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njIRQDUCTIOM

Only a few investigations have been concerned tfith the ftmgal flora, 
of the htanaan appendix and the role , played by these organisms in acute or 
chronic appendicitis. In a, recent report,,' it was suggested that certain 
yeasts might be associated with chronic appendicitis, iQae present inves
tigation was undertaken to re-examine this problem. Evidence, for the 
pathogenic role of fungi in appendicitis was sought by a comparative 
study of the fungal, flora of normal and diseased appendixes and the dem
onstration of invasion of,the diseased appendiceal tissue by these 
orgmaisms.



.. HISTdRIOiil BAGKGROUIffi / /'.

Raftery-j,, Trafas and. McClure (13) in 1959 suggested that a correla- .
tion existed between the presence in the appendix of the fungus5 Histo- ,
plasma capsnlatum, and acute and etaonic disease pf that organs Using '
special histological stains; for the presence of H, ■ capsnlatnm., they 
studied 2135 fil@ specimens of which 1173 came from eases of acute ap- 
pendicitisj, 768: came from chronic cases/ 164 were normal appendixes<, and , 
30 came from cases of mesenteric MenltiSo The authors reported that 5%
of the specimens from cases of acute and chronic appendicitisfl of the ■
normal appendixes; and 43^ of the mesenteric adenitis specimens Gontained 
Ho capsulatum. Twenty-one current cases of appendicitis and one ease of 
mesenteric adenitis. were also studied histologically using special stains; 
and by culture and animal inoculatione Macerated mucosa and submucosal 
tissues were inoculated intos (1) enriched1 media incubated at 30° and 
37 Co, (2) a modified ,Sabouraudxs medium^ (3) chick embryoss and (4) mice® 
The authors reported that j, in one appendix3 H=, capsulatum was demonstrated 
morphologicallyv, the disease was reproduced in mice3 and a sterile mycelium 
grew on culture at room temperature 0 Histoplasma capsulatum was demon— 
strated morphologically in the current ease of mesenteric adenitis and 
disease was produced id mice injected with either lymphoid tissue or in
fected yolk saCo Mo attempt was made to recover the organisms by culture 

, from the diseased mieeo The authors believed that a lymphoid hyperplasia : 
caused by H* capsulatum was a contributing factor in acute and chronic
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appendicitis <, However̂  their inability to recover the specific agent on 
cultnre might east donbt on the validity of their diagnosis»

Eaftery (14) in 1951 reported his findings in a histological study 
of file specimens of 436 appendixes from childrenj, 16 years of age and 
; underj, that had- been diagnosed either, as chronic appendicitis, or lymphoid 
hyperplasia of. the appendix, or as normal appendixes „ He found that 54 
of these contained Histoplasma capsulatume His criteria for identifica- 

- tion ifas the $,finding of groups of apparently encapsulated spherical 
organisms, varying from 1-6 microns in diameter, showing recognisable 
acid fastness and lying within phagocytic cells". Culture, chick embryo, 
and mouse inoculation studies of mucosa and submucosal tissue from appen
dixes removed from children during the course of this investigation were 
also made. The culture of the tissue from one appendix grew a fungus 
morphologically identical to Ho capsulatusu A budding yeast that grew 
in the chick embryo inoculated .with tissue from another appendix produced 
disease in mice but grew only as a sterile mycelium at 30° C on laboratory 
media.' Appendiceal tissue from four other current cases was reported to 
have produced disease in mice but no culture nor histological results 

. were given. Many of the children studied were suffering from an undiag
nosed chronic disease which the author, because of his demonstration of 
..Ho capsulatum in the appendix, believed might be subelinical gastrointes- 
. tinal. histoplasmosis o ;

. In 1952j-a study was- conducted by Christopherson, Miller, and Koteher 
(4) in IiOulsville, Kentucky, an area in which histoplasmosis is endemic. 
One hundred fresh surgical appendixes were examined by direct tissue smear 
and by culture on Sabouraud1 s dextrose agar with added antibiotics.



Histoplasma, capsuJLatijm could not be demonstrated, in any of these speci
mens nor cbuld it be demonstrated in any of the 130? file appendix speci
mens studied,.'-- ' .  ̂ 1

In 1957> :Bastistas Silveir-as and de Oliveira (2) from the University 
of Recife. Brazil, reported the Results of an investigation concerned 
with the fungi associated with appendicitis* The isolation of the yeast# 
"Candida spp»t9 from the inner wall and contents of eight specimens from 
eases of chronic appendicitis suggested to them that a correlation might 
exist between the presence of these organisms and the chronic disease.
The same yeast was not isolated, from one appendix from a case of acute 
appendicitis nor from two normal specimens*
: In a later study reported in I960*. Batista, Silveira, de Oliveira,

.and Coelho (3} isolated fungi, 60^ of which were identified as "Candida 
Sppe®# from the inner wall of 40 appendixes from cases of chronic appen
dicitis o Fungi were not recovered from 40 appendixes removed for reasons 
other; than appendicitis nor from appendixes from 19 cases of acute appen- 
dieitis. The authors felt that these findings substantiated their earlier 
report of the association of fxmgi with the chronic disease* .



MATERIALS AND METHODS

One hundred and ten consecutive appendixes obtained at Tucson Medi
cal Center were placed by the hospital pathologists in the following 
diagnostic categories:

Diagnosis Number of Specimens
Normal appendixes 48
Acute appendicitis 43
Acute appendicitis with
residuals of inflammation 5

Residuals of inflammation 12
lymphoid hyperplasia 2

Total 110

The five appendixes which were diagnosed as acute appendicitis with resi
duals of inflammation will be included with the acute appendicitis speci
mens since the acute condition dominated at the time the specimen was
surgically removed. The term "residuals of inflammation" is used for ap
pendixes which show fibrous obliteration of the lumen, usually in the dis
tal portion, in an otherwise normal appearing appendix. This pathological 
condition could represent healing of a previous acute inflammation, a 
present low grade chronic inflammation, or an aging process. Schenkin 
and Bums (16) include appendixes of this type in their discussion of 
chronic appendicitis.
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The designation of lymphoid hyperplasia indicates a hyperplasia of 
the lymphoid tissue in an essentially normal appearing appendix without 
inflammation of the wall.

Appendixes removed at surgery for appendicitis or incidentally dur
ing other abdominal surgery were submitted in the fresh state. The ap
pendix was rinsed in 70# alcohol for 30 seconds and then washed in ster
ile saline. Three wedges of the specimen not more than 3 mm wide were 
cut from the proximal, middle, and distal segments and placed in formalin 
for histological study. The remaining portions of appendix were opened 
by cutting lengthwise and the contents were cultured on slants of five 
selective media. The tissues were shaken for 10 minutes in a tube of 
antibiotic saline containing: 10 ml saline. Penicillin G (Crysticillin
300 A. S. Squibb) 5000 units, and Streptomycin (Squibb) 1000 units, after 
which they were thoroughly rinsed in sterile saline. They were then 
minced with sterile scissors and equal quantities were distributed on 
the five media.

The media for the primary isolation of the fungi from the appendiceal 
tissues and contents are listed below:

Media Reaction Antibacterial Agent
Littman Oxgall agar (Difco) neutral crystal violet
Sabouraud Dextrose agar (Difco) acid none
Mycological agar (Difco) neutral none
Mycological agar (Difco) with 
0.05# tartaric acid added acid none

Mycosel agar (BEL) neutral cycloheximide and 
chloramphenicol



The cultures' were lncuba,ted at 30° G t-Jith. the caps well loosened for 
mmcimim aerationo They were exasdned under the stereoscopic microscope 
at least one® a week and .were discarded after four weeks incubation if 
they remained negative for fungi6 All yeastss molds, or actinomyeetes 
were isolated in pure culture and Identified«

The yeasts were studied by the methods of Wiekerham (IB) and identi
fied according to the keys of Eddder and Ereger-Van Bij (12)6 Details of 
the procedures are given : belowe , , • • ' .. ■

lo The colonial characteristics and morphology, including the size, 
shape and arrangement of the individual cells j the mode of 
asexual reproduction^ the type of mycelium produced! and chla- 
mydospore production were studied in:
,(l) least morphology agar (Difeo) plates inoculated according 

to Wiekerham* s modification of the Dalmau technique (18),

(2) Corn meal agar (modified) plates of Skinner (17)0 
20 The ability to produce a pellicle and the nature of this strue- 

ture was observed in Malt eXtract-yeast extract broth of Wicker- 
ham (18)o

3> The ability to form as oospores was determined by the inoculation 
of slants of (1) Malt extraet-yeast eictract agar, (2) Gorodkowa 
medium, and. (3) carrot slices. The cultures were incubated for 
6-8 weeks at room temperature or at 37° 0 if indidated. The 
presence of asGospores was determined by slide preparations 
stained by the method of Henriei (17)«

4» Fermentation studies were conducted using glucose, galactose.



sucrose, 'maltose, and rafflnose as carbohydrate sources and: th@ 
medium and inoculation techniques of Mickerham (18)» Gas pro
duction was accepted as evidence of fermentation* Readings were 
made. 1, .2, 4S 6S 8, 12,16$ 20, and 24 days after inoculation<,

5o ¥iekerhames methods (18) were followed in making the carbon as
similation tests. These utilised glucose, galactose, sucrose, 
maltose, and lactose as carbon sources and Yeast nitrogen base 
(Difeo) as the medium; Readings were made 7, 14, and 20 days 
after inoculation with growth and'subsequent turbidity accepted 
as evidence of assimilation*

6. Nitrate assimilation tests were made using potassium nitrate as 
the nitrogen source in Yeast carbon base medium,(Difeo)* The 
inoculation techniques of iTiekerham (18) were followed and read
ings were made 7 and 14 days after , inoculation') Growth'kith; sub
sequent turbidity of the medium furnished evidence of assimila
tion 0 ; :1:: ‘: ' ; ■ ■', .. / - / ■■■  ̂ • , . ' ' ... .... v %

7o Starch production was determined according to the method of 
Wiekerham (18)* A dilute iodine solution was added to the glu
cose carbon assimilation medium after 20 days incubation* A 
positive test was indicated by the appearance of a blue color 
in the medium*

The molds were identified by the methods and keys found in (l) the 
Manual of the Penicillia by Rapef and Thom (15), (2) the Illustrated Genera 
of Imperfect Fungi by Barnett (1), and (3) A Manual of Soil Fungi by Gilman 
(8) * The methods of Gordon and Smith (9) and Gordon and Mihm (10) were 
followed in studying the actinornycetes s / ,



In addition to the cultiaral techniquesevidence of actual invasion 
of appendiceal tissue by yeastsmolds ̂ or aetinomycetes was sought by 
study of tissue sections stained by (l) the Grldley method for fungî  
and (2) the Broi-jn-Brenn method of gram staining for actinosyeetes (ll)0



RESULTS

The species of fungi encountered, in the normal and diseased appen
dixes and the results of the histological studies are summarised in Table 
I» Fungi were recovered from 43 of the specimens5 of which 31 were nor
mal appendixesj, 7 were from eases of acute appendicitis9 and 5 were appen
dixes with residuals of inflammation = Tissue invasion was never demon
strated in any of the specimens»

Table II lists the incidence of yeasts, molds, and actinomyeetes 
recovered from the appendiceal tissues and contents. The most commonly 
occurring organism was Candida albicans which was isolated from 25 of 
the specimens <, Candida tropicalis. and Candida parapsilosis were each en
countered in 3 specimens, while Candida krusei occurred in 2 appendixes. 
The other yeasts encountered were Bhodotorula mucilaginosa in 7 specimens, 
Torulopsis glabrata in 6, Piefaia membranaefaciens in 2, and Cryptococcus 
diffluens in 1* Of the yeast-like fungi, Geotriehum candidum, occurred 
in 3. specimens and the Black yeasts in one, leasts and yeast-like fungi 
were recovered from 63̂  of the normal appendixes, lO^of the appendixes 
from eases of acute appendicitis, and 33^ of. the appendixes showing resi
duals of inflammation* Two species of Streptomyces were recovered, Hon© 
of the 10 species of filamentous fungi were encountered more than once. 

Table III gives the morphological and physiological characteristics 
of the yeasts and yeast-like fungi isolated. The characteristics of the 
Black yeasts— Cladosporium species are included in this table since the 
yeast phase of this organism was predominant in the early phase of growth.



The aerial myceli-um >d.th the Cladosporiim type of spoznLlatida developed
. slowly; . ,• ''' ■ .v : ■ \r ■ ; .vv '

A summary of the cultural findings df 14 appendixes which , might he '" .
considered flchronic,< are included in Table IVo Ten yeasts n molds, or '
actinoHiyeetes were isolated from 6 of these specimens 0 Three species of
Candida accounted for 30% of the isolates, Candida albicans and Candida .
krusei were recovered from one specimen and Candida tropicalis from one
other. The yeast-like fungus5 Geotrichum candidua, was isolated from 2
of the specimens5 otherwise no two appendixes of this group yielded the
, samp organisnia Actinomyeete-like filaments ,'were observed in the lumen •
contents, of one normal specimen with the clinical diagnosis of recurrent V..
appendicitiso • ' ' 1 ■ ..'I; ■

■ ' ; ■ ■ • ■ ■ ■ : . - --V'.The "chronic" specimens include three for which the clinical diagno-
' sis was either chronic or recurrent appendicitis, The remaining 11 appen
dixes were removed incidentally during other abdominal surgery and. showed ; 
residuals of inflammation. The absence of a clinical diagnosis Indicating 
a chronic condition makes it questionable if these 11 appendixes are Com
parable to the specimens from chronic uppeadicitis studied by Batista and 
co-workers (2S 3), However3 since there was histologicai evidence of 
previous" inflammation they are being considered as "chronic*5 appendixes 
in this study for purposes of comparison, 1 ; ; r



Table I
Summary of Fungus Cultures and Histological Studies

Diagnosis Specimen
Number

Fungi from Contents Fungi from Tissue
Total 

Tissue # of 
Invasion Spec,

Number
Positive

I Normal 
appendixes

48 31 (6596)

12 Candida albicans -— — negative
18 Candida albicans ----- negative
24 Candida albicans Candida albicans negative
26 Pichia membranaefaciens 

Penicillium notatum
Torulopsis glabrata negative

30 Pichia membranaefaciens 
Geotrichum candidum 
Penicillium steckii

——— — negative

32 Candida albicans Candida albicans negative
37 Candida albicans ----- negative
44 Candida albicans negative
45 Candida albicans Candida albicans negative
46 Candida albicans Candida albicans negative
47 Candida albicans 

Geotrichum candidum
----- negative



Table I (cont. 1)

Total
Diagnosis Specimen Fungi from Contents Fungi from Tissue Tissue # of Number

Number Invasion Spec, Positive
I Normal 
appendixes

48 Penicillium frequentans negative
50 Candida albicans 

Rhodotorula mucilaginosa
negative

56 Candida albicans Candida albicans negative
62 Candida parapsilosis 

Black yeast-Cladosporium 
species

Black yeast-Cladosporium 
species

negative

63 Candida albicans 
Rhodotorula mucilaginosa

Candida albicans negative

66 Candida albicans 
Rhodotorula mucilaginosa 
Hormodendrum (Acrotheca 
type)

Altemaria species negative

73 Torulopsis glabrata negative
74 Cryptococcus diffluens 

Candida tropicalis
Torulopsis glabrata 
Candida tropicalis

negative

75 Candida albicans Candida albicans negative



Table I (cont. 2)

Diagnosis Specimen
Number

Fungi from Contents Fungi from Tissue
Total

Tissue # of Number 
Invasion Spec. Positive

I Normal 
appendixes

76 Rhodotorula mucilaginosa — — — negative
73 Candida albicans —— — negative
80 Candida albicans ——— —— negative
83 Candida albicans --- — negative
39 Rhodotorula mucilaginosa 

Candida parapsilosis 
Cladosporium species

negative

90 Candida albicans Candida albicans negative
93 Candida albicans 

Candida krusei 
Streptomyces species

Candida albicans negative

96 Candida albicans ---- - negative
100 Rhodotorula mucilaginosa 

Candida parapsilosis
----- negative

n o Torulopsis glabrata Torulopsis glabrata negative
111 Torulopsis glabrata 

Candida tropicalis
Torulopsis glabrata 
Candida tropicalis

negative



Table I (cont. 3)

Diagnosis Specimen
Number

Fungi from Contents Fungi from Tissue Tissue
Invasion

Total 
# of 
Spec.

Number
Positive

II Appen
dixes from 
cases of 
acute appen
dicitis

48* 7**(15%)

34 Candida albicans Candida albicans negative
42 Syncephalastrum species negative
52x Candida albicans Candida albicans 

Penicillium nigrigans
negative

72 Candida albicans Candida albicans negative
77 Torulopsis glabrata Torulopsis glabrata negative
82 Verticillium species negative
87 Candida albicans ----- negative

III Appen
dixes with re
siduals of 
inflammation

12 5 (42#)

9 Rhodotorula mucilaginosa negative
27 Penicillium meleagrinum 

Streptomyces species
— —— negative



Table I (cont. 4)

Diagnosis Specimen 
Number

Fungi from Contents Fungi from Tissue Tissue
Invasion

Total 
# of 
Spec •

Number
Positive

III Appen
dixes with re
siduals of 
inflammation

53 Candida albicans 
Candida krusei

------— negative

70 Geotrichum candidum negative
97 Candida tropicalis negative

* Includes 5 acute appendicitis specimens showing residuals of inflammation. 
**Includes 1 acute appendicitis specimen showing residuals of inflammation, 
x Acute appendicitis specimen showing residuals of inflammation.
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Table II
Incidence of Yeasts, Molds, and Actinomycetes 

in Cultures of Appendiceal Contents 
and Tissue

Organism
Number of 
Specimens 
Yielding 
Organism

Diagnosis of Appendixes
Normal Acute Residuals of 

Inflammation 
C* T* C T C T

I Yeasts
Candida albicans 25 20 9 4 3 1 0
Rhodotorula mucilaginosa 7 6 0 0 0 1 0
Torulopsis glabrata 6 3 4 1 1 0 0
Candida tropicalis 3 2 2 0 0 1 0
Candida parapsilosis 3 3 0 0 0 0 0
Candida krusei 2 1 0 0 0 1 0
Pichia membranaefaciens 2 2 0 0 0 0 0
Cryptococcus diffluens 1 1 0 0 0 0 0

II Yeast-like Fungi
Geotrichum candidum 3 2 0 0 0 - i 0
Black yeast-Cladosporium
species 1 1 1 0 0 0 0

III Actinomycetes
Streptomyces species 2 1 0 0 0 1 0

IV Molds
Penicillium frequentans 1 0 1 0 0 0 0
Penicillium meleagrinum 1 0 0 0 0 1 0
Penicillium nigrigans 1 0 0 0 1 0 0
Penicillium notatum 1 1 0 0 0 0 0
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Table II (cont.)

Number of Diagnosis of appendixes
Specimens Normal Acute Residuals of 

Organism Yielding Inflammation
_____________________Organism_____ C* T* C T_____ C T

Penicillium steckii 1 1 0 0 0 0 0
Alteraaria species 1 0 1 0 0 0 0
Cladosporium species 1 1 0 0 0 0 0
Hormodendrum (Acrotheca 
type) 1 1 0 0 0 0 0

Syncephalastrum species 1 0 0 1 0 0 0
Verticillium species 1 0 0 1 0 0 0

* C - number from contents 
T - number from tissue
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Table III
The Morphological and Physiological Characteristics 

of the Yeasts and Yeast-like Fungi Encountered
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Table IV
Summary of Appendixes Considered "Chronic"

Spec. Histological Fungi Grown From TissueNumber Diagnosis Clinical Diagnosis Contents Tissue Invasion
6 Residuals of 

inflammation
Incidental removal — — — — — — ----- negative

9 Residuals of 
inflammation

Incidental removal Rhodotorula mucilaginosa ----- negative

17 Residuals of 
inflammation

Incidental removal — — — -----  negative

27 Residuals of 
inflammation

Incidental removal PeniciIlium meleagrinum 
Streptomyces species

----- negative

29 Residuals of 
inflammation

Incidental removal ----- negative

30 Normal Chronic appendicitis Pichia membranaefaciens 
Geotrichum candidum 
Penicillim steckii

---- negative

35 Residuals of 
inflammation

Incidental removal ----- ----- negative

58 Residuals of 
inflammation

Incidental removal Candida albicans 
Candida krusei — —  negative

70 Residuals of 
inflammation

Incidental removal Geotrichum candidum ----- negative



Table IV (cont.)

Spec. Histological Fungi Grown From Tissue
Number Diagnosis Clinical Diagnosis Contents Tissue Invasion
64 Residuals of 

inflammation
Incidental removal ----- -----  negative

86 Normal Recurrent appendicitis ----- -----  negative*
94 Residuals of 

inflammation
Recurrent appendicitis -----
with fibrosis

— -- - negative

97 Residuals of 
inflammation

Incidental removal Candida tropicalis -----  negative

106 Residuals of 
inflammation

Incidental removal ----- -----  negative

*Actinomycete-like filaments in contents of lumen



DISCUSSION.

The occurrence of yeast sand yeast-like fungi might be ejected in 
the eontents of the normal appendis since it is an extension of the in
testinal tract» ' Ihile comprehensive studies of the yeasts which occur 
in the normal intestinal flora are lackingDodder and Kreger-Van Rij 
(12) inclnd.e in their taxonomie study the following 12 species that were 
prigihaliy isolated from feces g .

baccharowces fragilie Candida pseudbtropicalis
' . Piehia membranaefaciens ? Candida rugosa :
I ■ ".Torulopsle'glatoata. . Cahdida parapsllosis ■'

Candida albicans : r : Candida intermedia
Candida krusei Candida catenulata
Candida tropicalls ; r . Rhodotorula mucllaginosa

. DiMenna reported in l954 (7)s the' recovery of the 12 species listed
below from the normal alimentary tract of.188 children® Candida albicans
occurred most frequently* :

Saccharomyces species: . Candida krusei
■ . Debaromyces kloeckerl , • ' Candida rugosa

To'rulopsis glabrata Candida zeylanoides
Tdrulopsis Inconspleua Candida parapsilosis

23



Candida species \
: ~":,v - : 1 ; '.■■■■:■ ■ ' ' ' . V:.'RhodotoruXa' species /

. ■ According to 'Conant̂  Smith and co-workers (5) the potentially patho- . 
genic yeast 3 Candida Albicans * and yeast-like funguŝ  Geotrichum candidum, 
are commonly found in noraal feceso Wickerham in 1957 (19) suggested that 

‘ Torulopsis glabrata0 also found in feees5 may be a human pathogen particu
larly folldwirig the us© of antibiotics* He considered Candida tropicalis 

a marginal pathogen* % ■. V'!:' ' -
All of the yeasts isolated in this .study with the exception of Cryp- 

tococcus dlffluens hay© been recovered by other-investigators from-feces*
' However-* two strains of C* diffluens studied by Eodder and Kreger-yan Rij 
(12) originated from human sources, and Connell and- Skinner (6) isolated 
this organism from normal human skin* , The present isolation is, apparently 
the first report of recovery of this yeast from human fecal material®

In contrast to the large number of fungi recovered from the normal 
appendixes, only 15$ of the.appendixes from cases of acute appendicitis 
yielded fungi* This small percentage of recovery as coHpared With the■
65% from the normal appendixes suggests that yeast multiplication in the .. , 
acutely.inflamed organ might be depressed by bacterial invasion* While 
Candida albicans accounted for 5B$ of the Isolates and Torulopsis glabrata 

■ for. 1?̂ , there was no1evidence;of their invasion of the appendiceal tissue,
• Cultures of of the specimens with residuals of inflammation 

yielded fungi, but only 12 cases were studied» Kfo species of yeasts or 
yeast-like fungi were isolated which were not found in the normal speei-

The growth of fungi from the tissues of the normal appendix specimens

species 
Candida albicans , ■ f
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must be aeeounted for by the intimate contact of the inner wall of the 
appendix and its contents, and failure to completely wash these contents 
from the intact walls In the case of the specimens of acute appendici
tis, the inner wall of the appendix is inflamed and often destroyed with 
subsequent infiltration of the fecal content materials Yeasts cultured 

' :; /from' the tissues .were in almost evezy instance recovered’ from the con-
/tents,,;' f ^  i/ " V  " v f V- . ■

All of the molds and actinomycetes encountered are common soil sapro- 
- .phyteso .. The isolation of molds from the appendixes might be attributed to 
air^borae contandnation of the cultures or to ingestion of fungal spores 
resulting in a transitory residence of the mold in the intestinal tract«

, The investigation herein described does not support the claims of
J Batisth and co-workers (3) who reported that 6.0$ of the fungi isolated

from the inner wall of 40 specimens from cases of chronic appendicitis 
were "Candida sppo0 and who felt that these organisms were associated

• . .. with the chronic disease. However, %s a clinical entity, chronic appen-=
. . dicitis is not a common disease o , " according to Schenkin and Burns

(16), and in this study, only three such clinical diagnoses were encoun-
• , teredo Batista and co-workers (2, 3) also stated that fungi were not re

covered from the contents or inner walls of the normal appendixes studied . 
nor of■ the appendixes from, cases of acute appendicitis. This is contrary 

:/■ to the findings in this study, .
' : v 1$ Raftery and co-worhers (13) and Raftery (14) on the
- presence of Histoplasma capsulatum in appendixes, from an area considered

endemic for histoplasmosis, might have a parallel interest in the Tucson 
' / -area which is endemic for coccidioidoi^cosis. However, Ooccidioides •
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jjamitis was not grown in culture, and no spherules nor hyphae were ever 
seen in the histological preparations«

In this study, the criteria for the pathogenic role of fungi in ap
pendicitis s either acute or "chroniĉ , were the, demonstration of tissue 
invasion by a fungal agent and isolation of this organism on culture» 
Although yeasts and molds were recovered from 7 acute appendicitis speci
mens and from 6 appendixes considered "chrpniG^, no inyasion of the tissue 
by these agents could be found in the histologidal preparations» These 
findings suggest that the disease process was not influenced by the pres
ence of fungic, , ." • ;

One histologically normal specimen with a clinical diagnosis of re
current appendicitis contained many actinomyeete-like filaments in the 
contents of the lumen, but similar filaments could not be demonstrated in 
the tissues (see Table I?}v Since no growth of this organism occurred on 
any of the media, a H  of which were incubated aerobically, it is possible 
that this was a species of Actinomyces ° Sehenkin and Burns . (16) list 
actinomycosis of the appendix as one of the causes of chronic diffuse ap
pendicitis » This particular specimen would not come under this category! / 
however, the presence of this organism might account for the clinical diag
nosis of recurrent appendicitis.

It should be mentioned that while the culture methods used gave use
ful comparative data, they probably were not adequate for a comprehensive 
picture of the fungal flora of the intestinal tract or any particular sec
tion of it. It is recognised that a more thorough study could have been 
obtained through the use of dilution and plating techniques.
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One hmdred and ten normal and diseased appendixes were studied fey 
culture and fey histological methods for the presence of fungi and evidence. 
of tissue invasiono These included normal appendixesj, 48 specimens 
from eases of acute appendicitiss 12 appendixes which, showed residuals of 
inflammation Mid two specimens with lypphoid hyperplasia. Three appen
dixes from cases with a clinical diagnosis of chronic or recurrent appenr. ’ 
dicitis and 11 others which had been removed incidentally during other 
surgery but showed histological Evidence of residuals of inflammation 
were considered “chronic811 for purposes of comparison.

Yeasts and yeast-like fungi were recovered from 63% of vbhe normal ' ■ 
appendixes, 10% of the specimens from eases of acute appendicitis, and 
33% of the specimens showing residuals of inflammation. The most commonly 
occurring species was -Candida albicans. Molds and actinoayeetes were en
countered occasionally 0„ ‘ Siey were considered air-borne contaminants or 
incidental residents of the intestinal tract, :

All species of yeasts encountered-in the appendixes from cases of 
acute appendicitis or specimens considered 83chronic81 were also recovered 
from the normal appendixes, A greater variety of species was found in 
the normal specimens than in either of the other groups.

Although fungi were isolated from the acutely Inflamed and “chronic® 
specimens no invasion of these organisms into the appendiceal tissues 
could fee demonstrated, which suggests that the disease process was not :

27



influenced by the presence o£ fungi» ■ .
The findings in this study do not eonfim those of Batistaa .Sil"r©ira5 

and deOliifeira (2S 3) who suggested that fungi were associated with ■
chronic appendicitis and ,who failed to recover fungi from normal appen
dixes and from specimens from.eases of acute appendicitis« . -
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