNOSIS 

Rankin and Brown (98) thoueht the prognosis 

was good because it usually runs n chronic cours 

'.vi th save_ral exacerbations and yields satisfactor­

ily to dietary and medical treatment. 

WillRrd and Bockus (114} considered the prog­

nosis of divexticulosis and uncomplicated divertic­

ulitis as g-ood . · While Bargen ( 7) stated the prog­

nosis of diverticulitis may be grave but the prog ­

nosis of diverticulosis need never be viewed Tuith 

nlarm. 

Brown and-1IRrclay ( 17) held a i$Uardad p ro g­

nosis because they thought diverticula wh ich may 

appoar harmless at the moment may hnve been, or 

wi l l be a t the so1:1t of i nfl amma tion. 

Bea rse (10} rn~arkod t hRt the l onge r the life 

xpe c tancy of the patient, the g ret1,te r t he poss ­

ibil ity of subseq_uent infl a.r.1mntion F.nd its p oss­

ible recurrencu. 

Grant (49) stated thn t tho diverticula may 

rema in inactive for years , or at any time become 

infectod and infl amed . He believed the mortality 

to be nil with the removal of uninflnmed , inactive 
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diverticUla . The mortality is rather high in cases 

in which operation is performed during an acute 

crisis complicated by marked obstruction, p eri ton­

itis, or abscess. 

Eggers ( 38) considered diverticulitis a ser­

ious problem ~nd one must be prerarecl at any -time 

to see a recurrence or a complication requiring 

surgical intervention. While Erdmann ( 42) found 

in his series of cases that multiple a ttacks of 

diverticulitis v,ill eventually resUl t in gan­

arene of the invo 1 ved segment and thus c >1ll for a 

very guarded prognosis as to the future. 
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COUCLUSION. 

Al though the exa ct otiology · of c1 i v -, r-ticulo sis 

is unknown , uyrparently-n19.ny f llc to :.'G u. :re l.:nown t o 

contribute to its occurrence.- Th sso may he class­

ified a s follows : (1) embryological, (2) anatom­

ical, ( 3 ) ~)hysiolog;i.cn.l , ( 4 ) putholoe ical , and (5) 

phys ical. 

The cause is. probably a combination of factor s 

due principally to an increase of intraluminal 

pressure an~ u docrensa · in the resistance of the 

int e~t inal wal l t o this pressure . The f o rmer may 

be influenced by the zmallness of the bowel lumen 

at the junction of the rectum and the sigmoid. 

Const i pation, spasm of circular muscle and obesity 

may also be influencing factors on increased intra­

luminnl :pres.sure . 

The dec r eas ed resistance of the bowel wa.11 may 

be i nflue-nc ed by congenital defects, w09.r and tear· 

of muscle as age is increased , and the large canals 

for tha entrance and exit of vessels. 

Most of ·the evidence reveals that di verticula 

are usually acquired. T.hey a. re usually ·found in 

the pelvic and iliac colons, but may occur through­

out the large bowel. Thay are usual ly f ound on the 
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meeenteric side of the anterior and posterolnteral 

taenia , ,more vessels penetrate the wall qf the 

colon . 

As far as diverticulosis is CO"teorned t it seems 

quite avid ent t_hP.t is a cone' i tioTt which, if found. , 

is not grently to be fo~red, p~rticularly after 

the sixty yep_r period , ns only a smn.11 number 

of surgical comnlications occur in ~o l utar years . 

The majority of thorn are the chronic infiltrating 

condition which lea.els to s tanos is· und may bo mis­

taken for carcinoma . 

The younge:r the individual , th~ greater the 

risk of an ncute surgical emergency and also the 

~reater the mortality . Once symptoms hnve de­

velqt,ed , the -patient should be ~arned of ths 

necessity for a lifetime dietary control, and if 

patients will adhere to this advice it seems that 

very few will ever develop diverticulitis of suf­

ficient severity to demand sul'gical maa.suros . 
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