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Preface

IT 15 CUSTOMARY at the end of a preface for the author or authors
to acknowledge their mdebtedness to all those who assisted n the
preparation of their book Contrary to this cutom I would hke to
acknowledge at once that Dr Jordan was 2 ked to write this mono
graph Fortunately she had written a sub tanhial part of 1t 1
which her personal views were pre ented before her untumely sllness
mtervened It was my rare privilege to be clo ely associated with
Dr Jordan for some years and to collaborate with her when 1t
became euident that she could not finish this undertaking Since
then I have attempted to complete the volume her last contnbutron
to medieme 1n accordance with her de ires I can only hope that
the final product will meet with the approval of those who may choo e
1o read 1t

It was her opmion that by a critical ressew of the history of
d ! and dive 1t a more plete understanding of
this di ease would be achieved This review 15 followed by a dis
cus<10n of the subject based on an unusually broad experience with
colon dh orders

The diagnosis and treatment of diverticulo 15 and diverticuhitis
are discussed at some length with appropnate recognition gnen
to their complications The indications for surgical intervention are
presented but details of surgical techme are omitted becanse 1t
was beheved they would be more appropriately covered m the
surgical hterature

1 want to acknowledge for Dr Jordan and my elf our grateful
appreciation to Dr Richard B Cattell and Dr Samuel F Marshall
of the Chime «taff who reviewed the final draft and offered con

tructive criticsm  to the Editorial and Photographic Departments
for therr helpful cooperation and to Dr Melvin Ring who aided in
compiling the bibhography We are al o indebted to the publi hers
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for their constructive sugge tion and a s1 tance in handling many
of the detuls invohed

RusseLL S Boies Ik MD
Augu t 1960



1  Nomenclature

The word diverticulum was first used by Crmverthier® m 1849 to
de cribe the mall outpouchmg from the wall of a hollow organ
which 1s now generally recognized as present singly or m numbers
in the conditions known as diverticulosis and drverticulitis

The Latin word divertzculum hterally means a small diversion
from the normal path Perhaps no other medical word 15 o often
used mcorrectly m it suffix—the correct singular bemng the neuter
um and the plural ¢ wherea not infrequently the neuter plural 15
mustakenly used as a ferumne singular and of 1t a feminme plural

duerticulae 1 fal ely contrived

From the word dizerttculum the derrvative diverticulosis 15 used
to describe the presence of such outpouchings and when there 1
inflammation 1n them the suffix s indicating mflammation and
mfection replaces osis and forms the word diverticulutis When such
nflammation 1nvolves the structures surroundin,, the pouches 1t 1»
called penidiverniculitis

Where the words duterticulosts and durerticulitis are used without
localizing the site of the abnormalities they are usually understood
as referring to the colon where diverticula are most frequently
found

However diverticula vre found though much less frequently n
the esopha,us as well as all parts of the gastrointestinal tract and
1n the uninary bladder and gallbladder



2 Historical Review

Like the lustory of medical knowledge of many other di ex e
that of dierticulosis and of diverticulitis has conaiderable interest
i that 1t shows the changing trends of thought in the pa t 50 year
with regard to all aspects of the e condiions It seemed to the
author therefore that 1 review of some of the hierature of more
than a haif century would throw an intere ting light upon the whole
subject of diverticuliic There follow~ therefore m chronological
sertes abstracts of ome of the literature on this subject

The etiology of the formation of the duerticulum hts arou ed
much discussion especially in the early part of this century Crune
tlhuer < pathologic description of this ntestinal defect had been
regarded with little intere t until Cra er 5 1n 1899 wrote on a fal e
duerticulum which he regirded 1 1 herninl protrusion at 1 weak

pot n the mu cular Iayer of the colon produced hy the entrance
or eut of 1 blood ve el He thought that uch a protru 1on con
tituting 2 diverticulum  burrowed along the blood ves<el sheath
and was e pecially hhely to occur »f there were 1ny obstructions to
a free return of blood through inferior me enteric veins as 1 valve
Inr heart i ease This paper of Cra er aroused mtere t in this con
dition to winch very little attention had heen pand wince Crnenffuer
description 50 years previou ly

1904

Beer ' n a piper entitled  Some Pathological and Chinieal A«
pects of Acquired (Fal ¢) Diverticula of the Inte ine  pointed out
that the tudies on the dead colon done by presious inse<tigators
Rleh Heschl Hanau Cood Han emann Fi cher and Ceaer® did
not necew-anily apply to the Iining colon and Beer particulrly re
futed the theory that weakne « at the mesentenic border and at the
point of entrance and eut of blood ves (ly wa the b1 1c rea on for
liernal protru ton He quoted Chlum by T who had performed

?
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studies 1 the inte tine of the Iiving dog distending 1t to the point
of rupture which was imvarmbly on the nonmesenteric <ide of the
gut a contra t to the studies on the iatestine 10 hours after death
when rupture occurred along the mesenteric horder He also referred
to Sudsuki's work which 1n refutation of Grasers theory howed
that only 6 of 15 ca es of acquired divertrculitis showed a conge tive
condition  Sudsuki'® had still held however to the theory that
dumnished resistance 1t the pownts of entrance of blood 1essels was
responssble for the formation of dierticula Beer however pro
posed the theory that old age and constipation he t accounted for
the formation of diverticula which occurred both on the nonme en
terie side of the gut where there are no ponts of entrance of blood
vessels as well as along the me enteric border

1906

Moynthan® ® directed attention a» did Graser to the difficulty
m differentiating diverticuliis from carcinoma and reported 6
case< on which he had operated with a diagnoss of malignant i
ease before or at operation and 1n which sub equent hi tologic
exammnations showed false diverticula a ociated with inflammation

In that <ame year Gordumer and Sampson*® ugge ted that diver
uicnla be looked for more frequently and that acquired diverticnla
of the small mntestine occurred much more frequently than autopsy
recards showed and undoubtedly caused mnor symptom> He found
them u ually multiple ansing at the site of vessel entry into the
mtestinal wall and ometimes nvoluing the whole length of the
small intestine whereas acquired dnerticnla of the colon were
most frequently found 1n the si,,moid ansing from any portion of
the circumference of the bowel and of more climcal sigmficance
than those of the small bowel

1907
The que tion of so called true and fal e diserticula was discussed
by W J Mayo™ and others who described the commone t and so
called true varety as heing that caused by traction of tumors or
adherent organs while fal e diserticula were thought to be most
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probably the re ult of exce sne pre sure from within the lumen of
the bowel combined with 1 congenital weakness of the wall The e
authors 1l o called attention hoth to the frequency of occurrence
of dnerllcuh m the lnrge howel and to therr tendency to extend
mto the epiplorenl 2py As logic fictors con tipation
with the impaction of hardened feces 1n the diverticulum was thought
to be the important factor in the development of dnverticulitis the
wrrtation from the continued presence of the e hardened fece re
sulting at time 1n ulceration This theory in their opinion accounted
for the fact that diverticulitis occurred mo t often 1n the sigmord
aren of the colon M1yo 1nd others al o ob erved that mo t per ons
with this di eace were over 50 years of 2ge nd tended to be obe ¢
They 7l o noted that chronic p1 <1ve conge tion hid heen mentioned
as 4 factor both 1n the production of diserticult and 2 1 cu e of
diverticults The e quthor 1l o distingur hed between diverticuli

and penidnerticuliti  In the former they de cribed acute inflammy
tion of the muco 1 within the dnerticula without reduction n size
of the lumen and resultant ob truction but with a tendency to acute
perforation nto the peritonenl enity In periduserticulitis they
mamntuned that the submuco 1 was chromeally wnflimed around
the diverticuln and the bowel lumen reduced but perforation was
rare becau e of the predomnant reparative proce 3 In 1907 when
this paper was wnitten 5 ca es of chrome ol tructive divertreulitis
with re~ection of 1gmoid were de cribed

1908

A hhurst® described a ca e wheh he asaumed to be duerticulitis
i 1hoy of 7 yea~ 9 monthe The boy had fever and a firm tender
ma s in the Jeft lower quadrant Fploration <howed a tumor the
wize of 1 goo e cg,, with scveral 4 octated Inrge Iymph nodes 1 the
me o 1gmoid There was no of truction and no r¢ tetion w1 done
The patient recovered completcly with gradual dv appearnee of
the ma  witlun 1 period of three and one half menths

Telng ™ ' 1 di cu ed the frequeney of acquired diverticuly
i the large Lowel ¢ pecially the lower descending colon mnd g
moid  titing that they occurred cluefly i two rows ether at the
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sides of the gut or clo e to the mesenteric attichment but rarely on
the convewuty and most ly nto the app

He stated that 1n the descending colon they were pracllcally always
filled with feces and nated that the aperture into the lumen was nsu
ally smaller than the maumum diameter of the diverticulum He
cited three po sihle explanations for the origin of divertrcnla (1}
that they are 1 and enlarge prog Iy during hfe (2)
that they an e from pathelogic ciuses and (3) that there 1s a con
genital predisposition but that ther formation depends on patho
logic causes which operate during hfe Hi own theory with the
balance of evidence at that time was that there 1s a pathologic
ongm and that no congemtal arrangement of muscle fibers pro
ducing a predisposition had heen demonstrated He con 1dered the
pathologic factors to mclude the narrow neck of the divertrculum
collections of fecal material within the dwverticula constipation
mncreased mtriluminal pres ure wnd obesity Telling also expressed
the opinson that diverticula exist much more frequently than had
been previously believed

1910

Barbat ® cated a long list of 126 reports on the subject of diverticu
lits the majonity from foreign literature summarnized the theories
of diverticula formation and etiologic factors in diverticulitis dis
cussed the complications and the frequency with which this disea e
15 confused with ma and empl d the hugh d of
the disease and 1ts comphcations

Hartwell and Cecil * in a pathologic and clintcal study noted that
2 dwverticulum of the intestine had been recogmzed as a pathologic
entity for over 100 years They applied this term to any outgrowth
of the itestinal wall not neoplistic in character which at some
time had had a lumen connecting 1t with the intestine and whose
wally are sumlar 1 tructure to those of the mtestines With ths
definition both Meckel s diverticulum as a congenital diverticulum
and the vermiform appendic a a vestigial diverticulum can be m
cluded m thes category of diverticula but they considered it u eles
to distingmich between congental and acquired diserticula since no
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probnbly the result of excessive pre sure from within the lumen of
the bowel combined with a congenital weakness of the wall The e
authors al o called attention hoth to the frequency of occurrence
of diverticula 1n the large bowel and to their tendency to extend
wmto the epiplorcal appendages As etiologic factors con tipation
with the impaction of hardened feces in the diverticulum was thought
to be the umportant factor in the deselopment of diverticulitis, the
irntation from the continued pre ence of these hardened feces re
sulting at times 1n ulceration Ths theory in their opinion accounted
for the fact that drerheuliis occurred most eften m the sigmoid
area of the colon Mayo and other~ al o ob erved that most persons
with this disease were over 50 years of 1ge and tended to be obe e
They al o noted that chronic passive congestion had been mentioned
as 1 factor both n the production of diertrcult and 1s a cause of
dnerhculitis The e authors al o distingut hed between drverticulitis
and peridnerticulitis In the former they described acute mflamma
tion of the mucos1 within the diverticula without reduction 1n size
of the lumen and resultant ohstruction but with a tendency to acute
perforation into the perttoneal cavity In pendiverticulitis they

d that the sut was cf Ny inflamed around
the diverticulr and the bowel lumen reduced but perforation was
rare becau e of the predominant reparatne proce < In 1907 when
this paper was wntten 5 ¢4 es of chromc ob tructne dnerticulit
with resection of sigmoid were de cribed

1908

Ashhurst® deseribed a ca e which he assumed to be divertrculitis
1n a boy of 7 years 9 month< The boy had fever and a firm tender
mass 1n the left lower quadrant Exploration showed a tumor the
size of a goo e egg with everal 1s ociated large lymph nodes 1 the
me=osigmord There was no obstruction and no resection w1s done
The patient recovered completely with gradual diappearance of
the ma s within a period of three and one half months

Telling ™ ' *'7 di cus ed the frequency of acquired duerticult
1 the large bowel especially the lower de cending colon and sig
moid stating that they occurred chiefly in two row either at the
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more to congemtal weak of the i 1al lans than
to any other factor and constipation seems the important element
1n their development He also believed that low grade prohferative
changes take place in the tips of the diverticula forming segregated
eputhelium similar 1n all re pects to the cell changes which oceur i
the masses of epithellum egregated about the ba ¢ of a gastric
ulcer From such epithehal proliferation which fills the entire diver
ticulum he d that 1nfill of 1ts wall developed form
1ng an histologie picture which must be diagnosed as carcnoma

1912

The first case of cecal diverticulitis was described by Potier
McGrath™ wrote on the etwology and pathogenesi of intestinal
dnerticula He described the formation of the diverticulum as a
hermation of the mucosa through the mu culani m the region of
the ve sels u udlly rupturing mto the ve sels He observed that
the e herniated <tructures usually nvolve the muco al and submu
cosal coats He noted as conditions important mn considering the
deselopment of diverticula obesity cachexia loss of mtra ahdom
mal fat 1 previously obese individuals areas of weakness m an
otherwise normal inte tne tramntestinal pre ure proximity of
diverticula to points of entrance of blood ve els 1nto the intestinal
wall location of epiploic appendage 1infection mvolving lymph
chann Is long blood vessel v all muscular deficiency congenital
weaknes of muscularis constipation and old age He like Mayo ™
distinguished between divertrculitis and peridiverticuliis and he
thought that cancer was associated with diverticulitis having ob
served 1t 1n 25 per cent of I series

1914

Bunts'® called attention 1o 1 ca e of formation of a truly fal e
diverticulum or hermation of the cecum at the 1te of prior appen
diceal surgery where the protrusion appeared to hasve taken place
through a ring formed by the pur e string suture In this case the
patient had recurrent attacks of right lower quadent pain which
dhsappeared after surgical correction



& DIVERTICULITIS

proof of either could be obtuned except m the case of Meckels
diserticulum and the vermiform appendix These authors referred to
the f1l e diverticulum as not having all the structores found 1 the
normal wall while the true diverticulum contams «ll these structures
but they believed that the true might become the fal ¢ by the loss of
some of these structures They noted that diverticula had been
found m every portion of the "hmentary tract from the pylorus to
the wnal ring there having been reported diverticulr even in the
appendix tself They recorded however that the sigmoid was the
favonte site and that in the rectum proper it was rare They ob
served that small intestmal diverticula occurred between the mesen
teric leases or close to them but that 1n the colon they were often
placed laterally In their opimion the primary cause could not be
determuined but the existence of 1 congemtal defect 1 the muscu
Iature was probable and contrihuting causes were mo t likely old
age constipation tnd obesity They referred however to Ash
hurst « report of the occurrence of diverticula m children and to
other reports 1 mdniduals under 30 years They stated that wlile
the diverticulum nteelf 15 harmless changes may occur which are
simlar to those occurring 1n the vermiform appendix They de
~cribed these changes as Mayo had previously done inflammation
with or without perforation ahscess generalized pentomitis septy
cemia fistula formation inta another hollow 1 cus e pecrally the
urinary bladder They mentioned also the po siahty of chrome
«ubacute inflammation with recurrent attacks of acute dnerticulitis
and they al o de cribed changes i the entire inte tinal wall and 1ts
mesentery with or without ob truction resultidg from the narrowing
of the lumen or econdary to adhesions For the first time n their
paper they mentioned the possihility of a superimpo ed carcinoma

Included i their paper were 13 ca e reports of wlich 2 from
autopsy material were n children age 6 and 10 years

n

Wil on V'* formulated 1 theorv of the development of carcinoma
from dinertenlo »n In Iis opinon duerticula while they fre
quently follow the course of blood ve el probably owe their origin
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plete obstruction 1n dwverticulitis ) (4) the group which car
cmoma develops in a diverticulum leading to the conclusion that
when 2 tumor appears as diverticuhiis and without acute symptoms
1n the colon and a chronic mass perwists with le « severe symptoms
carcsnoma should be suspected and resection performed

1924

Judd and Pollock ® wrote on diverticulitic of the colon presenting
various observations of mterest They considered that 1t may be a
static condition remaimng unchanged for years and often not caus
ing symptoms or it may progress to abscess formation fistulas or
free perforation They had not observed 1t mn any other part of the
colon except the <igmoid They al o mentioned the difficulty of dis
ungmshing drverticuhtis from carcmoma of sigmoid and stated that
1 therr group of 137 ca es there appeared to be no relationship
between the two thus being the fir t to suggest that the theory of
Wilson and others that carcinoma arose from diverticuhitts was
probably incorrect and that their occasional coexistence was comn
cidental It was their opimon that many patients with diverticulitis
can be succe {fully treated medically surgery beng indicated for
perforation absces formation and mnability to diagnose the nature
of a tumor formation They also sugge ted prelummary colo tomy
for obstruction and for the purpose of reducing inflammation by
frequent irrigations of the lower colon and later lessened surgical
risk These authors regarded proctoscopy as of little value unle s the
lesion was actually visualized

1929

Greensfelder and Hiller® wrote thout cecal diverticulosis which
m their opinion should be su pected 1f symptoms resembling ap
pendicitis occurred m a patient who had had previous appendec
tomy Cecal diverticula may be exther primary with etiology stmilar
to that of sigmoid diverticulosis and occurring irequently in younger
mdwiduals or 1t may be secondiry to traumata resulting from an
operative procedure 1n the night lower quadrant The e authors re
ported that 10 5395 major operations and 400 adult necropstes
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1915

Case * w1s one of the first to drw ttention to the x ray demon
stration of dwverticula and their complications and 1n the same
year Carman ™ ° joined the x ray pioneers with two papers on cases
of diverticulitis and therr x ray findings ponting out that left sided
appendreitis could be excluded by the finding of a normal position
of the cecum He also discus ed the difficulties of differential diag
nosts of diverticulitis from carcinoma, mdiciting that the presence
of barium filled diverticula would tend to indicate dunerticulitis He
also suggested the taking of films 1n different views in order to pick
up the extralummal shadows of drverticula

1917

Mayo™ wrote on duerticulitis of the large wntestine reporting
42 cases which had had surgical treatment since the disease had
first been recognized Of the ¢ 37 1nvolved the sigmoid 1 the trns
verse colon 1 the ascending colon 1 the hepatic flexure and cecum
and 2 the rectum The patients ranged mn age from 27 to 73 1nd
there were twice as many females as males He mentioned its clinical
similarity to appendiceal mflammation except that the symptoms
were usually on the left and m 31 cases a tender ma s m the left
lower quadrant was present In 13 ctses (31 per cent) carcinomn
coeusted with diverticulitis and the author con 1dered this was more
than a comcidence and that chronse ntation and nflammation of
the drverticuln led eventually to cancerous change He ch sified
diverticulibs nto four groups (1) <elf hmiting diserticulitis and
penidnerticuliis usually occurrin, 1n the middle aged and obese
and usually recurrent (This group was 1n Ius opmien a poer nsk
for surgery whuch should only he con idered if symptoms were
serious or chrome relapsing ) (2) the group with b ces es and
fistulas where conservatne surgery should be employed (3) the
group with obstruction where 1t 15 difficult to disinguish dwverticu
ltis from carcinoma (The author here offers two differentiating
pomnts (a) a long hustory of symptoms 1n diverticuliis (b} com
plete obstructton frequent 1n carcinoma as contrasted with ncom
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Small doses of mmeral o1l and an ant: constipation diet are pre
scnbed the dietary Tegimen bemng lughly essential With complica
tions they thought surgery should be done but 1t was accompanied
by a high mortality rate The authors recommended as an operation
of choice a graded procedure con 1sting of dramage and subsequent
resection and anastomosis Often prolonged drunage alone pro
duced rece sion of tumefactions and disappearance of chnical symp
toms rendering further mtervention unnecesstry The pathologic
changes 1 diserticulitts occurred probably because of stasis of the
fecal stream m this portion of the colon with formed stool preventing
emptying of the diverticulum when it was packed with feces They
thought that local inflammatory chinges then began n the mucous
membrane of the diverticulum which became atrophied There wa

round cell nfiltration of the submucous cott and later ulceration

With progressive chinge of this type 1n the bowel wall nd the
mesentery itself symptoms of inflammation and obstruction occurred
with perisigmoiditis and mesenteriti  The changes m the coats of
the diverticulum vaned from attenuation of the musculature to its
complete absence when the wall was made up only of mucosa and
serosa The mesentery and its attachment became thickened and
contracted with constderable tumefiction While free perforation
was rare localized perforation with ab cess and fistula wa not
uncommon

1933

Wilkinson ''” wrote a paper on drverticulitis 1n which he referred
to the fact that Friend noted diverticula of the large bowel as early
as 1730 more than a century before Crinverlhier » pathologic de
scription of them Wilkinson also referred to Klebs ® papers
1869 which first directed attention to the relation of diverticula to
the pomnt 1 the bowel wall at which blood vessels traverse 1t Wilkin

on al o credited Graser with arousing mterest 1 1899 in the entity
of diverticulosis following a long period aiter Cruveilhier s de crip
tion 1n which nothing had been wrnitten about 1t Wilkinson dis
counted the value of differentiation of true and fal e diverticula He
mentioned the lack of symptoms until mflammation oceurred mam
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performed at the Michae] Reese Ho pital there were ! caces of
traumatic <olitary cecal dinerticula 2 at operation and 2 at
autop y They considered therr etiology to be esther eversion of
cecum between two constricting adhesne bands or traction of a
narrow adhesion or ever-ton at the stump site as a re<ult of weakne s
due to mugration of 1 silk pur<e string suture mto the cecum or
following the rupture of a stump absce s into the bowel lumen

1930

Rankin and Brown * writing about dnverticulitis stated that di
serticulosts occurred probably 1n about 1 per cent of all persons
and i about 5 per cent of patients with symptoms referable to
the large bowel Of tho e individuals with diverticulosis they € tr
mated that about 17 per cent had dnerticulitis 1n most caes
chronic with exacerbations Concerming etrology the authors tend
to agree with Beer that the chief factor 1s mherent weahkne s
of the muscle wall abetted by obesity and constipation and
that diserticulitis 1s probably the result of improper emptying of
bottle shaped sacculations with subsequent inflammatory reaction
necros1  and occasional perforation In 227 ca es resiened n therr
paper a malignant condition was a< ocrated with diverticulitrs m
only 1 ca es and 1n 679 ca es of carcinoma of the colon only 4 case
of diverticulosis were found The e authors believed that diverticu
hns occurred almo t entirely 1n persons of mddle age and nclined
to be corpulent 1nd leading sedentary hses They believed it 1 u
ally ran a chronic cour e with exacerbations and yielded at fac
tonily to medical treatment They noted that the outstanding symp
tom was pam 1n the left lower abdomen frequently 2 ocrited with
con tipation They thought that winle bleeding was not usually a o
cuated with doerticuhitis 1t might occur giving i e to a u picion
of = mahignant Jesion which was frequently not found Bleeding usu
ally aro e 1 the opinion of the e author from the anal canal They
considered tumefaction the re ult of nflimmatory reactions com
monly a ociated with dierticulitis Medieal treatment recom
mended by the e author con 1 ted of bed re t irn ations of the
ffected segment with warm aline olation and watchful wating,
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around the wall of the bowel The pouches are separated by ridgelike
elevations

(5) Duverticula can actually be seen more often than 15 usually
believed especially mn the absence of inflammation Buie cautions
that the polyp 1n an unusnal location should be recogmzed

1943

Five years later than when Buie first wrote about the proctoscopic
findings another paper was written by Jackman and Bue ® on proc
toscopic a1d 1n the diagnosts and differential diagnosis of diverticula
The records of 212 patients who had had both procto copic and
xray studies of the colon were studied Of these 160 cases (66
per cent) showed evidence of diverticulitis by proctoscopic exami
nation 1 35 cases diverticula were visuslized and in an addi
tional 72 cases s1gmoidal sacculations as described i Bure s paper
of 1939 were deseribed In the other 53 cases such findings as
immobihity sharp angulation reduced lumen al o previously de
senbed by Bute strongly sugge ted the presence of divertrcula of
the sigmoid and 1n all these cases the proctologic findings were con
firmed by xray The authors also reported 74 per cent successful
diagnostie re ults 1n 50 ca es in which colostomy had te be per
formed as an emergency mea ure for ob truction n the lower

bowel The proctoscopy was performed either through the colome
stoma or the anus

1944

Young and Young! ! in a paper on diverticuliis of the colon
emphasized the relative frequeney of the disease the errors 1n diag
nosts and the too high morbidity and mortality They compiled
statistics showing an ncidence of 52 per cent diverticulosis 1n
70 572 colons ¢ by barium 1on 1n the living and
by autopsy They estimated that 12 to 15 per cent of the e devel
oped diverticuliis but 1n three reported series totahing 3 915 cases
with diverticulosis of the colon the incidence of drverticuliis was
343 per cent The e statisties showed 22 per cent to have been
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fested by abdomnal pam usually n the left lower quadrant or pens
umbihcal fever constipwion with iternuttent diarrhea and a
palpable mass mn the left lower quadrant For the first time hemor
rhage was described 15 1 complication He emphasized the impor
tance of x r1y di nosis for diverticulosts and of chinical and x 11y
findings for dnerticuliti m which condition x ray <howed drver
ticulr 10 proximity to a constant irregulanty and narrowing of the
lumen of the gut He also mentioned the frct that chmeally, roent
genologically and even at surgical explorition the differentiation
between diverticuliis and 1 malignant lesion might be very difficult
In the treatment of both diverticulosis to prevent diverticulitis wnd
of diverticulitis 1tself he 1dvi ed agamst the use of lrxatives and
enemas since these were likely to force more matenial and bacteria
mto the dnerticulr He recommended the attempt to keep stools
normally formed and to prevent overactive penstalsis and mereased
intralummal pressure He suggested for the treatment of diverticn
htis bed rest the wvoidince of purgaines laxatnes and even
mmeril o1l the use of tincture of belladonnt and of an easily
digestible dret with warm fluds He considered surgery necessary
only for complications

1939

Bute " introduced the possibility of dragnosis of ssigmoidal diver
ticulosis and diverticuliis by five proctoscopie signs

(1) There 1s hmted mobility of 1 segment of bowel which 1s
normally freely ble This bility 1s not fined to the
rectum as 1s the ca € when there 15 pelvic di ease or 1 fived retro

rverted uterus

(2) There 15 a sharp turn of the howel where 1t 1s immobilized
by diverticuliis with difficulty 1n or mmpo sibthty of passing the
practo cope beyond the angulation

(3) There 15 @ muco-a showing adherent folds and 1 contracture
of the lumen The muco a may also be edematou

(4) Where there 15 no inflammation and the igmoid 15 mobile
challow sacculations may be <een extending partially or wholly
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1940 and 1942 believed that diserticula developed essentially as a
result of a comhination of physical forces with weakening or spread
ng of the circular mu cular layer at the pomnts of entrance of 1ts
blood vessels due to ntracolonte pressure from constipation mus-
cular spasm or other causes Another view held by Fansler®® was
that in middle age degenerative changes occurred n the muscle layer
followed by traumatization from hard stools and ga- distention but
that this damage did not necessanily occur at the ponts of vascular
penetration  Schlotthauer also referred to Wierdas®™ belsef that
diet was a factor since 1 3 rats fed on a high fat diet he found
duverticulosis of the colon Schlotthauer also ested 4 fourth theory
that for the formation of a diverticulum there had to be a con
gemital anatomic deficiency 1n the wall of the colon which acted as
the starting pont since diverticulosis occurred sometimes 1n young
people before the age at which degenerative changes take place
For support of this theory he quotes Poate® Lynch® Erd
mann® **#' Badia® Bear e®® and Cave * ® Such caes as
Schlotthauer presents mn this paper could he explamed on this basis
He reported colon dnerticulosis present i 7 brothers of one white
family consisting of 7 males and 2 females the ages ranging from
49 to 70 years and their habits of living social status occupations
place of abode size and weight varymng greatly In this mstance 1t
would he difficult to 1gnore heredity as = factor n etiology
Morton® writing on dwverticulitis of the colon called attention
to the fact that this disease 1s of 1nterest to intermsts surgeons
pathologists gynecologists and urologists He restated Case s defin
tion of diverticuloss as the finding of dwverticula mn a routine radio
sraphic picture of the large bowel repre enting no sigmficant path
ology and no symptomatology and occurring m 5 per cent of post
mortem: exammnations of mdividuals of 40 years and over at the
Mayo Chime Mortons tudy was comprised of 111 cases of diver
ticuliis with spa m and 85 ea es with multiple comphcations In
the group of 111 case with spasm the patient was typically mddle
aged or older obese habiually constipated and sedentary Cliu
cally there wa often lower abdominal pain with sudden on et and
with con tipation often preceded by <everal loo e tools Di tention
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operated upon In one sernies 15 per cent pre ented complications
requiring surgery These authors thought the ncidence was shghtly
greater 1 men than 1n women and that only ahout 03 per cent
occurred below the age of 30 They al.o reported 5 to 17 per cent
of bleeding 1n dierticulttis with rare massive bleeding They rec
ommended prophylactic treatment when diverticulosis was diag
nosed such treatment consisting of low roughage diet muneral ol
to promote regular elimination the avoidance of all imtable ca
thartics and enemas and the use of tincture of helladonna In all
respects except in the u e of mineral o1l the e measures comncided
with those recommended by Wilkinson 11 years previously In like
manner the suggestions offered for the treatment of dnverticulitrs
agreed with those of Wilkin on The authors recommended surgery
for acute perforation obstruction fistula formation localized ab

scess and susprcron of cancer In an analysis of 84 cases at the
Faulkner Hospital in Jamaiea Plain Massachu etts 86 per cent
were over 10 years old the youngest heing 37 The sexes were
about equally divided Blood was found i the stools 1 26 per cent
of cases 1n which no other cause for blood was found and the nct

dence of blood was greater in chronic diverticulitis (33 per cent)
than 1n acute diverticultis (20 per cent) The mo t common com

plaints i acute dinverticulitis were of abdominal pam (uspally 1
the left lower quadrant) and elevation of temperature and leuho

cytosts In the chronic form of diverticulitis 79 per cent of the cases
m this study had abdominal pain with symptom~ of indigestion

especinlly gas distress and nau en These authors found positine
sigmoidoscopic findings spa m 1mmobility sharp angulation nd
mucosal edema 1n 71 per cent of their ca es but no actual dwertic

ular sacs were visualized

1948

Schlotthauer *® pre ented a report of 7 cases of diverticulo 1s 1n
one fanuly of 9 per ons He diccu ed the current thought on
etiology defining 1t as a herniation of the mucost tnd submuco a
of the nte<tine through 1 defect 1n 1t circular mu cular layer Ile
referred to Ceballo 2® Dixon® and Edwards > who 1n the years
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colon which had been volved by diverticubtt  Morton al o sug
gests a concervative treatment const ting of hed rest <imple diet
antispasmodics heat to the 1bdomen nd edation He believed
antibiotics were unnecessary Surgery i his opmion <hould be
reserved for comphcations

1949

Carl on and Hoelzel™* reported mve tigations on rats which re
vealed that diverticula were found mn areas contiguous to lohulated
fat deposits and that abnormally high ntracolome pres ure was a
causative agent 1 the development of dwverticula m the colon It
was thought by these workers that the bowel wall was weakened as
a result of fat infiltration and that hermation of th1 weakened part
of the wall occurred mto « falnfilirated pentoneal sacculation
When a concentrated low re 1due diet wa fed the rats there was
a continuous contraction ind increased intracolomic pressure
whereas this did not occur when the diet was bulky

1981

Fuell* wrote on a complication of drverticulits the intestino
vesteal fistula He stated that about 50 per cent of all intestinovesical
fistulas were due to diverticulitis of the colon and con equently all
individuals with diverticulitss of the colon were potential candidates
for this complication which hke any fistula econdary to mflamma
tory di ease altost always developed after a localized abscess forma
tion and was usually a tortuous tract For the diagnosis of this con
dition the history of pneumatuna or the passage of feces through
the urethra were usually considered pathognomonte of 1ntestinoves:
cal fistulas The author stated that this was true of passage of feces
but pneumaturia might be due to other causes as well Passage of
urine through the rectum although uncommon was another cardinal
symptom of intestmovestenl fi tula The physical examimation should
be supplemented by cystoscopy e'(cretory urography cystograms
gastrointe tinal xray and t py With pY
the opening maght be u:uahzed or bubbles of gas or fecal matter be
seen extruding into the bladder A barium enema revealed the fistula
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nauser vomiting fever occastonally chills tenesmus and bladder
symptoms might follow the on et of pan Tenderness and a pal
pable mass 1n the left lower quadrant together with elevated tem
perature pulse rate and white cells were the chief diagnostic signs
Only 2 of these 111 cises were under 30 years of ge and both
sexes were tbout equally represented In addition to the usual pam
in the lower abdomen constipation diarrhea di tention and vomit
g blood was found 1 32 cases (bright red in 24 cases and tarry
stools 1n 8 cases) If 10 of the<e cases n which other possible c1uses
for blood were found were elmmated from this group there was
still an incidence of 20 per cent reasonably acribable to diverticu
hitis When no complications were present the author beheved that
the disease was self imited 1nd 1mproved or subsided in three to
seven days under medical care during which time the surgeon
must exercise restraint

In the 85 ca es with complications perforation occurred n 39
cases fistula 1n 22 cvses obstruction 1n 34 crses cancer m 17 cases
some having multiple complicattons In the group of 39 cases with
perforation 3 had perforated into the pentoneal cavity with result
g perttomtis In the other 36 there were localized bscesses nd
the symptoms previously de cribed for diverticuliis were mcreased
1 intensity Of this group 10 died in the hospttal In the 22 ca es
with fistula the abscess of perforation had opened or made 1ts way
mto 2 neighboring organ to the skin 1n 11 cases mto the bladder
1n 8 ca es the urethra 1 2 crses the small intestine 1n 2 ca es the
cecum 1n 1 case the rectum m 2 cases the vagina m | ca es retro
peritoneal tissues m 1 case to form an 1cchiorectal «inus m 1 case
and a sinus into the me ocolon 1n 1 ca e In 11 of these cases the
fistulas were multiple In the 31 cases of diverticulitis with obstruc
t10n due to mfiltration of the intestinl wall there had been repeated
infections 1nd scarring and thickening of the colon causing gradual
occlusion of the lumen There were al o other possibilities to be
considered for the cause of ob truction cluefly adhe 1ons around
an absce s cavity and adherence of the <mall inte tine to n 2cutely
infected divertrculum In the 17 cases where cancer was 1 ocinted

with diserticulo 15 only four of the cancers were in the area of the
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the leston was a cancer even with a completely annular tumor
These authors recommended the occauonal wse of a douhle con
trast enema for 1dentification of the leston They al o recommended
as helpful features m the differential dagnosis of diverticulttis and
carcinoma (1) greater length of area of mvolvement n sigmord
dwverticulitis than in carcinoma (2) much better preservation of
the mucosal contours n diverticulitis (3} more complete ob truc
tion (mncreased by spasm) m diverticulitis (4) if a mass was
present u uvally tenderness in diverticulttis  (5) abrupt transition
from relatively normal to abnormal bowel 1n carcinoma with cuffing
overhanging edges or shelving often visuahzed

Swinton ™ wrote on the surgical aspects of diverticuliis stating
that the policy of the Lahey Clinic had been to operate on patients
with diverticulitis only 1f complications had developed conservative
treatment being adequate for the majonity of uncomplicated cases
of dnerticulitis This author also mentioned the possible oceurrence
of an acute exacerbation from the use of castor o1l or other laxative
w p for ¥

: phie or doscopic evamina
trons His 1ndications for surgical intervention were (1) evidence
of acute perforation (2) abscess formation (3) obstructien (4)
mability to exclude diagnosis of a malignant tumor (5) fistulas
(6} repeated hemorrhages (7) failure to obtain relief by conserva
tive measures His choice of surgical procedures was {1} for acute
perforation simple closure of the perforation with a proximal diver
s10nal colostomy when 1ndicated as 1n an extensive process or when
ohstruction 15 suspected (2} for ab cess formation 1incision and
dramage followed by resechion of the diseased process after the
acute process subsided (3) for obstruction a threestage pro
cedure a i ht transverse Mikulicz type of colo tomy resection of
the tumor and later closure of colostomy If mabignant di ease
could not be excluded 1n the presence of an obstructing tumor he
recommended segmental resection of the nvolved area and 1f po

sible examination of the remosved tissue before a hinal decision was
made as to the operative procedure to be used For enterove 1cal or
other fistula he considered a three stage procedure indicated a pre
hminary nght transyerse colostomy followed 1n four to s1x months
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mn about 20 per cent of ¢ es due to diverticulttis The mjection of
methylene blue wolution mto the bladder or rectum might be oh
served for 1ts passige from one to the other which ws a conclusie
finding Surgery w1s wsually suceessful and recurrences were rare
One stage operations were possible since the use of sulfonamides
and antihiotics but 1n some cases these drugs hive masked symp
toms of drverticulits and thus have allowed the development of a
fistulz from 1 dormant bscess when the fistulr could have heen
prevented with earhier surgery A two stage operation was indscated
m ths author s opinton when excessnve mduration and nflimmation
were present

Wigh and Swenson''® wrote on the roentgenologic aspects of
diverticulitis and 1ts complications They stated that the generally
accepted ncidence of drverticulosss was 5 to 10 per cent wnd of
these 12 to 22 per cent developed diverticulitis At <ome time Pen
diverticular abscesees were 1dentified 1n two ways (1) by 2 pal
pable mass contiguous with or displacing the bowel fluoroscopically
(2) by their recognition as ak on the roentgenogrims bectuse
their opeming 1nto the lumen of a diverticulum was sufficiently Jarge
to permut the mgre s of opique mixture These authors stated that
fistults were a fairly common complication of duwerticulitis (10 to
15 per cent of all cases of dierticulitis that had surgery also had
bladder fistulas according to Bockus) Fifty per cent of vesicocolic
fistulas from nflimmatory lesions resulted from drverticulitis and
these constituted twice the number of those due to carcinomn When
no dnerticula were visuahized errcinomn had to be considered 1s
the origm of the fistulous tract

Wile localized mflammatory processes u ually subsided and a
normal bowel was restored repeated atticks of inflammation crused
a thickening of the bowel wall and reduction n the size of the
lumen with possible ob truction The authors estimate that two
thirds of the cases of diverticulitis had their complaints ba ed on
obstruchion They 21 o made the observation that with the banum
enema spism was produced guing an appearance of greater o
<truction then was demonstrited when the banium pas ed & tally
This was often only transitory spa m and ws not u unlly seen when
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the le son was a cancer even with a completely annular tumor
The ¢ authots recommended the oceasional u e of a double con
trast enema for 1dentification of the lesion They al o recommended
as helpful features 1 the differential diagnosis of dwerticubins and
carcinoma (1) greater length of area of miolvement m <igmord
dierticulitis than in caranoma  (2) much better pre ervation of
the mucosal tontours in diserticulitis {3) more compiete obstruc
tion (increased by spa m) i duerticulitis {41 f a ma s wa
pre ent u vally tenderness 1 diverticulitis (5) abrupt tran stion
from relatively normal to abnormal bowel 1n careinoma with cufling
overhanging edges or shelving often vicuahized
Swinton ™" wrote on the surgical a pects of duverticulitis stating

that the policy of the Lahey Climc had been to operate on patients
with diserticulitss only »f complications had developed consersatne
treatment being adequate for the majonity of uncomphcated cases
of diverticulitis This author also mentioned the po 1ble occurrence
of an acute exacerbation from the use of castor ol or other laxative
n preparation for genographic or sigmoidoscopic examina
tions fis incheations for surgical intervention were (11 evidence
of acute perforation (2) ab ce s formauon (3) ob truction (11
mability to exclude diagnosis of a mahgnant tumor (54 fi tla
{6) repeated hemorrhages (7} failure to obtain rehief by ron ena
tive measures His choiee of surgical proredures was (11 for acute
perforation simple clowure of the perforation with a proximal diver
stonal colostomy when 1ndicated as n an extensive proce s or when
obstruction 1> suspected (2) for ab ce s formation mcrsion 1nd
drwnage followed by resection of the & ea 3 process after the
acute process subsided (3) for obstruction a three stage pro
cedure a right transverse Mikuliez type of colo tomy resection of
the tumor and later clo ure of colo tomy If mahgnam disease
cotld not be excluded 1n the presence of an ob tructing tumor he
recommended segmentn] re ection of the mvolyed area and »f po
ible examination of the removed tissue before a final decision wa
made as to the operatne procedure 10 be u ed For enterove 1~al or
other fistulas fie considered a three tage procedure indicated 1 pre
Hminry right transverse colostomy followed 1 four to six months
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m about 20 per cent of cases due to diverticulitis The mjection of
methylene blue solution nto the bladder or rectum might he ob
served for its passage from one to the other which was a conclusive
finding Surgery was u wally successful and recurrences were rare
One stage operations were possible since the use of sulfonamdes
and antthictics but 1n some cases these drugs have masked symp
toms of diverticulits and thus have allowed the development of 1
fistula from a dormant ab ce  when the fistula could have been
prevented with earlier surgery A two stage operation was indicated
1n this author s opinion when excessive mduration and nflammation
were pre ent

Wigh and Swen on'*® wrote on the roentgenologic aspects of
diverticulttis and its complications They stated that the generally
accepted 1ncidence of diverticulosis was 5 to 10 per cent and of
these 12 to 22 per cent developed diverticulitis at some time Pen
drverticular absce <es were 1dentified 1n two ways (1) by 4 pal
pable mass contiguous with or displacing the bowel fluoroscopically
(2) by their recogmtion as abscesses on the roentgenograms becau e
their opening mto the lumen of a diverticulum was sufficiently large
to permut the ngress of opaque mixture These authors stated that
fistulas were a fairly common comphlication of diverticulitis (10 to
15 per cent of all cases of diverticulitts that had surgery also had
bladder fistulas according to Bockus) Fifty per cent of vesicocolic
fictulas from flammatory lesions re ulted from dwverticulitis and
the e constituted twice the number of those due to carcinoma When
no drverticula were sisualized carcinoma had to be considered as
the ongin of the fistulous tract

While localized mflammatory processes usually sub 1ded and 2
normal howel was restored repeated attachs of mnflimmation caused
a thickening of the howel wall and reduction i the size of the
lumen with po sible obstruction The authors estimate that two
thirds of the cases of diverticulins had their complaints ba ed on
obstruction They al o made the observation that with the barium
enema spasm was produced gning an appearance of greater oh
<truction than was demonstrated when the barium pa ed distally
This w1s often only transitory spasm and was not usually seen when
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the lesion was 2 cancer even with a completely annular tumeor
The & anthor« recommended the occasional wse of a double con
trast enema for :entifiranion of the lesion They al-o recommended
2 helpful fe stures m the differential diagno 15 of dwverticulitis and
caramoma 11} greater Jength of wrea of mvolvement m sigmord
dinerticolitis than 1 carcama (21 much better preservation of
the muco al contours 1n duerticubtis {31 more complete obstruc
non {increased by paum) m dwvernenhits  (4) 3% a mass was
present usually tenderness wm dwverticulitss (51 abrupt teansttton
{rom relatively normal to ahnormal bowe 1n carcinoma with cuffing
overhangmy edges or shehing often visudized

Swinton 1 wrote on the surgical aspects of diverticulitis “tatmg
that the policy of the Lahey Chime had been to operate on patients

with & ditts only 1f compl had developed con envaine
treatment being adequate for the majonity of uncomphicated cases
of diverticulits  This author alo d the poswible aceurren

of an acute exacerhation from the use of ca tor ol or other laxative

m prep for plue or doscopic examina
tione His mdirations for surgieal mtervention were (1} evidence
of acute perforation (2} ab cess formation (3} ob truction (4}
mability to exclude diignosis of a mahgnant tumor (5) fistuls
(6) rrpeated hemorthages (7) farvre 1o obtam rehef by con erva
tive measures His choice of surgical procedures was (14 for acute
perforation simple closure of the pesforation with a J roximal diver
10nal colo tomy when indicated a> 1 an extensine process or when
ob truction 15 uspected (2} for abscess formation mer 1on and
drainage followed by resection of the & eased process afier the
acute proce s ub ided (3} for obstroction a three stage pro

cedure 3 night transver ¢ Mikuliez tvpe of colo tomy resechon of
the tumor and later closure of colostomy If mahgpant &t eve
could nat he excluded in the presence of an obstructing wmor he
reommended segmental resection of the involved area and 1f po

sible exammation of the removed tiscue } efore a final decr 10m was
made as to the aperative procedure to be used For enterove 1cat or
other fi tulas he conaidered a three <ta e procedure indieated a pre

hmimary nght transver ¢ colo tomy follawed i four to s1x months
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by resection of the diseased sigmoid with primary 7nastomosi
closure of the bladder defect and a later third stage closure of the
colostomy

Smuith® discusced the theories of etiology with regard to con
stipatron and he con 1dered 1t 1 factor but wlhile constipation 1
more common 1n females than 1n males dnverticulo 1s occurred
more frequently mn males He mentioned the theory of Devine and
Devine® who stated that stramnng at stool was a contributory fac
tor yet while the expul e effect was more marked mn the rectum
than 1n the sigmord diserticula ppeared more often in the sigmoid
and fecal materzal was firmer 1n the rectum than mn the sigmerd
The theory that increased mtralummal pressure caused the pulsion
type of diverticula could be contested 1n hus opnion by the fact that
although these positive pressure relationships were present from
birth drverticula occurred chiefly in later ife He referred to Yeo
mans ! ° four possible re1cons for the development of diverticula
(1) hermal protrusion followmng emerging veins (2) increz ed
intralumnal pre sure causing herniation through neak pownts as a
result of regular contraction {theory of Keith) (3) In final analy
sts 1t was a matter of we1kness ex1 ting for some cau e n the intes
tmal coats because of which 1 pouching of the coats occurred when
undue pres ure aro € as suggested by Hartwell and Cecil (1) It
was Erdmann s opimion that all nere of congenutal orngin and no
single factor could explain all diverticula Spth 4l o di cussed the
place of stgmoidoscapy 1n dhagnosis as having increasmg value with
expertence and reviewed Buie and Jackman s findings Srmth al o
noted that the pre ence of dinerticula 1 sometime disclo ed during

gmoido copy by displ of their fecal content 1s a result of
<hight pressure from the dustal tip of the sigmoidoscope He had
observed the diameters of the onfices to vary from <everal milh
meters to 2 centimeters Rarely an mverted duerticulum would
re emble a polyp by sigmoido copic examination When dierticu
hitis was pre ent wigmoido copie diagnosts became more difficult
and there was no typical picture 1t often bemng impossible to rule
out carcinoma A long h: tory sugge ting gradually incren ing ob
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truction the pre ence of edema the lnck of bleeding and the oc
currence of more pain than wa u ual in the pre-ence of carcinoma
might suggest that the underlying proce s was dnerticuliis Smith
al o mentioned the fact that a previous hy terectomy endometriosts
and uterine myomas might give the fal e 1mpression that fixation
was secondary to diverticulitis

Albright and Leonard ! wrote on the management of dnerticulitis
col In general they believed that preventable bowel imahdi m
serious surgical complicitions and fatalities from diverticulitis
might sometimes be 1voided by good minagement including the
establichment of a simple effective bowel management regimen
maintenance of an adequate anal outlet and proper election and
timuing of surgical intervention In the authors opimon more em
phasis <hould be placed on the role of spa tic con tipation and anal
back pressure mn perpetuiting symptomatic diverticulitis and mitiat
mg complications Bed rest bland low residue diet twoidance of
cold fluds antispa modics <edation heat to abdomen and hot
water to dnink with the avordance of eithartics were recommended
Anal <pasm or fibro 15 may require anal dilatation under ane thesia
extern1l sphincterotomy or the operative correction of associated
anal disorder The authors also emphnsized the fact that with recent
surgical advance  re ection 1n symptomatic cases can be done n
selected patients They used « proximal dnverting colostomy before
Te ection and stated that colo tomy clo ure without re ection failed
1n over two thirds of cases 1 which 1t w s done While pre resection
bowel preparation for a week 15 adequate 1n carcinoma 1 first stage
fecal diversion for everal month 1s be t n inflammatory diverticu
Iitis They al o believed that re ection by exterorization was u ually

afer than primary re ection unless the egment involied was hort
the inflammation chromc or <light and di tal obstruction was at sent

1952

Rowe and Rollmar® dy cuseed diverticulitts of the colon comph
csted by caromoma Since dnericubus often cannot be distin
guished from carcinoma the e authors beliesed that a more aggre
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by resection of the diseaced sigmord with primary tnastomosis
closure of the bladder defect and a later third stage closure of the
colostomy

Smuth® diccussed the theones of etiology with regard to con
tipation and he considered 1t a factor but while constipation 1
more common 1n females than 1 males dwerticulosts occurred
more frequently in males He mentioned the theory of Devine and
Devine®* who stated that tranmg at stool was a contributory fic
tor yet while the expulsive effect was more marked m the rectum
than in the sigmoid diverticula appeared more often mn the sigmoid
and fecal materal wa~ firmer m the rectum than m the sigmoid
The theory that mncreased intralummnal pressure caused the pulsion
type of diverticula could be contested i his opinton by the fact that
although these positive pressure relationships were pre<ent from
birth diverticula occurred chiefly in later life He referred to Yeo
mans ! ° four possible reasons for the development of dwerticula
(1) hernial protrusion following emergin, vemns (2) mereased
mtraluminal pressure causing hermation through weak pownis as a
result of irregular contraction (theory of keith) (3) In final analy
s1s 1t was a matter of weakness existing for some cause 1n the intes
tinal coats because of which 1 pouching of the coats occurred when
undue pressure arose as sugge ted by Hartwell and Cearl (4) It
was Erdmann s opinton that all were of congenutal origtn and no
single factor could explan all dwerticula Smth also discussed the
place of sigmordo~copy n diagnosts as hiving increasing value with
experience and reviewed Buie and Jackman < findings Smuth also
noted that the presence of diverticula 1s sometimes disclosed during
s1gmo1doscopy by di placement of their fecal content as a result of
light pressure from the distal tip of the sigmoidoscope He had
observed the diameters of the onfices to vary from several milli
meters to 2 centumeters Rtrely an imverted diverticulum would
resemble a polyp by sigmordoscope exammation When diverticu
Iitis was present sigmoidoscopic diignosis hecame more difficult
and there was no typical picture 1t often hemng 1impo sible to rule
out carcinoma A long hustory suggesting gradually increasing ob
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truction the pre ence of edemn the lack of bleeding and the oc
currence of more pain than wa usual in the presence of carcinoma
might suggest that the underlying proces was diverticulitis Sruth
al o mentioned the fact that 2 previous hy terectomy endometrioss
and uterine myomas might give the fal ¢ mmpre s1on that fixation
was secondary to diverticulitss
Albright and Leonard * wrote on the management of diverticulitis
colt In general they believed that preventable bowel mvalidiom
ernious urgical comphications and fataliies from diverticulitis
might <ometimes be avotded by good management wclading the
e tablishment of a simple effective bowel management regimen
maintenance of an adequate antl outlet and proper selection and
timing of surgical mtervention In the authors opmion more em
pha 15 <hould be placed on the role of pastic constipation and anal
back pre ure 1n perpetuating symptomatic dn erticulitis and 1mtiat
ing complications Bed re t hland low residue diet avoidance of
cold fluids ant pa modies <edation heat to ahdomen and hot
water to drink with the avoidance of cathartics were recommended
Anal spasm or fibrowis may require anal dilatation under anesthesia
external sphincterotomy or the operative correction of associated
anal disorder The authors al o emphasized the fact that with recent
surgical advances resection 1n symptomatic cases can be dome in
selected patients They used 2 prouimal duerting colo tomy before
resection and tated that colo tomy clo ure without resection failed
m over two thurds of ca es 1 which 1t was done Wlale pre re ection
bowel preparation for a week 1 1dequate 1n carcinoma a fir t stage
fecal diversion for everal months 15 best 1 inflammatory diverticu
lins They al o believed that resection by exterionzation was u ually
safer than primary re<ection unle » the segment 1mvolved was hort
the mflammation chronic or Tight and dustal obstruction was absent

1952
Rowe and Rollmar®t di cuseed dnerticuliti of the colon comph
cated by carcinoma Since diverticulin often cannot be di tin
guished from careinoma the e authors bebieved that a more aggres
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stve attitude should be taken 1e  primary resection rather than the
defunctiomng of the bowel for 2 pertod of several months before
resection 1s done a form of treatment often advised for dnverticulitis
These authors found only 62 defimte cases of coexisting carcinoma
and dwverticulttis of the colon m the literature up to May 1950
They also reviewed the historical data on diverticulos: and diver
ticuhitts mentioming the description i Bulhe s Anatomy m 1794
They called attention to Virchow s*'* description of 1solated cir
cumscribed adhesive peritomitys of the colon  Virchow failed how
ever to associate this lesion with diverticula which he had described
The authors stated that Graser ** in 1898 was the first to constder the
inflammatory stenosis of the sigmoid and rectum as simulatmg car
cmoma of the colon while Beer in 1904 raised the question of pre
disposition of the inflamed bowel to the development of carcinoma
Followng Wl on s paper various authors already reviewed 1 this
book perpetuated the theory that diverticulitis predispo ed to car
cinomatous development However Rowe and Kollmar believed
that since 1924 sufficient statistical evidence had shown that the
occurrence of carcinoma and diverticulitis was merely comncidence
Ther suriey of several ho pitals <howed that among 700 patients
with caremoma of the colon only 7 had coexisting diverticuliis
and carcinoma and these authors made the pomnt that only 3 (043
per cent) had carcinoma and diverticulitis m the same egment
The authors stated that a strong suspicion of cancer 1s justified only
1f weight loss and bleeding with obstruction and anemia are present
while a palpable mass and fistula formation are more suggestive of
dwverticulitis They stated that bleeding occurs with both diverticu
1itis and diverticulosis n variously reported incidence (5 to 26 per
cent) but that an exhau tive _earch for other ongin should always
be made In ~ddition to proctoscopy as a helpful diagnostic ad
occasionally cytologie studies with the Papamcolaou technic are
helpful but precice x ray exwmination s still the most accurate
method of diagnosis These authors also recommend the more fre
quentu e of primary resections and an1stomoses to care for possible
caremnoma and to decrea e surgical morbidity
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1953

Case and Shea  wrote on acute dierticulitts of the cecum They
tated that all inflammatory di ea es of the cecum are rarely drag
nosed correctly even at operation where dnerticula may be bured
1n a mass of inflamed edematous tissue and thought to be neopla tic
and therefore requining unnece sanly radical surgery They re
viewed 7 cases (17 per cent) of cecal diverticula at St Vancents
Hospital They discus ed the etiology diiding them into true and
false type  considering that some are congenutal aud represent per
st tence of an early embryologic appendrx They quoted Greens
felder and Heller concerning the other mechanical etiologic factors
but they stated that mo t solitary cecal diverticula are congemtal
true diverticula with all the muscle layers represented in their walls
Since signs and symptoms are usually 1dentical with those of acute
appendicitis acute drverticulitis can usually be diagnosed only at
operation In the chronic form radiography 15 useful but here too
1t may be difficult to di tingus h from carcinoma tuberculows of the
cecum actinomycosis of the bowel or nonspecific ulcers of the
cecum many of which the authors believed may be the end result
of necrotic processes m a drverticulum of the cecum Regional ilertis
with extension to the cecum and amebic ulcer of the cecum must
also be differentiated The authors reported 4 ca es of cecal diverticu
Litis 10 2 of which the comphications of perforation ab ces forma
tion and fistula formation were pre ent

Starkloff and Bindbeutal ' d 1 the diff 1 diagno 15
of diverticubitis and carcinoma of the colon and pre ented a tudy
of 259 ca es of carcinoma of the colon and 30 ca es of diverticulis
Of the e 25 patients had coevisting carcinoma and diverticulo 1s
of the same egment the rectosigmord and 6 had coet ting «ar
cinoma and diverticuiltis 4 of whem had the coex1 ting lestons m
the same egment (15 per cent) This figure agrees with other pre
vious statistics and emphasizes that the relation Wip 15 coincrdental
In 5 ca es however the chimcal diagnosis of diverticuliti proved
to be incorrect the leston being carcinoma without duesticula In
therr conclusions they empha ized the fact that no rehiance can be
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placed on symptoms and signs except for bleeding and cachexia
which should arouse susprcion of carcinoma In their series bleeding
was present in 62 per cent of carcinoma and 19 per cent of dwerticu
hus X ray examination with reliance on a normal appearance above
and below the malignant growth 1s subject to pitfalls The authors
advised a more radical surgical approach especially if carcinoma
15 strongly suspected

Lewss and Hurwitz® wrote on surgical treatment of sigmoid
diverticuhitis reporting 10 consecutrve cases of severe and comph
cated diverticuliis of the sigmoid with re ection of the diseased
segment and end to end wmastomosts without mortality Six patients
did not require previous or pl y diverting col y
whnile 4 had an earlier diverting colostomy all of which were close
later These authors laid down principles for the treatment of three
complications For acute perforation they recommended incision
and dramage closure of perforation and a proximal diverting colos
tomy with later closure for obstruction a proxmmal diverting colos
tomy was al o necessary with re echion of the diseased segment and
redundant sigmoid 1n three to s1x weeks following the prelimnary
procedure (These authors beheved that mtrapertoneal closure of
the colostomy should be done after the mtegrity of the <uture line
has been demonsirated which usually 15 the case 1n approximately
three weeks ) for fistulas they use a dmerting colostomy early
resection of the colon with excision of fistulas and Iater closure of
colostomy In their opinion a more aggressive surgical approach 18
necessary because of the badity and )} d with
this disea e diverticulitis

Vaughn and Narsete 1" 1 wrote on the rare form of divertrculitt
that of the ascending colon They stated that up to 1953 only 14
cases of duerticulitis of the ascending colon had been reported to
which they added 2 of their own Of the previously reported ecases
most had been 1n patients between 10 and 40 years old whereas of
thewr 2 cases 1 occurred m 1 50 year old man and the other mn 1
67 year old woman and mn hoth cases the atypreal finding of melena
was present One patient had diarrhea and melena for four days
ng two months and 1gamn one week before adm 1on There

occurrh
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was bright blood by rectum but the patient al o had hemorrhoids
The other patient had left subco tal pamn itermttently for two
years nd melena for two weeks The diagnosis of these le 1oms
15 made by the u e of barium enema examination with serial ex
posure  Treatment of the dicease 15 usually surgical because acute
appendicitis cannot be ruled out In 14 cases previously reposted
therr location varied 6 being medial 6 lateral and 2 antenor The
syndrome of this condition simulates appendicitis but when diver
ticula are located in the ascendimg colon the appendix 1s less hkely
to be mvolved than when they are i the cecum The mcidence of all
dverticula of the large howel 1 accordmg to these authors 3 to 7
per cent and of these only 1 5 to 2 per cent occur i the right half of
the colon These authors estimate that i about 15 per cent the
howel becomes mflamed The cau ative factors of diverticula in the
night colon have not been accurately determined but the followng
should be considered

Etec ou yst ¢ mmonestinileoc cal areas

Hered tary f tor not pos ble of p oof

Eve s1 n of a weakened howel wall

Tatononth ppndees eppluc mee tery  om ntum by it aab
domnal dhe ms

‘Weaken ., of the bowel wall by a cular entry

T rea eds tralummal pres u e

Cathart cs and purgatives

Muco 1 ulcerations

- w N

PR oY

In previously reported cases the ratto of females to males was
2to 1 whereas in divertreuln of the cecum atself 1t was about equal
Diverticula of the ascending colon had a greater tendency to occur
n the younger age group when compared with cecal diverticula

Another paper on rnight colon diverticulitis was wrtten by
Unger™® who repotted 6 ca es He tated that 132 ca es had already
been reported 1n the hterature Chimeally 1t 15 mdistingus hable
{rom acute appendiciis In Unger s cases the age range was from
26 to 64 years and ex distribution equal In all ca e acute diver
ticubts was <u pected Diverticulectomy complemented by appen
dectomy 1f feasible 1s the operation of choice but when cecal neo
plasm cannot be excluded 1leocolic resection s justified Wherever
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expertence attended this operatien and serious complications can
thus be prevented

Hor and Bernhard 7 wrote vbout the complication of bleeding
m dnerticular disease They stated that tlis compheation had re
cenved little attention They considered as stll not conclusiely
proved the theory of pathogenesis which assumes that the out
pouching of the mucosa occurs through the muscle layers at the
pont of emergence of a nutrient artery to an appendix epiploica
They reported on the mcidence of rectal bleeding 1 317 cases from
110 year period at the Peter Bent Brightm Hospital 1n which the
bleeding ongmated from diverticulosis or diverticulitis An addi
tional 38 ca es of diverticula and concomitant carcinoma were
also reviewed There were 111 patients with diserticulitis 42
(37 per cent} had rectal bleeding 31 of whom had no gross evidence
of rectal bleeding or melena but had two or more positne stoch
for occult blood Nme patents had « history and gross evidence
of bleeding or the <tool was strongly positive to the gumac test
Two patients had uncontrolled rectal hemorrhage and required
surgcal treatment as a life saving procedure Of the e 12 cases 11
hnd associated obstruction and 1 had abscess formation The other
30 had no major complication The ¢ dat1 showed that bleed
g per se associated with diverticulitis has no sigmificant relation
ship to other comphications except obstruction Of the total group
of 385 ca es a carcimoma was present n n arer of diverticulit
n only 14 (36 per cent) As a correlating study the authors re
ported that of 466 cases of carcinoma of the colon and rectum over
a 10 year period a concomitant x ray diagnosis of diverticulos1s
was made n 38 ca es (8 per cent) which 1s approuimately the
expected figure 1n the mddle or old a e group of the entire popula
tion The e authors reported 4 cases of massive hemorrhage with
dnerticular di ea ¢ 3 of the e patients died which led the anthors
to recommend early operation provided other sources of bleeding
are ehmnated ulceratnve colitis 15 ab ent by procto copy and
duerticula are pre ent by xray examination The authors tated
that while cancer of the colon 1s the commonest cause of rectal
bleeding 1 s relatitely uncommon as a cause of massite hemor
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rhage Of 236 case of dwverticulo 15 (without carcimoma) detectable
rectal bleeding was present i 39 or 16 per cent

Higgins and Burger ® wrote on an uncommon form of drer
ticulosis and diverticuhitis that of the vermiform appendix stating
that 1t occurs 1 about 1 of every 200 appendices and may be
congemtal with all layers of the bowel mntact or acqmired with no
muscularis Tayer Edel® m 1894 described the e appendiceal d1
sverticula and since then there has been considerable discrepancy
m the reported mcidence and some controversy over the classifica
tion and pathogenesis These diserticula are often overlooked at
surgery and the diagnosis 15 made only by the pathologist They are
not an extenston of diverticulosis of the colon The authors reported
a case of retrocecal appendix wath five diverticula projecting from
the antimesenteric border one acutely inflamed and perforated

Colcock and Sass * ¥ wrote on the occurrence and complicatrons
of diverticulitis 1n the aged They stated that the lughest mcidence of
ths disease occurs m the sixth or seventh decade of Tife and that
1t 1s more common mn overweight patients with sedentary occupa
trons who suffer from con tipation Therefore 1t hould be suspected
1n any patient over 40 years of age who 15 overweight and complains
of repeated attacks of left lower quadrant distress They mentioned
the possihility of occlu 10n from inflammatory reaction in the bowel
and called attention to the fact the dysurin should be conuidered
a warning that the inflammatory proce s may be volving the
bladder wall They regarded rectal bleeding s an ummportant
symptom of diverticuliti and suggested the need for earching
for other sources of bleeding 1f this 1s pre ent They mentioned
the fact that the xray finding of a rither long area of narrowing
suggests diverticulitis rather than cancer 1n which the narrowed
area 15 shorter They also mentioned the prcket fence or saw tooth
appearance of the mucosa which 1s u ually <een throughout the
volved arez 1n contrast to its absence 1n malignant lesions Alse
m dverculitis the area 1s more tender and ngid when palpated
during fluoro copy d the o called ipping 1 b ent In a review
of 50 case of carcinoma nd 50 ca es of diverticuliti  the complica
tons of perforanion and ab cess and §i tula occurred much more
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often m diverticulitis (40 per cent and 31 per cent) than i car
cinoma (6 per cent and 2 per cent} obstruction likewise was present
more often 1n divertienlitis (22 per cent) than in ewrcinoma {16 per
cent) They behieved that most cses of diverticulitis can be ade
quately managed by conservative treatment hut about 10 to 20
per cent of these patients will have repeated ~ttacks or complications
They r ded surgical t for recurrent or extensive di
verticulitis to avoid complications which they believed are especially
hazardous 1n old patients In such cces they thought the he t
operation 15 a proximal transverse colostomy followed 1n everal
months by re ection and anastomowis and fin1lly by closure of the
colostomy but 1f careinoma 1s su pecled resection must be done m
two to three weeks with further procedures depending upon the
patholegic findings

1955

Friesen and Schmuidt *° reviewed 301 cases in which the diagno 15
of duverticulosts or diverticubtis had heen made Of these 7 per cent
required <urgery with stenosing obstruction as the chief indication
The authors mentioned the fact that antibiotics hase decren ed the
mncidence of abcess and fistula formation The cliorce of surgical
procedure depended on many factors such s the 2ge and general
condition of the patient the acuteness of the process the pre ence
or absence and degree of obstruction the number and duration
of previous attacks the extent of inflammatory reaction the pre ence
of fistula or tbscess nd the mobility and accessibility of the mn
volved segment

Gilchri t and Economou 7 wrote on urgreal treatment of diverti
culitis of the colon They <tated that one third of persons over 15
have dnerticula of the colon most commonly in the sigmoid next
frequently in the de cending colon but 1t times «cattered throughout
the colon They al o <tated that dnerticuln are not een helow the
penitoneal reflection and 1n therr opimon they are pul 1on diverts
culr Increa ed ontraluminal pres ure + an mfluence on therr
formation 15 indicated by the fact that 1 c1 e of carcinom of
the sigmord with ob truction diverticuln neare t the ob truction are
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deeper and more mflamed than the more distant ones The e authors
beherved al o that inflammation 2 ociated with the dwerticula may
be the actual c1u e of fixatton in careinoma of the sigmoid which
makes the prognosis better m the ¢ cases Abscesses are formed
by the trapping of feces 1n the diverticulum Therr 1ndications for
surgery are the usual ones (1) free perforation which may occur in
a rather movable portion of the sigmoid (2) abscess formation
(3) partial or complete obstruction (4) fi tula formation (5) m
ability to exclude carcinoma (6) recurrent disabiity and pam
These authors also discuss the problem of bleeding 1n the presence
of diverticubtis stating that 1t must be assumed that polyps or
carcinoma are also pre ent and even 1if they are not defimtely found
the imvolsed portion of the colon should be removed and the re t of
the colon explored When surgery 1s performed and the descending
colon as well as the sigmoid 1s 1nvolved both should be remosed
thus excising mo t of the disea ed bowel and promoting loose stool
re<ulting 1n less danger from remaiming diverticula

McMillan and Jamieson ™ wrote on trends in surgical treatment
of diverticuliis of the colon They considered the five complica
tions of diverticulitis to be (1)} perforation (2) ob truction (3)
fistula formation (4) carcinoma and (5) bleeding They con
sidered the small <lowly developing and walled off perforation as
possibly subsiding but frequently recurming A night transver e
colostomy with nc1 1on and drainage of abscess 15 mdicated of
medical management 1» unsuccessful They al<o thought that acute
perforation 1nto the peritoneal cavity 1s more common than usually
believed and requires dranage and colo tomy For obstruction
they believed that failure to use prompt surgical treatment leads to
disastrous results when obstruction 1s cau ed by fibrotic edematou
or granulomatous stenosis or di tortion of the colon 1n which ca es
intubation enemas and antibiotics are unsucce sful They regarded
treatment of external or internal fistulas without resection of the
di ensed colon as di couraging They al o stated that mability to
distingu1 h carcinoma from drverticulitis 1 one of the mo t definite
mdications for re ection They al o found that bleeding ts often
serere enough to warrant operanon They expres ed the opimaon
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that diverticulitis may be disabling and ha ardous 1f not consistently
controlled by a good medical program They considered the di ease
more severe 1n patients under 50 years of age and that resection 15
dicated while the patient 15 1n good general condition Unex
plamed urinary symptoms and severe residual deformity of the
sigmord are mn thewr opmion indications for surgery The surgical
measures discussed by them are (1) cecostomy which they consider
frequently nadequate and unsatisfactory as a definitive or pre
humnary operation (2) colostomy as a necessanly palhative or
preliminary operation n patients 1 poor condition (but they re
garded closure of the colostomy without resection as frequently
resulting 1n further exacerbation or complication of the di ease)
The best operation 15 1n their opinion re ection with anastomosts
which may be done in two or three stages depending upon the condt
tion of the patient This can usually be accomplished safely n three
to four weeks and be followed 1n another three or four weeks by
closure of the colostomy

Judd and Mears ® wrote on the surgical progress toward a wider
application of a single stage re ection of diverticuliis of the sigmoid
They believed that 1n the past surgery has heen uced only 1n cases
with complications and that from experience a multiple stage opera
tion was constdered necessary They thought that this approach
should be reevaluated and that 1 prophylictic e ection of the
colon during a quiescent interval of the disease h1s much to recom
mend it Under these circumstances 1 «ingle st1ge primary re ection
can be done with very low morlndity and very hittle risk hecau e of
modern improvements 1n anesthesta and advances 1n antibiotic
therapy and preoperative and po toperatne care They recom
mended this elechive surgery n patients with a history of recurrent
attacks of dunerticulitis even though the patient 1s 1n apparent
good health and < rays .how only scattered dnerticula the purpo €
of such surgery being to spare the patient the ncreased n k dis-
comfort incomventence and expen e of multiple stage procedures
when senious comphications are pre ent They emphacized the in
dications of such electrie surgery not only for patients with recurrent
attacks in spite of good medical care but also for all patients with
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urinary symptoms 2 ocsated with an attack of dwerticuliis (u ually
male patients) and when carcinoma cannot be ruled out In therr
expenence 6 of 68 patients had hemorrhage which could not be
attnbuted to any other cause

1956

Bacon and Valiente * wrote on the surgical management of diver
ticulitis They emphasized the greater need for preventne re ection
particularly because of the Iow mortality and morbidity now possible
through control of colte bactenal flora 1mproved nutritional control
and electrolyte replacement Preventive resection can usually be
done 1n one stage uith consertative preoperatite treatment 1n ca es
of acute diverticulitis delaying the operation until the acute mfection
has subsided If a hberal <egment of bowel 1s re ected by left
hemicolectomy and ana tomo 15 of the distal transver e colon to the
low 1gmod or rectosigmotd rehabilitation of the pattent 1s excellent
mmo t cases Even when the policy of preventive resection 1 wed
there will tll be pecial problems ansing from the fact that
drverticuhitis 15 often first diagno ed when a complication occurs
For acute sudden perforation of the colon the authors recommended
repair of the site of rupture with or without transver e colostomy
When the bowel wall 15 friable local repair cannot be done and ex
terionzation 13 the be t treatment but if the bowel cannot be readily
mobilized the inflammatory area 15 dramned and transverse colos
tomy 15 performed with Neomyein solution (5 Gm 1 500 ml of
sterile solution) directly injected into the bowel lumen and flushed
through the colon by gentle mampulation Fistulas are treated by
resection of the disea ed egment and removal of the fi tulous tract
and the viscus penetrated by the fistula 1 repared A three stage
procedure 1» cho en 1f there 15 preoperative evidence of active in
fection and inflammation with three weeks to three months elapsing
between colostomy and re ection Strictured areas 1f wflammatory
seaction 1s ymmmal are be-t treated with primary re ection because
of the Iugh nerdence of caranoma i dierficulitis Hemorthage
which 15 usually evere and accompaned by <hack can be treated
con ervatively but the patient mu t be prepared for re ection when
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Zinmnger ' stated that patients with chronic fow grade obstrue
tron and recurrent low grade mflammation <hould hive the benefit
of surgicl exesion This operation 15 i his opunion often more
difficult than 1n cases of neoplasm since the mesentery 1 often
thickened shortened and fibrotic and the ureter 1s drawn up into
1t necessitating accurate dissection of the ureter before any resec
tion of the mesentery With acute fection or significant ohstruction
prel y diverting colostomy 1= done hefore re ection 1> at
tempted and n acute perforation local dramnrge plu  colo tomy
should be performed to be followed hy whatever ~urgical metsures
are appropriate Simultaneous presence of dnverticula or dierts
culitis and earcinoma 15 1n this author s opimen reasonbly common
and differentiation often very difficult particularly when mflamma
tion and at least ome degree of obstruction are present A diverting
colostomy 15 usually a necessary preliminary operation nd the
time between colostomy and re ection 15 ususlly four to 1x weeks
with modern methods of surgery

Allen and Behringer reported on 210 con ecutive pahent
treated by resection smce 1942 276 per cent of whom were ad
mitted and operated on after therr fir t attack of diverticuhitis
These authors stated that about two thirds of per ons aged 85 have
diverticuloss and one third have diverticulitis sufficiently severe to
warrant surgical treatment They also stated that 1t 1s their convichon
that radical treatment 1 more logical m the young than in the
old since one of the serrous complications 1s more hkely to develop
during the longer hfe of the younger patient Turthermore 1n the
younger age group before serious comphications oceur a one stage
operation can be readily done Nearly all patients of wny age how
ever can be treated by resection 1if the defimtive procedure 15
properly planned With long stwnding dwverticulitis and chronie
obstruction a well plinned re ectton at an elective time usually

gives safe rehef

Waugh and Walt ™ writing on changing concepts 1 the treat
ment of dnerticulitis of the sigmoid stated that about 80 per cent
of patients should be able to 1vo1d operation for diverticulitis but
when the diseace does not respond to medical measures a one
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<tage operation can u ually be done 1 a quie cent period While
a prel y transver e col will always be necessary m
ome patients and 1n others a prouimal colostomy at the tme of
anastomosis may be life saving colo tomy 13 no longer regarded
as a routine concomitant of the surgical treatment of this diea e
The authors dered the man nd for electne
today to be (1) intractability and recurrent episodes (2) subacute
obstruction (34 wailed off perforation which respond  temporanly
1o antibnoties and non urgeal treatment (1) unexplamed melena
with x ray evidence of duserticahitis (5) fi tula formation between
sigmoid and othet organs including kin (6) recurrent or per 1 tent
urmary symptoms cau ed by the duericulii and (7) mabihty
to duiagno e nature of a palpable ma < (dwerticulitis or carcinoma)
Maynard and Voorhees ? wrote on a ca e of artenal hemorrhage
from a [arge bowel diverticulum

1957

herth and Rin1® de cnbed the simificance of dnverticula of the
colonnma stve melena They tated that chmeians and pathologists
are reluctant to accept diverticula as the ource of hemorrhage
becau ¢ at autopy a bleeding point may be difficult to 6nd The
meidence of dunerticulosts of the colon 15 estimated at 5 to 10
per cent of adults over 40 years of age hence hemorrhage 1f due
to diverticula should be a fairly frequent occurrence To attnbute
melena 1o dnerticols however certan entena  hould be recog
mzed namely the bleeding hould be of bnght red blood there
should be no hemateme 15 ali other sources of bleeding <hould be
eliminated there fhould be a negatne upper ga tromte tinal < ray
enes and blood coagulation hould be normal In the authors <ur
ey of 317 unselected patient with diverticula of the colon 60 (19
per cent) had mas ne hemorrha e gro s bleeding or tools re
peatedly posstine for oceult blood by the guatac te t Nineteen (6
pes cent) had ma snve rectal bleeding and of v group 13 panents
had  yncope or subjective symptoms of hock In all caes con
senative management with replacement of blood was wed The
authors advi ed a,ain t emergency urgery in most ca e and m
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many cases m which drverticula are distributed over mo t of the
colon surgical resection 15 advisable becau e the speeific bleeding
site 15 eldom located However 1f the diverticula are limited to the
Jeft colon re<ection should be feasthle and when they are dis
tributed over the entire colon a transverse colostomy may suffice to
afford relief of bleeding

Kmght * wrote on massive hemorrhage from diverticular disease
of the colon stating that hemorrhage as a complication of <uch
disease of the colon 15  fairly well accepted concept Not as well
recognized however 1s the occurrence of massive exsangumating
hemorrhage as a comphication of this di ease This author reported
from the hterature a varying incidence of bleeding from 10 to 30
per cent usually of minimal amounts knight reported two <eres
of patients (1) 185 patients seen over a 10 year span with proved
diagnosts of diverticulosis or divericuhtis and (2) 104 cases
seen over a six year period also with proved diagnosis of diverti
culosis or diverticulitis In group one 23 of the 185 patients (124
per cent | gave a history of gross bleeding from the rectum Adequate
studies 1n all these cases <howed no other cause for bleeding 7 of
these 23 cases had evidence of marked blood loss requiring blood
replacement In group two 33 (31 7 per cent) of the 101 patient
gave a hi tory of grow< bleeding presumed to be from diverticular
disease there being no other cause found and x ray evidence of
duverticulosis pre ent Of the e patients 10 showed disease myvolving
almost the entire colon In 1 case proctoscopic exammatron drs
closed bleeding from the mouth of a drverticulum 1n the sigmord Of
the 33 patients 7 <uffered massive bleeding requiring hlood replace
ment Of thewe 7 1 had diverticulosis of the entire colon and 3
showed diverticula from the hepatic flexure to the rectum The author
drew seiveral inferences from this <tudy He conwadered ma sive
bleeding a relatively rare occurrence considermng the frequency of
dnerticulosis He believed from his tudy that the everty of the
bleeding <eemed to be correlated to the extent of the drverticular
formation but he did not discount the pos thility of hazardous bleed
ing from localized dnverticulo 1 He al o called attention to data
observed mn ht study howing that ma 1ve hemorrhage «eem more
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Iikely to ance from diverticulo 15 Tither than from diverticulitis and
that mfection 1s not essential for hemarrhage to occur No patrent«
1 this series had signs or symptoms of diverticulitis at the time of
Femorrhage or a history of 1t in the past His thesis therefore 1s that
local trauma produce ulceration with subsequent hemorrhage and 15
therefore the mo t important etiologe factor 1 hemorrhage from this
i ease hmght suggested conservative treatment at fir t that s rest
s dation howel I and blood repl as mdi dIn
most cases even m tho e with comsiderable bleeding he found thiy
adequate An elective resection of the disea ed bowel eem justified
1n localized drverticulosis when bleeding 1s recurrent or severe The
challenge comes when massive bleedmg does not stop and emergency
laparotomy 15> required In such ca es bleeding can be controlled
by resection 1if the disea e 15 locahized If the disease 1> extensive
myolving the entire colon 1t 1s not always pos 1ble to localize the
bleeding area resect it and do a <ubtotal resection of most of the
bowel since an & operation for h +
15 a formdable procedure The author treated 2 patients of t]ns
type with diversion of the fecal stream by means of a colostomy
and hemorrhage was thereby controlled He therefore sugge ted this
procedure with a po sible elective resection at a later time as the
safe t way to control massive hemorrhage from this cause
Strenger ' felt that diverticulitts 15 a chromic progressive di ease
and advocated early surgical intervention before the onset of
complications  His criteria for election of patients for surgery
were as follows (1) a defimte history of diverticulitis supported
by physical findings 1n the lower quadrant of the abdomen (2}
roentgenograms showing diverticula and persistent deformuty and
>pa m of the sigmoid 1ndicative of an inflammatory process (3) a
spectfic history of more than one attack (4) rectal bleeding at
tributed to diverticubitts and (5) a good surgical risk

1958
Boles and Jordan 13 reported a study of 294 patients with dnverti
culosis who e history through an averige follow up of 15 years
(mimmum of 10 years) was imve tigated for (1) increae m
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number of dnerticula (2) the development of drverticulitis
single or recurrent attacks and (3) development of complicttions
bleeding obstruction perforation with or without fistulr formation
More extensive diverticulosts developed m about one hall of the
total group with one third finally having involsement of the entire
colon Diverticulitis developed mn 25 per cent (73 patents) Of
this group over one half (40 patients) had no second attack (fol
low up of three to 15 years) Of the 33 with muluple ttacks about
one half (16) had only two attacks The only comphcation of
duwverticulitis which appeared to be reluted to multiplicity of attacks
was obstruction (9 out of 11 patients with obstruction having had
multiple attacks) Melena or 1 brisk hemorrhage occurred n 18 of
the total group (6 per cent) and of the e 18 ctses 9 had simple
dwverticulosis with no esidence of diverticubiis Of the total group
15 patients (5 per cent) had large howel obstruchion (2 with
associated small bowel myolvement) but only 11 of this group with
obstruction had a clnical preture of divertrculitis Of the total
group 15 (5 per cent} had perforation with or without fistula
formation 10 of this group pre ented this complicatton duning n
acute attack of diverticulitis while in the other 5 cases perforations
were slowly developing with mass or fi tulx formation In 15 (5 per
cent) of the 291 patients with diverticulosts earcinema appeared
during the follow up periad 8 (3 6 per cent) of the e in the group
of 221 patients who had had ne 1ttacks of diverticulitis In the 73
patients who had had diverticulitis careinom appered in 7 (96
per cent) but 2 of these 7 patients had carcinoma in an ren of the
colon where no drerticula were pre ent i 2 others had car
cmnomatous polyps of the sigmoid In only 3 patients {1 per cent)
carcinoma appeared in the area of the colon where previon duner
ticulitis had occurred

Horner wrote on 503 patients whom he followed 151 from six
to 10 years and none less than one year i an attempt to elucidate
facts on the natural ln tory of the disen e He heliesed that aging
definitely plays a role m development but that previous bowel halnt
had no etiologic role However 83 per cent had an irmtable colon
prior to the development of the dnerticula Approximately two
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third showed no progression 1n the number of diverticula and 95
per cent had sigmordal mvolvement The longer the follow up the
better chance there was for the complication of diverticulitis to
become mamfe t He beheved that diverticulosis 15 a benign cond:
tion responding well to medical management Only 2 of the 85
patients with diverticuliis required surgical intervention and m
tere tingly the complication of obstruction did not develop in any
patient 1 this group

Schapira et al *® recommended conservative and nonoperative
treatment for divertrculii of the cecum and nght colon In their
experience a econd attack was quite rare They believed diverticula
of the cecum and night colon are the same type as tho e 1n the left
colon but usually they are fewer and more difficult to demonstrate
espeaially during the acute pha e

Degenshen % however belteved that the diverticula of the nght
colon are pathologically distinct from those of the left i that they
are true diverticula contaiming all coat The climcal diagno 15 of
diverticuhitss 15 hased on pun mm the nght lower quadrant with a
ma s and absence of nawsea and vomiting He recommended for
treatment the more radical approach of primary right hem:
colectomy

Welch ™ noted the pattern of attacks of diverticulitis to be <o
vanahle that 1t was mmpossible to be dogmati. with regard to n
dications for surgery In the individual patients these considerations
were 1mportant (1) other more malign symptoms pre ent such as
rectal bleeding or dysunia (2) roentgenographic studies showing
serious deformity of the mvolved segment of the colon indicatmg
that fibrosis and severe tructural change will lead to obstruction
at a later date (3) the attacks bemg persistent despite compliance
with good medical adsice and trouble<ome enough to require relief
{1 those patrents younger than 50 years repre entative of a group
who will have the di ea ¢ longer and who appear clincally to have
a disproportionate number of ertous complications and (5) the
patient representing a good operative risk with 2 hmited segment
of colon iy olsed with diverticulity

He believed that the changing trend 1n the urgical treatment
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of drverticulitzs reveal a steady shuft to the more radical and curative
operations The 27 per cent mortality in 218 sigmoid re<ections
at the Massachusetts General Hospital from 1912 to 1957 1s 1m
pressie and themr end results have been excellent The place of
one stige segmental resection as a mode of relief from diverticulitys
of the colon 1s recommended in the carefully selected patient

Jensen *! stated that diverticula are the principal source of massie
hemorrhage from the colon The anatomic bsts for such hemor
rhage 15 that the duiverticula occur near the mesentenic border at
the pomnt at which the nutrient yessels penetrate the bowel There 1
also an unusual vascularity 1n the walls of the diverticulz Some
degree of erosion or inflammation must be pre ent although no
symptoms of such need be pre ent Usually arterioscleross and
hyperlenawn are accompaniments Conservatne trertment 1> recom
mended but 1f surgery 15 mandatory segmental resection of the most
nvolved area 1s the procedure of choice

Scarborough ® accumulated 89 patients with proven diagno es
of premalignant or malignant lestons who were oheerved for more
than one year with a drigno 1s of diverticulosts or dnverticulitts as
4n accepted cause for their bleeding Ile adviced exploratory opert
tion and coloscopy when bleeding persists hove the rectum and
repeated roentgenograms show only diverticulosss

Colcock ** noted from lis analysts of 131 patients operated on
during the past 10 years at the Lahey Clintc that 1 younger p1
tients (less than 50 year of age) with recurrent attacks of divertic
ulitis  complications necessitating surgical mtervention were more
likely ta develop Often some degree of complication was present
when the patient arnived at surgery such 1s a partial obstruction
and small ab ces es between the colon tnd bltdder or lateral ab
dommal wall He found in this senses that hieeding alwys responded
to conseriatine management The mortahty rate in thrs group was
15 per cent Of the e pattents 69 were subjected to 2 one stage
resection with 2 primary ana lomo 15 with no mortality e ad
vocated earlier operation 1 tho e patients with relatnely un
comphicated dnerticulit  thereby lowening the mortlity and  hort
ening the o pital stay
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1959

Schlicke nd Logan® beheved that surgery for diverticubitis s
rare outside the sigmord colon In their series approumately 10
per cent of the patients were not considered preoperatively to have
dnerticuliis The reasons for a faulty diagnosis were as follow
(1} Diverticulitis frequently presents the chmical picture of gyneco
logic di ease or carcinoma of the ntestme  (2) when complicated
by perforition diverticulins may mmmc diseases causing general
perttomtis such as appencheits (3) there may be an absence of
iy accompanying change 1 bowel habit (4) leukocytosis and
fever may be ab ent (5) the presence of gross bleeding suggests
di eaces other than diverticubty and (6) there 15 a discrepancy
between the climical picture of diverticuliis and the radiologic
1nterpretation of diverticulosts without diverticulitis

The indieations for surgery 1n order of frequency ave (1) in
tractabibity of symptoms (2) presence of palpable mass (3) n
ability of the radiologust to exclude carcinoma (1) bleeding and
(5) external fistula They advocated one stage resection and anas
tomosis before sertous complicitions develop necessitating multiple
stage procedures

Earley * reviewed the hterature and found reports of 24 patients
who were operated on to control hemorrhage from dwerticular
diser e Mo t of the pallenh were older than 60 years and most pa
tients had op p b Adding 7 patents
of hus own for a total of 31 patients brought the mortahty to 29
per cent

He advised conservative mnagement first which 1s often ade
quate and then ruled out other causes for bleeding Lven then the
bleeding mav not be attributed to the diverticula If dnerticula are
believed to be the source he then felt that one 15 compelled to resect
all of the colon contaming diverticula If the patient 1s too 1ll to
tolerate resection or colectomy provimal 1leo tomy or colo tomy
may be helpful

Ingls and Hamp on * favored the embryologic ongin of the
duwverticulum m the cecum and a cending colon They believed 1t
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15 not alwnys possible to distinguish diverticuhitis 1 this loeation
from acute appendiciis on a chnical basis but the suggestine tnad
described by Byrne Kallan and Bascett '-—(1) i tory of previou
appendectomy (2} pre ence of a fecalith 1n the region of the cecum
on xriy study 1nd (3) symptoms of inflammatory disease n the
right lower 1bdomnal quadrant—is helpinl At surgery 70 per cent
of the diagnoses 1re correct and the remainder usually masquerade
as carcinoma Colotomy or cecotomy often provides the diagnoss
m the questionable cases They thought that major colomc resec
tion can usually be avorded 1f diverticulitis 15 considered The treat
ment of choice 1n this situation 15 local excision or simple inyersion
of the diverticulum
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PATHOGENESIS

The first ob ervations by Friend mn 1730 by Baille m 1794 and
Iater by Crmverllier Konjetzny and Klebs establi hed the entity of
the lesion the diverticulum The ubject then remained unnoticed
the literature at least until Gra er 1 1896 became 1ntere ted 1n the
pathogenesis having made the observation that the Jesion was
always found near the entrance of a blood vessel 1nto the wall of the
ntestine and stating his behef that the hermation was associated
with obstruction to the blood flow as in valiular heast diea e
About the same time Hanau * did some exyperimental work on
human intestine at autopsy by filhing the 1nte tine with water and
ob erving that rupture took place into the me entery In 1904 Beer
questioned the theory that the weak spot through which hermation
occurred was always on the me entenic «ide 1n fact he tated
defintely that hermation occurred hecau e of a muscular deficiency
on the nonmesenteric a» well as the mesenteric 1de and it was
his belief that old age and constipation were the causes of hemlahon
—old age by d and by 1 1 pres
sure In 1907 Mayo Wilson and Glmn added obesity to old age
and constipation on the list of cau es and left chronic passtve con
gestion as a possibility In 1911 Wil on atinibuted the lesion to con
genttal weaknes of the eircumferential mu culans and to pressure
from chronic constipation In 1954 Barborka and Texter stated their
belief that nerther obe 1ty nor constipation plays a sigmificant role
1n pathogenesis and again mentioned the fact that diverticula form
where the mtestinal wall 15 weakened by entry of blood ves els and
that since the arteries of the me entery divide nto two branches
and enter the intestine eparately diverticula frequently occur in
paits at the edge of the lateral longitudinal bands However they
stated that while degenerative changes of advancing age predispo e

to hermation the final impetus to diverticular formation 1s sult
narecognized
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1s not always po sible to distingmsh diverticulitis in this location
from acute appendicitis on a climenl basis but the suggestive trad
described by Byrne Kallan and Bassett ''—(1) history of previous
appendectomy (2} pre ence of a fecalith in the region of the cecum
on xray study and (3) symptoms of nflummatory di ex ¢ in the
right lower ahdominal quadrant—is helpful At surgery, 70 per cent
of the ditgno es are correct and the remainder usually mr querade
as carcinoma Colotomy or cecotomy often provides the ditgnos>
in the questionable cases They thought that major colomc resec
trons can usually be avoided 1f diverticulitts 15 considered The treat
ment of choice in this situation 15 local excision or simple imver 10n
of the dnverticulum
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with it dayers caused by traction of tumors or adherent organs nd
the fal e produced by congenstal weakness of the walls and excesanve
sntealuminal pressuce Hartwell and Ceeld however n 1910 found
no uceful purpose 1 the clwsification of true and false or congenital
and acquzed and Wilkinson wm 1933 stated that this classification
had no chmeal value Subsequent authors alco seem wilhng to dis
card this classification

Authors Comments

With most wrtters of today the authors agree that the classifica
tion of true and fal e or congemital and acquired bas only fustoriead

wterest except 1 the case of socalled triumate diverticuhiis of
the ceeum

INCIDENCE AGE AND SEX

In 1930 Rankw 2nd Brown stated that duvertieulosss ocourred in
about 5 per cent of persous having abdominal symptems and prob
ably 1 I per cent of all persons Ochsner and Bargen®? in 1935 re
ported a 7 per cent mtdence 1 2 747 patients examimned radiologs
cally at the Mayo Chime Young and Young i 1931 reporting on
0572 colons studsed by antopsy or with batum x ray examination
gave the figure of 5 2 per cent for the wcidence of diverhiculosis

Authers Comments

B 15 wapossible to estimate the waidence of dnerticelosts wath
any degree of accuracy since usually the diagnowis is made roent
} ly and only a relatnely small group of human bemngs
have & barum enema or upper gastr i sertes
in whach the passage of harism through the whole digestize tract s
recorded by films Autopsy reports may be used as supplemental

sourees but in general are lews dependable than rorntgenograms for
this diagao s

Tt ¥ mteresting to note thit hankin and Brown s estimate of §
per cent merdence of dnerticulo 15 1m patients with abdomanal symp
toms corresponds sppromately wath that of Young wnd Youn, in
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Authors Comments

The authors agree with Barborka and Texter that there 1 as yet
no proof of the exact nature of the final impetus for the formation
of diverticula They also helieve that since divertteulosts 1s m general
1 conditton first discovered m muddle or old age the degeneraine
processes alone or 1n commnation with the cumulatise insult of pre
cedures abusive to the colon or of abnormnl nfluences upon the
colonie musctrlature from psyche or som most peobally play 2 pant
m the formation of these kernated sacs

Spasm the evil phenomenon at the root of m1ny digestve com
plawts 15 undoubtedly present to produce the meretsed intralumnal
pressure so generally agreed upon as a causative or precipitating
factor If this word spasm 1s substitwted for the word constipation
a word meaning many things to many people the wuthors suggest
that the two factors present 1n the formation of a dnerbeulum are
probably degenerative changes with a po sible congemtal hack
pround * producing weakness or 1 gap 1n the mu~culanis together
with an abnormal degree and frequency of spastic contrictions pro
duemng intralummal pressure Carlson nd Hoelzel s imveshgatne
wark on rats was of interest suggesting that fat mfiltration wevkened
the bowel and that a diet which produced increased colonic preysure
through continuous contraction caused diverticuly The fatter ob
<ervation has special interest for the authors

TRUE AND FALSE DIVERTICULA

This distmction based on the finding of all lyers of the mte tinal
wall 1n some cases and only the muce a in others was of nterest
during earlter studies when the designation true was thought to be
sdentical with congenutal and false meant acquired Mayo i 1907
considered acqured dinerticula to be esther true or fal e depending
upon the number of layers of the inte tina) wall 1he true vinety

The theory of a con_cawtal backeround 1s supported & Frequently stated 1n the
\eratuce by the fact that duerticulo 1 does oeea tonally occur in vhe young fn

Leresting alxo 1n thy vegard s Schlotthauer s yeport of 7 ca ¢ i one family of
0 persan and tf e clinieal observation sisde 1y the auth ¢ and others 1 at § mibal

dus rticulo 15 18 frequently seen
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aged 85 have dnertieulo s Thi  tatement conform  vith the
impression of the authors

Al o 3t bas come to be the opaon of mo t ob ersers today that
the «rx wadence 1 about equal and the twthory avree with that
opinton Hence b1 od an estimate only 5 per cent of M indriduats
but 15 to 40 per cent of those over 10 hue dnerticulo 1 while
the really aged the tatestinal musculans apparently becomes weak
enough to allow the development of diverticula w varymg eient
{FICLRFS 1 and 21 1n ahout twe thurds of the populition
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a large uncla sified group When the <pecific age group of mdr
viduals over 40 13 considered the estimated meidence n the litera
ture nses as gh as 15 per cent to 10 per cent (<ee Johnson s Fig
276 m Bockus  Gastroenterology on age distribution  from Millard
and Bockus 1936} and this incidence increases with each decade
Allen ind Behringer (1956 ) <tated that ahout two thirds of persons

ambc

Fir 1 —Develoy ment of diverticula 1n
panent with irntable colon @ 1919 &
19 and ¢ 19,8

Fig 2 (facing page)—De lopme t of
i erticula an patent with 1ntabl
colon g 1932 5 19% ¢ 1910 anld
1913
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Fg 4—Ds erticudt of sgmoid w th an a <oc ated g ant ) ertie fum

chnieally wnteresting but harmle s condition ealled by Cae
dierticuloss

In 1927 Spmiggs and Varxer ™ and m 1921 Barborha and Texier
i the aw-edge

pp of the sigmoid as indicating &
preduerticular state and the fact that diserticuloms 3s often best
visualized 1n the po tevacuation flm

Authars Comments

T2 the wathors exporience eolonie direttionlz we laest v wahrad
10 the po tevacuation barum enema fitm or n a ilm token 2% hours
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DIAGNOSIS
X ray Study
It 15 generally agreed that diverticulosis cannot even be suspected
1 lly until the plication of nfl 1on and 1ts sequelae

occur In 1915 however Case and Carman reported separately the
early xray observation of this condition Following their report
all rediologr ts looked for and found what they considered a

EXTENSIVE GIVERTIC
s
& o med

PSRN

Fio 3—Exten1 e dierticulo ts demon trat d slt r ¢ acuation «f ban m



DIVERTICULOSIS 52

duverticubitis  fating that actually seeing the duerticula 15 possible
more often than 15 usnally belieted In 1951 Smmth added another
diagno tic pomt to Buie s statement with s ob enation that dis
placement of the fecal content of the sac under shght pre sure from
the distal tip of the doscope helps to d and locahize
dnerticulosis

Authors Comments

In the expenience of the authors and their colleagues the open
ngs of the diserticular sacs are very rarely seen by prociosigmond
oscopy Other signs are present when there 15 an inflammation or
other complications These will be discu <ed fater

TREATMENT
Authars Comments

Mo t writers on the subject of duverticular di eave regard treat
ment of the duverticula as entirely unnecessary untid complications
mitsated by mflammation occur They consider all diserticula of
the digestive tract from the esophagus to the anus as mocuous
unless inflammation 15 present

In the authors opiton this 1s usually true of dinerticula of the
upper digestive tract but in the colon where strong sometimes vio
lent mu cular contractions occur 1t 1s wice 1o use prophslactic treat
ment agamnst the oecurrence of duerticulitis The authors theory 15
that inflammation 15 usually mtiated by the blocking of the open
ings mnto the diverticula by extreme and sustamed muscalar spa m
50 common i the isritable colon 1t is therefore theyr bekef that
when symptoms of wrniable celon ave present and dwverticula are
visuahzed anywhere in the colon the patient should be advised
that their presence 15 an sddstional reason for care of the rntable
colon Further diccussion on this pomnt will follow under the ection
on duerticubitis
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after the barium meal (FicUres 3 and 1) The differentiation
between polyps of the sigmoid nd diverticulr 1n that area some
times becomes a problem and here Interal films posteytcuation
films and double contrast films are of help in differentrating diver
ticula from polyps (FIGURE 5) Anr inverted dinerticulum pro
truding mnto the lumen of the intestine may strongly simulate a
polyp

Ti, 5—Diverticulosis of siowoid demon trated after an awr contrast study

The authors urge that mn all reports of harium enema examma
tions the pre ence and location of diverticulh hould be reported
as well as an estimate of their size and number Such reports have
importance not only for evaluation of the patient ¢ pre ent or po>
able future abdominal symptoms but al o 1n aiding <tatistical
re earch studies

Proctoscopy
Buse i 1939 and Jachman and Buie 1 1913 reported diagno tic

1gns by procto copy which arou ed «u prcton of duerticulosis or
g
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tioned the tendency to recurrent attacks and the chronie inflamma
tory changes tn. the whale wte timal wall and its me entery obstruc
tion resulting from the ¢ factors or from adhesions In 1930 Rankin
and Brown considered diverticulttis 1o be the result of smproper
emptyng of the hottle shaped acculations with sub equent mflam
matory reaction necrosis {requent tumefaction and accastonal per
foration They deseribed the local mnflammatory changes w the
mucons membrane of the dnerticutum which nadergoes atrophy

and subeeg round cell mfil of the sut § coat and
lateral ulceration The e changes progress both n the wall of the
bawel and n the me entery prod ap htis and is

The ehanges i the coats of the dncmculum vary from attenuation
of the musculature to sty complete abence

Authors Comments

To the deseriptions of the pathogenesss of dnerticuhtis cited
aboe Dittle new has heen added in the last quanter of a century
The authors would hke however to emphasize agan the role of
spasm 11 the development of inflammation n the duerncula Mor
ton 1n 1916 i bns 196 veported e es divided them inlo two groups
duserticulitis with spa m and dnerticulitis with compheations He
together with W dkinson 1n 1933 and Albnight and Leonard 191

1o thewr d {or i d that pasm plays
0 amp role in the develog of d i and that
measures {o zehere spasm and restore normal motility  the ntes
tine are the beat for } 1 di k The

avthar s theary of the deselopment of dierticuhts 3 that 1t 13 an
advanced <tage m the whole prohlem of pathogenesss of diverticulo
#15 The sacs have alrendy been formed and with normal contrac
tions of the bowel mu culans there 1s an mflow and outflow of fecal
matertal which then passes on with the re t of the bawel contents
¥ honever apasm n that aren 1= excessne there 19 a tight closure
of the diserticular operings and the plenomena of retained fecal
material nflammation necrosts and ulceration may occur More

will he said on thie subject when trestment of diverticubitis 15
drcusced
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PATHOGENESIS

Moymhan 1n 1906 called attention to inflimmatory tumors many
of which were quite po sbly due to the presence of fal e diver
ticula and associated inflammation  He was the first to pomnt out a
diagnostic difficulty which perplexes clinicians of today namely the
mimicry by these tumors of malignant d: ease of the large intestime
Mayo 1n 1907 con 1dered the true variety to be due vsually to trac
tion caused by adherent tumors or organs while the fale were
thought to be due to wmtral I pressure bined with a con
gemtal weakness of the bowel The e inflamed diverticula mught
anse 1 his opimon from any surface and often extended into the
epiploical appendages He con 1dered constipation with hardened
feces impacted in the diverticulum as the cause for beginning rnta
tion and ulceration He thought old age and obesity were factors and
he mentioned chronic passive congestion 1s 1 po sihle factor He
considered the inflammatory process either diverticuliis or pen
duwverticulitis the former causing no great reduction 1n the size of
the bowel lumen but having 1 tendency to 1cute perforation into
the peritoneal cavity Peridiverticulitis on the other hand by pro
ducing chronic inflammation of the subserosa 1round the diverticuta
he considered more prone to cause obstruction and rarely to per
forate because the reparatne process was so predomnant

Telling 1n 1908 con=idered the pathologic factors of diverticulitis
to he muluple and to include the narrow nech of the diserticulum
collection~ of fecal matter within the diverticula con tipation 1n
creased mtraluminal pre sure and obesity Hartwell and Ceail 1n
1910 conwidered the <econdary changes occurring in diverticulitis
to be comparable to tho e 1n the vermiform appendic i append:
citis the inflammatory process cau ing de truction of the coats of
the wall wath perforation leading into a loclized ab ce < generahzed
peritonitis or septicemia They were among the fir t to decribe
fistula formation especially into the urinary bladder They al o men

54
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to find out what happened to the dnerticult sn 291 pitients {mverage
age at ime of dhagnosis 5% yenrs ) over a course of years after they
were diagnosed a< simple divesticula It was revealed that 1 73
patients (25 per cent) dnvertiofitts developed but i 10 of these
{more than 50 per cent} there was no second attack m 2 follow up
peniod varying from one to 27 years 19 of these 73 had follow up
study for 11 to 27 years In 33 of thus 73 (45 per cent) multiple
attacks occurred but of these 33 16 patients {shghtly less than
half) had only two attacks s a follow up of one to X years after
the second attack while 17 patients {shgltly more than half of this
group wath more than one attsck and approvimately 6 per cent of
the total 204 patients§ had more than two attacks of divertieulitss

This group under obsemation was also under manzgement for an

table colon and although the control of mismanigement was not
recorded the sigmficance of these statistics {25 per cent having 1t
Ieast one attark of duertieubtis 1 a follow up of 15 years averaget
1s probably greater than mn any study without follow up Of equal
significance 13 the fact that under these conditions only 6 per cent

of the total group had more than one attack during this follow up
pertod

DIAGNOSIS

The symploms related to drerticult are cansed by spa m and
mfiammatory change which indicate that divertieulitss has oceurred
The seventy of the symptoms depends on the degree of involvement
and the location of the snflammatory process Pain 1s the cardinal
symptom It 13 usually located mn the left lower quadrant of the
sbdomen and reflects molvement of the lower descending or sig
moid colon where the majenty of dnerticula ocenr Depmnding on
the degree of spasm and mflammation or the desclopment of com
pheations the pam may be of a dull aching character or more
severe as occurs with acute appendiaitts Colse or cramplike pawmn
Suggests severe spasm or ome degree of obstruchion Constipation
or tenesmus and diarthea assotiated with anorevia nausea and
vamiting may be expected in servere acute atiacks
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INCIDENCE

Mayo 1n 1917 10 years after hus first paper on ¢ acquired diver
ticulitis  reported 42 cases in which operation had been performed
37 of which involved the igmoid 1 the transverse colon 1 the
ascending colon 1 the hepatic flexure and cecum Later writers
began to estimate the percentage of diverticulitis among all patients
with diserticulosis Rankin and Brown in 1930 stated that of the 5
per cent of patients with abdominal symptoms who had diverticulo
«i1s 17 per cent had dnerticultis In 1934 Young and Young from
a compilition of statistics comprisin, 70 572 colons (xray and
autopsy cases) 1 which 5 per cent had diverticulosis 12 to 15 per
cent of these had diverticulitis In three <eries of their complation
however totaling 3915 cases of diverticulosss the incidence of
diverticulitis was 34 3 per cent Wigh and Swenson in there paper
1n 1951 dealing with the roentgenologic a pects of drerticulitis
and 1ts complications <tated that of the generally accepted 5to
10 per cent ncidence of duverticulosis diverticuhitis developed i
12 10 22 per cent Barborka and Texter (1951) <tated that in their
experience 5 to 10 per cent of 4ll patients hive duverticult and of
this group duerticulitis deselops i 15 to 20 per cent Greene®™ 1n
1957 found 50 7 per cent drverticulitts 1 a review of 353 cases of
diverticulosts The hughest incidence of diverticuliis was reported
by Allen and Behrin,er m 1956 m their paper on this condition 1n
the sery aged They stated that two thirds of perzons aged 5 have
diverticulost and of this group oue third have dnverticulitis In the
group of ca e« of dnerticulosss studied for subsequent developments
by Boles and Jordan duerticulitis developed 1n 73 of 291 patients
(25 per cent) with duserticulosts at <ome time during 2 period of
100 17 years

Authors Comments

3s wsth <ttt tics on all di e1ses there ¢n be conwiderable con
fusion hecau e of the vanety of sources from which information 1+
obtaned In the piper by Boles and Jordan the peaific purpo e was
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regronal slestis ulcerative colitis carcinoma hacillary and amebsc
dysentery and petsic pathologic alterations i the female Boles
and Hodes! m descnbg a group of eases with endometrrosts
mvolving the small and large intestine and rectom recently <howed

how the disease can rmmie dnerticuhtis i its varying forms
Roentgen examsnation of the celon by means of the barum enema
usually indicates the presence of dwerticubitis both by reveahng
certain farely specsfic changes and by ehimunating other conditions
4 i the diff 1o {ricuRes 6 7 and 8y

Fg 7= D1 souttsof sgmad wih part al ob wuction ad 1atrs 1 o symptonn
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Fig 6 —Uncomplicated di erticulits of stemord

On physical exammation the abdomen 1> frequently distended
and tympamtic Definite localized tenderne s 1+ noted over the site
of the flammatory proce « and erther a punful segment of bowel
or an nflammatory mass will usually be palpable On occision the
inflamed egment of bowel 1. more easily defined by pelvic or
rectal examnation Some degree of fever u unlly 1« pre ent

In the differential diagnosi« one mu t consider acute appendicity
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egional dlestis uleeratne cobs earcnomt bicdlary and amehie
heentery and pelic pathologic alterstions w the female Bales
wnd Hodes® 1 descnbing a grovp of caces with endometniosis
mvolsang the small and large ante tme and reclum recently showed
how the disease can mymic dnerticnhiia 1 ity varying forms
Roentgen examinatson of the colon by means of the barium enema
usually snd the y of dn htis both by hng
certamn farrly <pecific changes and by ehminating other condstions
mentioned 1n the differential diagno s {rrcurEs & 7 and 84

70 1t ulssof newosd with partial ob truer on zad sntraciable
Symptons
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Fig 6—Unc mpli ated di e teohts of e, o

b,

f
LA ly di tended

On physical € 1on the
and tymy Definite localized . s 1 noted over the site

of the inflammatory proces and either a painful <egment of howel
or an mflammatory ma ~ will usually be palpable On occasion the
nflamed  egment of bowel 13 more eauly defined by pelvic or
rectal examnation Some degree of fever u ully 1 pre ent

In the differential diagno 1s one mu t constder acute appendicin
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Schatzha * stressed the following roentgenologic findings which he
belteves are of a< 1stance 1n the dingnosis of diverticulitis {1) 2
Tong ~egment of bowel often nvolved (2) mucost remuming ntact
(3) buzarre frnged contour (1) a socrated sprsm  (5) tapered
ends of the involved bowel and (6) accompanying dwverticult 1n
other segments of the bowel In the absence of diverticulitis 21 and

Fir 8—Duverticulitis of sigmord

18 hour examination of the bowel following barium meal will reveal
the presence of duerticula more clearly than will 1 barium enema

Proctoscopy 15 of invaluable 1581 tance in the differentitl dignosss
of diverticuliis Following are five signs previously mentioned and
emphasized by Bue * (1) relative immobility of the bowel n a
segment which normally 1o freely movible (2) angulition of the
fumen of the bowel (3) reduced lumen and mucosl fold (1)
aigmordal «acculations distingus hed from spa tic contracture of
the bowel m thit they do not di apper with inflation and (5)
actual vi uahzation of the duerticulr more frequently een with
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dnerticulosis then with dnerticulitis He cautioned that the rare
evested diverhicafura which ean atrongly re emble a polyp <howld
be wentified If such an errer 15 made wd fulguration 1s attempted
perforation 1s an unfortunate <equela

Authors Comments

I the majority of patients the exact precipatating cause of scute
d litis cannot be d d Speafic mquiry however wilf
frequently reveal that fatigue su tamed nervous ten ion dietary
or alzohelic eveesses and indiseretion or h upper respiratory tnfec
tion hae wsually preceded an attack The frequent wndiseriminate
use of laxatines w preparation for dagno tic tudies or m bowel
prepuration for & proctoscopy or banum enemr s an avoudable
contnbuting factor n comverting a quiescent calon with diverticula
o dnvertieulitis

Mot nfrequently patients with an wmitable colon and divesticu
losts whao are suffering an aggravation of therr symptoms are class
fied as having an attack of diverticulitts wathout any of the accom
panymng features found by physical exarunaton laboratory findings
or roentgenologic study Errors in over diagno 1 or under diagnosts
are made 1 this group and can lead to m monagement and to

f; ‘variatrons 1n stalstical reporting

In radiograplue tudy during an acute attack particulidy when a
small egment of bowel or perbaps only a simgle diverticutum 18
wyvelved in the nflammatory process diverheula may not be v1u
ahzed and pasm may be the only finding

We have seldom recened sigmificant s 15tance from exammation
~~grossly or micra copreally~—of the actual rectal discharge or stoal
When blood or pus 1 seea our search 1s intensified to rule out
caremoma

Attemapts to demonsitate tumor cells by means of eytologre exun
mations of the speeimens from the bowel with the technes now
recommended in acutely ilf patients have been found 16 be negther
practical nor dependable
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COMPLICATIONS
Carcinoma and Diverhiculihs

The first complicating aspect of diverticulitis mentioned 1n the
literature 15 one which for the chinician of today 15 still a perplexng
problem It was mentioned by Moymhan 1 1906 in the 6 ca es
which he reported as having inflammatory tumors of the large intes
tine presenting all the clinical appearances of cancer which proved
on pathologic exammation to have been wrongly diagno ed Gra er
abso deseribed this problem in 1899 In 1910 1t was suggested by
Hartwell and Ceal that a carcinoma superimnosed upon diserticu
hitis might develop and m 1911 Wil on propo ed that low grade
proliferatnie changes took place 1n the tips of the dnerticula to
form segregated epithelium parallel mn all respects with cell changes
which occur 1 masses of epithelium <egregated about the base of
a gastric ulcer From this development the entire diverticulum be
came molsed the walls infiltrated with a i tologic preture which
mut be diagnosed as carcinoma A year later (1912) McGrath
stated that cancer was associated with divertrculitis 1n 25 per cent
of hus <eries of cases Case 1n 1915 mentioned the difficulty 1n differ
entiating diverticulits from carcinoma In 1917 Mayo stated that
carcinoma coexisted 1n 13 (31 per cent) of 12 patients with diver
ticuliis upon whom he had operated He considered tlns more
than mere comncidence nd was of the opinton that chronic irntation
and 1nflammation led eventually to a cancerous change In 1924
however Judd and Pollock wiile tating that the relation Inp of
carcinoma to dierticulitic was not determined noted that Mayo s
evidence taken from a study of 137 c1 es suggested that there was
no relation<hip hetween the two conditions The e authors were the
first to sugge t that the relation hup hetween duerticulitis and
carcinoma was comcidental In 1930 Rankin and Brown 1n a revien
of 227 ca es had only 4 cases n which malignant di ea ¢ was asco
crated with diverticuliti and in 679 ca e~ of carcinoma of the colon
only 4 ca es of drverticulo 15 were present W iikinson 1n 1933 men

tioned the difficulty of differentiating the two conditions both ehm
cally and roentgenologreally Morton 1n 1916 an s enes of 196
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cases stated that 17 patients had carcimoma associated with diver
ticuloss but called attention to the 1mportant fact that 1n enly 4 of
these patients the carcinoma was 1 the area of the colon involved
by diverticuliis In 1931 Wigh and Swenson n their paper on
radiologie asperts of drverticular disea e stated that evidence of
spasm and edema was rarer n carcinoma than in dwverticulitis In
1952 Rowe and Kollmar m d dnverticulitts complicated by
carcinoma stated that obstruction and anema are more suggestive
of carcinoma whereas evidence of mfammation a palpable mass
and fistula formation are more frequent with dwerticuliis They
quoted statistics from <everal hospitals showing that 1 700 patients
with caremoma of the colon only 7 had coevisting diverticulitis and
carcinoma and of the e only 3 patients (043 per cent) had diver
ticulitis and carcinoma m the same egment Starkloff and Bind
beutal mentioned 1n 1953 that the symptoms and 1gns of carcinoma
and drwverticulins mimicked each other and al o coexisted with symp

toms suggesting only one entity In their review of 259 patients
with carcinoma of the bowel and 30 patients with dwverticulitis 25
had coexisting carcinoma and diverticulosis 6 had coexnsting car
cmnoma and diverticuliis but agamn the pont was made that only
4 of these had carcinoma and diverticuhtts of the same segment

the rectosigmoid an incidence of 15 per cent suggesting that the
relationship was comncidental Twenty five patients had carcinomi
and dwverticulosts of the same segment the rectosigmord They
beheved bleeding and cachexia should arou e su pieion of car

cinoma and 1n their series bleeding was present m 62 per cent of
carcinoma wnd 19 per cent of dwerticuliis The best differential
xray 1gn for careinoma was 1n their opinion a normal appearance
of the colon above and below the mahgnant growth but this sign
alsa had prtfalle They emphasized the need for 2 more aggressne
surgical approach to the treatment of all patient 1 whom cancer
1s strongly suspected In 1954 Hoar and Bernhard stated that 1n
385 cases diagnosed as diverticuliis or diverticulosts only 14 pa

tients (36 per cent) had carcinoma present m an area where
diverticula were present and of 466 cases of carcinoma of the colon
and rectum 38 (8 per cent) had a concomitant dragnosis of diver
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ticulosis which they <tated was the expected figure mn the middle
aged or older population 15 1 whole In 1951 Barborka and Texter
stated that coevistence of circinoma of the colon and divernculitt
w1y relatively rare that cachexia and rectal bleeding were more
common 1n carcinom1 while recurrent attacks of pan 1n the left
lower quadrant fever constipation and urinary symptoms were
more common 1n divertieuhitis han om mm 1951 found that
operating on 53 patients with diverticulitis carcinoma was coexi tent
m 7 In 1956 Mayo and Delaney reviewed 50 patients (35 males
and 15 females) from the ages of 11 to 82 who had dinverticulitis
and carcinoma of the colon simultaneously and who had had sur
greal treatment In 38 cases (76 per cent) the preoperatie digno 1s
or impression had been correctly surmsed

Boles and Jordan wn 1958 found 15 patients {5 per cent) of the
291 pattents with diverticulo 1s who had eancer of the colon Of the
221 patients with no progression to dinerticulitis cancer developed
1 8 (3 6 per cent) Of the 73 patients m whom diverticulitis devel
oped dunng their observation period cancer developed n 7 (96
per cent) Ths apparently sigmficant relationship however wa
mvalidated by the fact that in 2 of tho e 7 patients cancer developed
1 an area umniolved by diverticuliti~ and 1n 2 others the carcinoms
were i polyps which were detected 1n a pertod when there w1s no
actne dinerticulibs This leaves only 3 ca es or t per cent of the
patients with duerticulits i whom there could pos ibly be a

presumptiie relationship

Authors Cemments

From the year 1051 on emphasis was placed by everal wnters
on the necessity for surgery all e1 es in wluch carcinoma could
not be ruled out but the 1mpre 10n per<t ts that thiz 13 not always

feasible A per 1tent ma2 s or an Xray deformity 1s usually the

equn ocal pomnt
There 15> To que tron but that a m s or x ray deforrmty of any

nt of the colon mu t Le viewed with grase su picion of cancer
blem of early differential diagno 1+ of carcinoma from
2 e 15 more difficult becau ¢ diverticulitis occurs

<Bgl'ﬂ€
and the pro
dnerticular di e
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mo t often in that period of hfe when carcmoma 1s hikew: e most
frequently found When the lesion 15 1n the left lower quadrant
where hoth carcioma and diverticulitis are so often found the
differential diagnosis 1s especially difficult because of the immo
bility of the mass and 1ts maccessibility to sigmordo copic
examination

In these days when surgery 1s relatively safe 1t 1s imprudent to
wait for cachevia to arouse D d mu t theref

be placed to some degree upon the hls!ory to a large degree upon
x ray findings and to a very minor degree upon statistics mdcating
the coexistence of dwverticulitis and carctnoma and the possibnlity
of considering dwerticubtt as a precursor of carcinoma As has
been <o often a1d in the literature a history of recurrent attacks of
pam m the left lower quadrant usually with fever and leukocyto 15
and the findings of x ray evidence of diverticula are the diagnostic
criterta for diverticulitis When the lumen of the howel 1s narrowed
as shown by x ray findings and there 1s chimeal evidence of obstruc

tion and af a mass 1s palpible carcinoma 1s suspected and cannot be
defimtely ruled out without surgical resection and histologic exam

wation There are however factors which ifluence one s judgment
m one direction or another Statistical evidence has seemed to
disprove Wilsons theory that the epithehal prohferative changes
of diverticulitis lead to carcinoma It must therefore be a question
of deciding whether or not the lesion 1n question 15 carcinoma co

existent with diverticuhtis or simple diverticulits  The precachectic
evidence susprelous for carcinoma has been thought by many writers
to be both bleedng and x ray signs hut n the opmion of the au

thors x ray findings alone are the only suggestive evidence The
compheation of bleeding wilt be discu ed separately but ats occur

rence 1n dverticulosts and diverticulitis 1s a definite entity and 1s
not necessanlly a reason for suspecting caremoma The x ray evt

dence consists of the following factors—an area of narrowed lumen
with obliterated mucosal pattern and shelflike superior and infersor
borders eparating normal bowel from the mvolved area (Ficure
9) Ths 15 1n contrast to a more gradual change from normal bowel
to the inflamed segment of diverticulitis in which perhaps edematous
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but otherwise narmal mucosa cn be visuilized It must always he
recogmzed however, that the «igns of cancer can he ob cured by
the deformittes produced hy the presence of multiple dnerticula
and of diverticulitis With persistent or incteasing stenosts umaflu
enced by a short period of conservative management the diagnosis
must usually be determined by resection and then the only problem
for the surgeon 15 the decision as to the extent of the resection

Fig 9-— Carcinoma of sigmoid with a sociate] diverticula

Without obvious signs of carcinoma  this deca 10n must be made on
Iiopsy and frozen section examination and an appropriate operation

performed
Bleeding

In the eather days of tudies of diverticular disense there was
conaderable reluctance to the acceptance of bleeding as a symptom
of diverticulosis or dnerticulitis without an a sociated pelyp or
However Rankin and Brown n 1930 «tated

alignant condition
the f uncomplicated diverticu

that when Needing occur 4 a symplom o
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liss or diverticulosts an associated malignant condition 15 always
suspected but frequently not found

Yor some years now the concept has been well estabhehed that
1 hage may be an outstandhng and often perplexing symptom
of both diverticulosis and diwverticubiie While this 1s true anal
Dbleeding without hemateme 1s stll remains a problem worthy of
speaial consideration

The {requent ddﬁculty 1n 1dentifying the source of such bleeding
15 emph the | and the exh prevails
that before aseummg that such bleeding has 1ts source 1n a diver
ticulum  all other areas in the gastmm\eslmn\ tract be carefully
examuined by procto 1gmord; study
of clotting mechamsms and liver funclmn &ludles Almo t all writers
on this subject have urged that careful search must be made for
hemorrhoids ulcerative colitis polvps and carcinoma

The inerdence of bleeding 1 diverticular disease bas been van
ously e imated s from 5 to 8 per cent n diverticnlosis and from 15
to 25 per cent in diverticulibs Smathwich ®® 10 1942 reported bleed
g in 15 7 per cent of 568 cases of diverticulitis from the Massa
chusetts General Hospital and the Diterature  Young and Young
1941 estimated that bleeding usually minor had been thought to
oceur in b to 17 per cent of diverticuliis and was more often found
in the chrome than 1n the acute phase of this diseae

Judd and Mears 11 1925 found an mcidence of hemorrhage of
85 per cent 1 a senes of 68 cases of dnverticuliti - Bell ** an 1953
reported that m 68 pavents with diserticuloss or diverticulitis
which required operation 50 per eent had blood 1n the stools but
of these 69 patsents 28 per cent had carcinoma and 10 per cent
calonsc polyps Kmight mn 1957 reported 124 per cent of gross
bleeding 1 185 pauents with diverticulosis or diverticuliis and
considered 1t to he more frequently found 1n diverticulosis than 1n
diverticuliis Boles and Jordan in 1958 found 1n their follow up
study of 291 cases that duning the vears of observation {average 15
years) under more or less trict treatment 16 panents (54 per
centi had bleeding and of the<e 16 patients 7 had diverticuhu
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but otherwice normal mucos ctn be vistalized It mu t always be
recognzed however that the signs of cancer can be obscured by
the deformities produced by the pre ence of multiple duerticula
md of dinernculitis With pers: tent or increasing stenosts unmflu
enced by 1 short pertod of conservative management the diagnosis
mu t usually be determined by re-ection and then the only problem
for the surgeon 1s the decision as to the extent of the re ection

Fig 9—Coromoma of st moud with a ociated divert vla

Without obvious signs of caremoma  thrs decision must be made on
biopsy and frozen ection examination and an appropriate operation

performed
Bleeding

In the eather days of studies of dnertlc:x]larjdneaae there was
con 1derable el to the P of ay a symptom
$ dnerticulosts of diverticulitis without an wwsocrated polyp or
. Lignant condition However Rankm and Brown i 1930 stated
mal

that when bleeding occurs as 3 <ymptom of uncomphcated diverticu
1
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N 1 1
hitis or dw an ted

<uspected but frequently not found
For some years now the concept has been well established that
h hage may be an outstanding and often perplexing symptom
of both diverticulosis and dnericubis Whle this 15 tue  anal
bleeding without hematemesis still remains a problem worthy of
special consideration
The frequent difficulty in 1dentifying the source of such bleeding
} d throughout the I and the exhortation prevails
that before assuming that such bleeding has 1ts source 1n a diver
ticulum  all other areas m lhe gastrointe tinal tract be carefully
examined by p g diol e study
of clotting mechamisms and liver iunchon tudies Almo t all writers
on this subject have urged that careful search must be made for
hemorrhoids ulcerative colitis polyps and carcmoma
The incidence of bleeding 1n diverticular di ease has been van
ously estimated as from 5 to 8 per cent m diverticulosts and from 15
to 25 per cent 1n diverticulitis Smithwick *® 1n 1942 reported bleed
g 1n 157 per cent of 568 cases of diverticulitis from the Massa
chu etts General Hospital and the literature Young and Young m
1944 estimated that bleeding usually minor had been thought to
occur 1n 5 to 17 per cent of diverticuliis and was more often found
i the chromc than 1n the acute phace of this disea e
Judd and Mears 1n 1955 found an ncidence of hemorrhage of
£5 per cent 1n a eries of 68 cases of dnerticuliis Bell ™ m 1953
teposted that m 63 pabents with diverieulosss or diverhieuhis
which required operation 30 per cent had blood 1n the stools but
of the e 68 patients 2§ per cent had carcinoma and 10 per cent
colonic polyps Kmight 1 1957 reported 124 per cent of gross
bleeding 1n 185 patients with dnerticulosss or diverticulitis and
dered 1t to be more f ly found in div losis than 1n
dnverticulitia Boles and Jordan in 1958 found n therr follow up
study of 2941 cases that during the years of observation (average 15
years) under more or less strict treatment 16 patients (54 per
cent} had bleeding and of these 16 patients 7 had dnerticulits

conditton 15 always

15
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and 9 dnerticulo 15 <howing a <hight preponderance of this symp-
tom 1 diverhiculosts without other comphication

But the strong <uspicion of cancer when bleeding 15 present ha
persisted as 15 evidenced by the paper of Gilchrist and Economou
i 1955 who advocated operation for diverticulitis when bleeding
occurs because 1t mu t then be 1< umed that polyps or carcinoma
are al o present In 1956 Waugh and Walt while clamming that
m about four fifths of patients with diverticulits surgery could be
avorded if medical manigement were employed stated that other
w1 e unexplained melena with x ray evidence of diverticulitis 1s one
of the indications for surgery Repeated bleeding had al o been
mentioned by Swinten 1n 1951 as an indication for <urgical anter
vention In fact this type of contmued even if internuttent blood
loss when otherwi e unexpluned and 1f per istent under medical
management has become an accepted mndication for re-ection of
the area where diverticula are visuahzed even though »
not <eriously suspected When no doubt of cancer exs ts 1n the diag
nosts Mobley Dockerty and Waugh™ i 1957 reporting on 31
patients who had had <urgical treatment for drerticulitss as ociated
with bleeding stated that conservatine treatment was po 1ble m
many nstances

Reith and Rim in 1957 mentioned the reluctance of clinicians
and pathologists to accept dnerticula 75 2 ource of hemorrhage
becau e 1 bleeding point m1y be difficult to find at autopsy
Plexffer®® 1n 1911 1n a di cu sion of a paper by Stone 1°* on melena
of unknown origin explamed the ab ence of external evidence of
the site of bleeding from a diverticulum on the basis of the con
tiguous location of the diverticulum to the artery which feeds the
epiplaic appendage

While bleeding from dierticular di ex e 15 generally reported
as mnor bleeding u ually ntermttently observed the occurrence
of ma e hemorrhage from dnerticular di ea e his also been
xeporled 1n recent years Hickey in 1951 reported a ca e of ma ne
exsangmaabing bleeding 1n a 65 year old man m whom surgery
revealed a perl’oranon of an area of sigmoid diverticulitis which had
d the left mfenior epigastnic artery with a fistulous tract

mvolie
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carrying the blood mnto the colon Al o 1n 1951 Hoar 1nd Bernhard
reported 4 ca es of massive hemorrhage 1n patients with diverticular
disea e In certam of such ea es 1t may become neceseary to explore
urgically even without completed investigiion of the source of
blerding The surgeon may then be confronted with a colon filled
with blood and with numerous chverticula cattered throughout the
extent of the bowel Whyle <ome of this blood may be the result of
backflow from 1 di tal are1 1t cannot he assumed that the source of
bleedmg 1s 3n the <igmoid especiallv nce ca es of massive hemor
thage from diverticula 1n other areas have also been reported A
case of multiple diverticula of the cecum and colon with clotted
blood 1n numerous diverticula at emergency operation was reported
by Cate ® 1n 1953 Hoar and Bernhard reported 2 patients with
duerticulitis who presented the problem of uncontrolled rectal
hemorrhage requining exploration as a hfesaving measure and 4
other patients with divertienlar di ease with massive hemorhage
3 of whom died hmght 1 1957 reported massive bleeding from
extensive duverticulosis and 1n 1 case the ource of bleeding from
the mouth of a diverticulum was seen on procto copic examination
Mobley Dockerty and Waugh reported a patient with diverteulitis
n whom death from myocardal infarction followed two weeks after
massive rectal bleeding

Authors Comments

The reluctance of earher writers to accept bleeding as » symptom
of uncomplicated diverticulost or diverticuliis has been changed
by experience to a recogmition that thn, symptom may occur with
both the e conditions Bleeding 1s usually of minor degree and mter
mittent but massie hemorrhage his al o heen reported often
enough to establi h 1 as a po sible occurrence m this disease
Minor hemorrhage 1s usually described by the patient as bright
blood on the surface of the toal and mucus may or may not be
seen myxed with the blood From the fir t reporting of bleeding as 1
symptom of diverticular di e1se up 1o the pre ent grewt emphasis
hias been placed 1n the literature on the need for careful exanunation
of the anal canal rectum and sigmoid for the pre ence of hemor
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and 9 diverticulosts <howing 2 shight preponderance of this symp
tom 1n dwverticalosss without other comphcation

But the ~trong suspicion of cancer when bleeding 1+ present has
persisted, s 1s evidenced by the paper of Gilchrist and Economon
1 1955 who advocated operition for diverticulitis when bleeding
occurs because 1t must then be assumed that polyps or carcinoma
are al o present In 1956 Waugh and Walt while clarming that
mn about four fifths of patients with diverticulitis <urgery could be
avoided 1f medical management were employed stated that other
wise unexplained melena with < ray evidence of diverticuliis 15 one
of the indications for surgery Repeated bleeding had also been
mentioned by Swinton 1n 1951 as an indication for surgical mter
vention In fact this type of continued even if mternuttent blood
loss when otherwise unexplained and if perswstent under medical
management has become an accepted indication for resection of
the area where diverhicula are visualized even though carcmoma 15
not seriously suspected When no doubt of cancer exists in the diag
nosis Mobley Dockerty and Waugh™ 1n 1957 reporting on 31
patients who had had surgical trertment for drverticulitis as<ociated
with bleeding otated that conservative treatment was possible 1
many 1nstances

Keith and Rim 1 1957 mentioned the reluctance of chnicians
and pathologists to accept diverticula as 1 source of hemorrhage
bectuse a bleeding pomt may be difficult to find at autopsy
Plexffer ® 1n 1944 1 a discu s1on of a paper by Stone 1! on melena
of unknown ongin explaned the ab ence of external evidence of
the site of bleeding from 1 dnerticulum on the basis of the con
tiguous location of the duwertieulum to the artery which feeds the
epiploic appendage

While bleeding from diverticular di ease 15 generally reported
as mnor bleeding usually mtermittently ohwerved the occurrence
of ma sive hemorrhage from dwverticular di ease has al o been
reported 1n recent years Hickey 1n 1954 reported 1 case of massive
exsanguinating bleeding 1n a 65 year old man in whom surgery
revealed a perforation of an area of sigmoid diverticulitts which had

malved the left mfenior epigastuic artery with a fistulous tract
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toma Patter on® ®* noted mtu <tudy of 331 3 es of Mverticulms
that infection of the pehic colon 1s well tolerated and many of the
patients consulted their physicians only after the fulminant gns
of generalized perttonitis appeared

The first report of a perforated diverticulum with diffu ¢ pen
tomis was made from an avtejsy desenbed by Fiedler* i
1868 1In recent years there have been ire quent reports of unusual
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Fig 10Dt erticulits of s1gmo 8 w th Joval zed perforation.

cases often 1n sigmord diverheubtis but orcasionally m dnerticalitis
of other areas of the colon for example i the report of cecal
dnerticulitss by Case and Shea 1n 1953

Morton 1 3916 reported 39 perforations wmn 111 cases of diver
@ ubtiy 3 of which were {free into the perttoneal cavity the
ather 36 formmng a localized absress Of the e panent 10 died
whie 1n the hospital F3 tula developed mn 22 cases and more than
one region was mvolied in 11 cases —11to the kun 8 to the bladder
2 to the urethra 2 to the small wnte tine 1 to the cecum 2 to the
rectum § to the vagina 1 10 the retroperitoneal issve 1 formng
an wchiorectal sinus and 1 nto the me ocolon Rraemer and Siegel 7
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thoids polyps or carcinoma Physicians today are heenly aware of
ths need for thorough inve tigrtion The detection of sigmosd polyps
mn the presence of dierticulosis 1« often difficult even with ar
contrist enemas Interal projections are helpful n differentiating
polyps from dnerticula although rarely a diverticulum inverted into
the lumen of the bowel may be mistaken for a polyp

Carcinoma must always be suspected when rectal bleeding occur
but 1n the absence of =igmotdo copic and xr1y findings positne
for cancer polyps or other inte-tinal lesions duerticula 1f pre ent
may properly be <u pected The most recent trend of thought and
one which conforms al o with the authors experience 1+ that bleed
ing usually mmimal but occasionally massve may occur from
dnerticula without the of 1nfl. and inft which
produces dinerticulitis Perhaps the mo t innocent type of hleedng
1s the mntermittent type while that due to circinoma or polyp 15
uvsually persistent in spite of treatment Apparently the mtermuttent
bleeding cau ed by drerticula has 1ts source 1 an eroston within
the diverticulum which may heal with conservative treatment

Bleeding which 1s persistent 1n spite of treatment 15 one of the
indicatrons for surgical treatment first because of the effect of blood
loss and second because under the<e conditions an ulceratie car
cinoma cannot be satisfactonily ruled out 1n spite of negative exam
mations The importance of repeated examinations 1s a> great i
this disea e as 1n <uspected cancer el ewhere in the dige tive tract

Perforation and Fistula

Perforation and fistula formation are the two most hazardous
complications of diverticuliis Penidwerticulitis with or without
abscess formation or generalized peritonitis s usually present when
perforation occurs (FIGURFS 10 and 11) Abscesses may be <mall
and entirely pendnerticular or larger and encapsulated 1n the
me entery

Perdnertrculizs usually can es stenosis bf the howe) lumen and
i such ca es differentiation from carcmoma may be impossible
even at operation Perforation may be acute and symptomatically
of sudden onset or deselop <lowly with gradually progressne symp-
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urinary symptoms ndicating the presence of the severe comphea
tion of colove 1cal fistula

The eolovesical fi tula 1s of course relatinely common because of
the anatommcal proximity of bladder and sigmoid (FIGure 12) It
may be diagno ed either by the banum enema exammation or by
cystoscopy In < recent case <een by the authors the diagnosis was
made by the cystoscopic finding of a piece of lettuce in the bladder

Fig 12—D erticubti of memo d with formation of a f tula to bladder

of a woman who complained of bladder symptoms In all cases but
especially in males when urmary symptoms occur with an attack
of dnerticulitis a colovesical fi tula hould be eriou ly considered

Mayo and Blunt ™ in 1950 reported an ncidence of vesico
sigmordal fi tulas 1n 46 (222 per cent) of 202 cases of proved
duerticulitis of the large inte tine The sex mncidence was 39 males
and 7 females the explanation was offered again that the nter
position of the uterus between bladder and stgmoid usually protects
the female from tins complication Urgency and frequency were
noted by them al o as the chief symptom and many of therr c1 es
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n 1918 reported a case of diverticulitis of the ascending colon with
perforation “bscess formation and fistulization mto loops of the
ileum

These problems of perforation and fi tula formation mvehmg
surgery became less common with the advent of the antibiotic era
as was noted by Iriesen and Schmrdt 1n 1955 the chief surgreal
problem now being a stenosing obstruction It 1s still true howerer
that often the symptom of which the patient 1s fir t aware are
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which surgical dramage 15 required In recent years diffuse per1
tonitis rarely occurs from an acute perforation

Urgency and frequency of urination often occur m cases of di
verticulosts and the irritable colon syndrome and the ¢ symptoms
per se do not ndicate an 1mpending or actual vesicocolic i tula
although they are suggestive Fecaluna and pneumatunia are
pathognomic

When thrs complication occurs a multiple stage procedure 15
required frequently with a greater mortality and morbidity which
offers a ratronal argument for earlier operation 1n those patients who
have recurrent attacks of divertrculitis at relatively short intervals
In the seres of 69 patients of Colcock undergomng one stage proce
dures however some patients had a small vesicocolic fi tula and
others had localized perforations with small ahsces es and a primary
anastomosis was carried out with very httle additional nsk

Obstruction

The complication of ohstruction 1 usually the result of previous
attacks of acute or subacute diverticulitis with progressive mvolve
ment of the bowel wall

Mayo et al 1n 1907 believed that pendiverticulitis with mflawma
tion of the submucosa around the dwerticula reduced the lumen
of the bowel with resultant obstruction In 1917 Mayo warned of
the difficulty m distingmshing tho e patients with obstructive d
verticulitis from carcinoma—the former often having a long history
of symptoms of diverticulitis Carcinoma not infrequently became
mamfest with 2 complete obstruction

Morton 1n 1946 dr cussed 34 patients with diverticulitts with
obstruction and related the sigmficance of the history of repeated
infections scarring and thickening of the colon causing partial
obstruction Other possible causes for obstruction were adhesions
about an abscess and the adherence of the small ntestine to an
area of colomic divertrcuhtis

In 1951 Wigh and Swenson e timated that n two thirds of the
pauents with diverticubtis the symptoms were ba ed on some degree
of obstruction They mentioned the practical pomt that with =
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had been treated for urnary infection since there had been few
symptoms suggestive of mtestinal disease Pneumatuna was present
1110 of the 46 patients and 14 complained of suprapubic or permeal
pain Of the 46 patients 21 had passed feces from the urethra and
10 had hematurin The authers ascribed pain to inflammation and
engorgement of the fistulous tract with the solid materal of the
feces Gross h 1a was late in app and thought to be
caused by trauma from fecal matenial and cystiis The procedures
used by these authors were as follows (1) proctoscopy and stg
motdoscopy which showed changes suggestive of a fistula 1n only
3 of 38 patients (2) barium enema examnation which showed the
fistula 1n 9 of the 45 patients thus exammed, and (3) cystoscopy
which revealed evidence of a fistulous opening 1n the bladder m 28
of 33 patients The e authors experience with the use of organic
dyes admimstered orally or rectally or nstilled nto the bladder to
detect a fistulous 10n was often mislead,

Authors Comments
The complication of perforation and fistula 1 our experience 1>
frequently associated with recurrent attacks of diverticulitis and
predisposes to surgical mtervention In the paper by Boles and
Jordan thus comphication occurred 1n 5 per cent of 294 patients
who had follow up studies for an average of 15 years With multiple
attacks of diverticulitis the d of this compl, d
because of a smoldering of the inflammatory process and the pres
ence of small ab with ncorporation of the adj t tissue
The stage 1 thus set for fistula formation into the small mtestine
bladder vagina uterus rectum and penianal region and sk It 1s
sometrmes difficult to determine whether a locahzed perforation with
abscess formation has taken place with the masking of symptoms
by the dampemng effect of the surrounding structures walling off the
perforation and the oftentimes rapsd response to conservative
t and antik U pl d acute diverticulitis can
mm“zﬂ small perforation 1n every respect Although this complica
ion occurs frequently 1t s impossible to know the number of cases
h spontaneous resolution occurs ts agun t the number 1n

m whicl
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Fg 11—Aden carcnoma of ymosd

ob truction to be infrequent m patients who had only one attack
of dwerticuhtis but 1t was the mos<t frequent complication when
raultiple attacks accurred and required surgery mn § of 11 patients
{73 per cent} The rcute form sm our expertence 1 less common
and 1t 15 mare difficult to sdentify the caue preoperatnely
hecause of the mahility to study the patent as carefully roentgens
graphically In the patient who re ponds to cop ervative manage
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barium enema spasm produces a picture of a more sesvere grade of
obstruction than 1s demonstrated when the barium passed distally
Hickey 1n 1951 beheved that obstruction was the most common
complication of dnerticulitis which 15 the experience of most stu
dents of this disease 1n the more current hterature

Authors Comments

With multiple attacks of diverticulitis obstruction 1n some form
becomes the most frequently observed plication and 13 an out
standing ndication for surgical intervention The authors found

1. 13—Dnerticul s of & gmoid wath intractable  ymptom
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The ever present challenge of differentiating the pathologic proc
es from carcinoma 1 most dramatically portrayed here and the
surgeon often cannot make this differentiation with any degree of
cestamty by gross smepection of the wntact bowel {Ficures 13 13
and 15} The bowel wall adjacent tisue and mesentery are in
‘olved wath the chronic inflammatory hyperpls tic proce s which to
the wspecting finger 14 a thickened hard mass with marked nar
rowing of the Jomen

When the specimen 1< mepected soon after removal the normaley
of the mucosa 15 strihang n contra t to the far advanced pathologic
changes of the extralumnar i ue

Whereas a multiple stage proced: with col d
re ection may be sndicated 15 cases of acute ob:!mcnon chrome
obstrtiction can u vally be ged safely with
and primary end to-end anastomosis

1

MEDICAL TREATMENT

In ca es of scute app | h d d ! the
first and paramsount prinesple 1s to put the bowel at rest If possible
the patient hould be hospstalized Bed rest and a low residue warm
bland diet are es ential The apphication of heat to the abdomen
admimstration of hot water by mouth and ants pasmodies {auch
as some form of atrapine) i moderate tolerated doses prosided
the patient does not have glaucoma end muld edaton complete
the mibial phase Paregorsc or deadorized Uineture of oprum may
be required to allesiate troublesome cpasm and diarrhea H the
patient s afebnle and the acute symptoms subade in the first 24
hours antibioticy are seldom mdieated With pers tence of a low
grade fever leukocyton and chmcal endence of continued
actinaty sulf; d ifidine (ammo azo ullapyridine} or neo-
myew 7ather than the hroad spectrum antibwties will be found
helpful As a matter of fact azulfidine often will be useful as a
prophylactic m warding off a threatened acute attack In the presence
of vomitimg p dhim and may be tndicated as well as
the parenteral u ¢ of flusds for 2—1 to 48 hours The majoraty of
patients will respond to thewe measures without sub equent complicr
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ment with or without decompression of the bowel definitive study
can then be carried out for diagnosis Chrome obstruction resulting
from diverticulitis with or without acute symptoms 1s due to the
mflammatory process with edema, induration fibrosis and narrow
ing of the lumen Adhesions may involve the small intestine produc
g elements of both small and large bowel obstruction Angulation
by adh and nfl 10n may be most «igmfi 1 contribut
ing to the ireversibility of the chimeal and pathologic picture

P

Fig 15 —Dverticulius of sigmord with narrowing and partral oh truchion
1B -
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deelog of chromic d
<argical sntervention may be avected

When attacks recur or complicattons <uch as perforation i tola
{formation ob tructien er hemorrhage deselop <urgical mtervention
becomes necessary The trend 15 toward earher urgery but the
decision requires the utmost i chical judgment and often the m
dications ase not clear cat We would include as an mdication for
urgery the miractable form of chinseal disesticulites mamfe ted by
frequent recurrences despite good medical management

Palliative treatment 1 those patients without complicattons how
ever s still <trongly upported by the authors The opinton ex
pres ed that radical treatment 1s more logical m the young than m
the old 1nce one of the enou complications 15 more lkely to
develop during the longer hife of the younger patient1 not supported
by the amthors becau e # does not eon ider the po ibulity that
dunerticala are especually common later 1 hie Furthermore
younger indivdual  diverticula are quite likely to otcur at <ome
future time 1 other areas of the howel in which ca e further
surgical intens ention might be required

Tn our experience the diagno @ of caremoma ss «eldom as confu
g as the | d R after a suntable
period of mten e medical hospital management -tool exammnation
for occult blood and the utshizatian of the patient » chmcal gastso
sotestimal history Jend many helpful hunts A preoperatne diagnosis
of drsertrcubtss with hemorrhage has rarely been ar mdication for
surgery In such ca es dist hing the cond from
becomes more pres g

When surgical mtervention 1 mdicated <egmental resection 15
preferred because of the low mortality rate and the fasorable Jong
range prognosts

or o

Colcack ™ stre ed the fact that wadequate surgery 1s re ponssble
for many of the complications a ociated wath the surgiral treat
ment of dwerticulitis Welch *™ empha ized the need of ducretion
tn the <clectson of patients for the one-stage procedure and as a
salety factor prelmmary to the operation he pomted out the value
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trons or chromeity developing The diet 15 then ncreased permitting
only those foods that are eastly digeshible The following program
of management for an wrntable colon and dwverticulosis 1s then
stituted

The treatment of the 1rritable colon 1s al o ba ed on the principle
of physiologic rest Hypermotility of the <mall intestme and spasm
of the colon respond to the various measures conducrve to rest For
those patients 1n whom the symptoms persist under ambulatory
dretary control or for those who are convale~cing from an attack of
drverticulitis absolute bed rest 1s r ded Heat (hot water
bottle electric pad or flaxseed poultice) 15 apphed to the abdomen
for one hour two or three times daily The diet conssts at first of
the most easily digested bland foeds <erved mn six feedings durng
the day as the patient becomes asymptomatic the vanety 1s 1n
creased to include meat cooked vegetables and fruit and the meal
frequency 1s returned to the conventional pattern with the heavy
meal preferably at noon No 1ce cold food or drink 15 pernutted and
supplementary hot water 1s given between feedings at regular
mtervals Excluded from the diet are pork and pork products veal
and boiled meats also excluded are raw vegetables and fruts Food
from the frying pan or cooked m deep fat and accessory foods
such as nuts candies olives and pickles are forbidden

Lavatives and lubricants are to be avoided at all times The u ¢
of orange or prune juice diluted with equal parts of hot water before
breakfast and for some patients before each meal 1s often an
adequate stimulus for bowel function rectal myection of 3 ounces of
warm mneral o1l at bedime or s an emergency procedure a salme
enema may be permtted

Smoking even when not excessve 15 1 the opinton of the
authors conductve to spa m of the colon Alcohol may be used before
the evenng meal 1n the form of 1 ounce of whiskey diluted with 3
to 4 ounces of water without 1ce Cocktail> and dry wines are often
troublesome Adequate daily rest exerci e and regular vacations
are encouraged to balance the patient s work schedule Jn this way
recurrent attacks of acute dwverticulitis may be prevented and the
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of a protecting colostomy Buie ?® likewise cautioned that i the
more serious and complicated cases 1 prehmnary  colostomy
should be performed

Wheneser possible the operative procedure should be performed
after the acute attack has subsided Thus 15 desirable both from the
standpoint of morbidity and to permit 1 more direct and sumple
surgical approach

In the study of any patient with a history of diverticulitis or
dunng the acute attack a search should be made for coewstent
dicease which may mfluence the prognosts with regard to subse
quent attacks In our experience gallstones and peptic ulcer occur
with sufficient frequency so that they should be considered and 1if
present actively treated When gallstones are present cholecystec
tomy 15 indicated =fter the acute attack of diverticulitis has subsided

Prognosis

The prognosis for patients with uncomplicated diverticulitis on a
bowel management program 1s quite good In the authors experience
with 73 patients who had had diverticuliis= more than one half (40
patients) had only one attack during a follow up period of one to 27
years In 19 of these the follow up pertod was 11 to 27 years As
would be expected multiple attacks of diverticulitis were associated
with more than twice as many complications as were single attacks
21 of the 33 patients who had been having multiple attacks were
free of attacks during a follow up period of three to 10 years which
can be partially attributed to the fact they had adhered to their
program of bowel management

Depending on the type of complication and the surgical procedure
used the prognosis may be extremely variable In well selected pa
pents however who receive adequate surgery the prognosis should
be quite favorable Following operation the patient 1s strongly ad
vised to adhere indefinitely to the modified bowel g t
previously outlined 1n order to remamn m a symptom free state
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