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COCCIDIOIDAL GRANULOMA AND BLASTOMYCOSIS 
IN THE CENTRAL NERVOUS SYSTEM * 

Newton Evans. 
{From the Pathological Laboratory, University of Tennessee, Nashville, Tenn.) 

During several years recently there have been reported numerous 
cases of two closely related groups of an unusual form of chronic 
infectious disease belonging pathologically to the granulomata and 
resembling in many features tuberculosis. I refer to coccidioidal 
granuloma and blastomycosis. The cases of coccidioidal granuloma 
have been described mostly in California, and by far the greater pro- 
portion of the cases of blastomycosis have been studied in Chicago. 
The most striking biological feature of these organisms is that in the 
tissues they always appear in the one case as sporulating organisms 
(coccidioidal), in the other as budding fungi (blastomycetes); while 
in artificial culture they have an entirely different appearance, both 
organisms invariably growing as molds. 

Coccidioidal Granuloma.?In 1892 Posadas and Wernike1 in Buenos Ayres first 
reported a case of the disease now called coccidioidal granuloma, the organism 
of which is named Oidium coccidioides by Ophiils of San Francisco, who has care- 

fully studied more of these cases than any other observer. As many as 17 or 18 cases 
of this disease have been collected.2 It is a chronic infectious disease having a great 
resemblance clinically and pathologically to systemic tuberculosis. The lesions, 
which are principally abscesses and nodules, have been found in practically all the 
organs of the body. The course of the disease varies from three months to a num- 
ber of years. It seems to be invariably fatal, altho the individual lesions may heal. 
In the majority of the cases the primary focus of infection apparently is the lungs. 
Other cases are seen in which the first lesions appear in the skin or other superficial 
structures. But these later invariably show pulmonary lesions. In those cases begin- 
ning in the lungs, some later develop skin lesions while others do not. 

In coccidioidal granuloma a typical spherical, double contoured organism is 
always found. It varies in size up to 30 fi or even more in diameter, and in the tissues 
always multiplies by endogenous sporulation, and budding forms (blastomycetes) 
have not been seen. However, in the pus from abscesses, typical budding organisms 
have been observed.3 In artificial culture external to the body it always grows as a 
mold, an abundant growth of mycelia being produced. 

* Received for publication July 18, 1909. 
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1 Jour, de Microgr., 1891, 15, p. 14. 
3 Brown, Jour. Amer. Med. Assoc, 1907, 48, p. 743. 
3 Ibid. 
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The first and the most extensive work on the morphology of this organism was 

by Rixford and Gilchrist, i 

The geographical distribution of the observed cases of this disease is remarkable. 
Outside of the one case reported from South America all the cases have been observed 
in California or have lived in California, and the great majority of them have resided 
at one time or another in the San Joachin Valley. 

Of these 18 cases only two (possibly three) have been reported as showing lesions 
of the central nervous system. 

Systemic Blastomycosis.?In 1894 Gilchrist described the first case of blasto- 

mycetic infection of the skin, and gave it the name of "Blastomycetic Dermatitis.'* 
Since that time as many as 100 or more cases of blastomycetic infection of the 
skin having uniform clinical and pathological characteristics have been reported. 
At least two such cases have been observed and studied in Nashville by Dr. Litterer, 
and one of these he has reported.2 

In the same year, 1894, in Germany, Busse and Buschke3 reported a case of 

systemic infection with an organism which is recognized as being practically identical 
with the parasite in blastomycetic dermatitis. In America the first systemic case of 

blastomycosis was reported in 1892 by Walker and Montgomery in Chicago.4 Since 
that time and including the case of Busse and Buschke and one case by Curtis 5 in 

Europe, there have been reported 22 cases of undoubted systemic or generalized 
infection with the blastomycetes. (Montgomery and Ormsby also report five addi- 
tional cases which probably belong to the same category, but which have not been so 

proved by autopsy.6) Most of these cases have been fatal, but at least two have 
recovered. These systemic cases are very similar in their clinical aspect and gross 
pathology to those mentioned above as coccidioidal granuloma. 

It is a remarkable fact that a large proportion of the cases of blastomycosis, both 
cutaneous and systemic, have been observed in Chicago. 

Of the 22 systemic cases, five have been reported as having lesions of the central 
nervous system, three having focal lesions in the substance of the cerebrum and cere- 

bellum, one a destructive process of the spinal cord, and one, the case of Curtis, having 
a clinical meningitis. 

The parasites found in the purely cutaneous affection and in the systemic 
blastomycoses are identical, altho certain variations are seen in the characteristics of 

the organisms in the different cases. They are always seen in the tissues and in pus 
from abscesses as spherical, sometimes oval organisms, 8 to 20 /u in diameter, having 
the characteristic refractive capsule giving them the so-called double contoured appear- 
ance. Budding forms are constantly seen in the tissues and in the pus from the 

abscesses. In artificial culture it grows as a mold with typical mycelia and conidial 

spores. 

The organisms of coccidioidal granuloma and of blastomycosis 
are very similar, both in their appearance in the affected tissues and 
in artificial culture. The most striking and apparently essential differ- 
ence is in the fact that in the coccidioidal granuloma the forms seen 

1 Johns Hopkins Hospital Reports, 1896, 1, p. 299. 
9 South. Med. Jour., 1908, 1, p. 294. 
3 Buschke Die Blastomykose, 1902. 

4 Jour. Amer. Med. Assoc, 1902, 38, p. 867. 
s Ann. de VInst. Pasteur, 1846, 10, p. 449. 
6 Arch. Int. Med., 1908, 2, p. 1. 
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in the tissues are always multiplying by sporulation, and never by 
budding, while in the blastomycetic cases the multiplication is typically 
by budding. Whether this morphological difference is unequivocal 
evidence that the two organisms belong to two distinct classes is open 
to question for the following reasons: 1. In the pus from abscesses 
in some of the coccidioidal cases typical budding forms are seen, altho 
in the tissues these forms are always absent. 2. The marked simi- 

larity in the characteristics of their growths upon artificial media. 

3. In one case of systemic blastomycosis LeCount1 observed in.a 

large tubercle of the cerebellum undoubted sporulation forms, tho 
in adjacent portions of the same lesion only the budding forms could 
be found. 4. In one of the earlier cases of systemic blastomycosis, 
a study of which was reported by Otis and myself in 1903,2 the lesions 
in the internal organs of an inoculated guinea-pig showed the typical 
sporulation forms identical in appearance with those seen in the 
coccidioidal cases. 

These facts indicate an exceedingly close relationship between the 

organisms in these two classes of disease, and it is possible that the 
two organisms are simply variations of an identical form. Mont- 

gomery and Ormsby3 express the opinion that in a given case there are 

probably usually present more than one strain of these parasites 
which accounts for the so-called pleomorphism seen in the cultures. 
In regard to the relation of these two organisms Jordan4 says: "A 

singular and more fatal disease of a similar character has been observed 
in the San Joaquin Valley on the Pacific Slope of the United States. 

Although the organism found was at first thought to be a protozoan, 
and the disease is still termed 'coccidioidal granuloma,' there is now 
no doubt that the parasite concerned is a blastomyces or 'oidium., " 

Ophlils5 says of the relation and classification of these organisms, 
"The resemblances between lesions and parasites in blastomycetic 
dermatitis and those in coccidioidal granuloma seem close enough 
to my idea to classify them together, perhaps after Ricketts'6 sugges- 
tion, as Oidiomycosis.,, 

Hektoen says with reference to this point: "Systemic blastomy- 

1 Jour. Infect. Dis., 1908, 4, p. 187. 
2 Jour. Amer. Med. Assoc, 1903, 41, p. 1075. 
3 Arch. Int. Med., 1908, 2, p. 1. 

* General Bacteriology, Phila., 1908, p. 421. 
s Jour. Exper. Med., 1905, 6, p. 443. 
6 Jour. Med. Res., 1902, 6, p. 377. 
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cosis and coccidioidal granuloma are caused by closely related varie- 
ties of organisms that Ricketts and Ophlils would place with the 
oidia."1 

Previously Reported Cases of Coccidioidal Lesions in the Central Nervous 

System.?1. Ophiils.2 (Case 2.) German, age 50, laborer. Clinical history not 
obtainable. Comatose on entrance to hospital. Paresis of muscles of right side of 
face. Remained comatose or partially so till time of death, which occurred after 
six days. No record of any skin lesions. Autopsy: "Small scars in apices of both 

lungs. Pleuritic adhesions. Purulent infiltration and (pseudo) tuberculosis of 

pericardium at base of heart. Chronic pericarditis with complete obliteration of 

pericardium. (Pseudo) tuberculosis of meninges, spleen, and both kidneys. Epen- 
dymitis chronica nodosa." The principal changes in the brain were a purulent lepto- 
meningitis at the base of the brain, particularly in the fissure of Sylvius, the pia being 
infiltrated with pus and containing numerous submiliary sized yellow nodules. Nodules 
also seen at the bottom of the longitudinal fissure, and in the ependyma. 

Microscopically the pia much thickened with many small abscesses, containing 
fibrin, nuclear fragments, polymorphonuclear leukocytes, and peripherally, lympho- 
cytes, plasma cells, large mononuclear cells, also giant cells of the Langhans type, and 
others with the nuclei grouped at the center. Other lesions are composed of plasma 
and other mononuclear cells and giant cells, no polymorphonuclear cells being present. 
Parasites are present in these abscesses and nodules, often within giant cells. These 

organisms are empty shells and sporulation forms mostly. Other affected organs 
show the same parasites. No tubercle bacilli can be found. 

2. Ophiils.3 (Case 7.) Male, age 19. Sick four weeks previous to entering 
hospital. Remained in hospital about three months, when he died. High remittant 
fever. Marked rigidity of neck. Kernig's sign present. At intervals in stupor, and 
at times delirious. Twelve days before death unequal pupils and complete paralysis 
of left abducens muscle developed, and next day paralysis of bladder. No cutaneous 
lesions. Autopsy: Basilar meningitis with many disseminated nodules in Sylvian 
fissures, very chronic inflammation of spinal pia, thickening three to four mm. in 

diameter. In thickened pia, many miliary abscesses. Marked softening of the cord. 
Coccidioidal parasites, adult and sporulation forms, demonstrated in the meninges. 
In this case there was also present chronic caseation in the adrenals containing tuber- 
cle bacilli. No tubercle bacilli in meninges. 

Cases of Systemic Blastomycocis with Lesions in the Central Nervous System. 
?1. Curtis.4 Male, age 20. Multiple swellings rapidly developing on various parts 
of body. Some of these swellings formed abscesses and ruptured. Great numbers 

of blastomycetic organisms found. Cultures and animal inoculation successful. 

Patient died of meningitis of undetermined nature, after about one year. 
2. Eisendrath and Ormsby.5 Polish laborer, age 33. Illness began February, 

1904, death, August, 1906. First symptoms were noticed in the chest. In June, 1904, 
1 Jour. Amer. Med. Assoc, 1907, 49, p. 1071. 
a Jour, of Exper. Med., 1905, 6, p. 443. 
3 Jour. Amer. Med. Assoc, 1905, 45, p. 1291. 
* Ann. de VInst. Pasteur, 1896, 10, p. 449- 
s Jour. Amer. Med. Assoc, 1905, 45, P- io45- Also LeCount and Myers, Jour. Infect. Dis., 1907, 4, 

p. 187. 
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first cutaneous lesion was seen. Entered hospital February, 1905. April, 1905, 
blastomycetes demonstrated in sputum. Much improved in hospital, leaving in July, 
1905. Returned to hospital after two months, with relapse; gibbus of dorsal spine 
present. Blastomycetes demonstrated in feces. Autopsy: Blastomycotic broncho- 

pneumonia. Blastomycosis of peribronchial lymph nodes, pleura, the sub-pleural 
and retropharyngial tissue, the liver, kidneys, and colon (?), spinal column (dorsal), 
external spinal dura, cerebellum, joints, skin and subcutaneous tissue. A fistulous 

opening extends from right pleural cavity to spinal canal at third dorsal vertebra. 
A blastomycotic nodule of right lobe of cerebellum, resembling solitary tubercle, 

4.5x3.8cm. This nodule shows a large proportion of necrotic tissue in meshes of 
well stained tissue. Many submiliary abscesses. Masses of granulation tissue within 
this mass contain numerous small parasites and forms which are evidently sporulating. 
LeCount in a later report1 describes a similar but smaller lesion found in the cerebrum 
of this same patient. 

The remarkable feature of this case was the presence of sporulating organisms, 
altho, except in this particular portion of the lesion where the sporulating forms were 
seen, the other organisms were all of the budding forms. The lymph node infection 
is also rather exceptional in the blastomycetic cases, but common in cases of coccidi- 
oidal granuloma. 

3. Montgomery and Ormsby.2 (Case 18.) Patient had cough, and large 
cutaneous and subcutaneous lesions; blastomycetes in sputum and pus; several 

joints and a number of vertebrae were affected. Blastomycotic lesions were found 

throughout the body after death; the bodies of several vertebrae were destroyed, and 
a portion of spinal cord. 

4. Krost, Moes, and Stober.3 Polish laborer, age 42, sick five months; respira- 
tory symptoms first noticed; abscess in back developed after one month; first skin 
lesion appeared three months after onset. No symptoms of organic nervous lesions. 

Miliary and nodular blastomycosis of the lungs, kidneys, spleen, cerebrum, pleura, 
and lymph nodes found post mortem. In cerebrum, cerebellum, prostate, pleura, 
skin, and elsewhere were softened foci, five small abscesses being found in the cere- 
brum and two in the cerebellum, with multiple abscesses in the osseous, muscular, and 
subcutaneous tissues. Blastomycetes demonstrated in the cerebrum and cerebellum 
as well as in other places. Cultures were obtained from the lesions, also from the 
blood. 

5. In addition to these cases LeCount4 in a recent paper reports a case with 

multiple lesions in the cerebrum and cerebellum occurring at the Cook County Hospital, 
a detailed report of which is expected to appear later. 

It will be noted that in the two cases of coccidioidal granuloma 
that I abstract there was in each case a well defined basilar meningitis, 
while in none of the cases of systemic blastomycosis in which nervous 
lesions appeared, with the exception of the case of Curtis in which no 
post mortem examination was made, was such lesion present, but the 

1 Jour. Nerv. and Ment. Dis., 1909, 36, p. 144. 
9 Arch. Int. Med., 1908, 2, p. 1. 
3 Jour. Amer. Med. Assoc, 1908, 50, p. 184. 
4 Jour. Ment. and Nerv. Dis., 1909, 36, p. 144. 
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diseased areas were located in the tissues of the cerebrum and cerebel- 

lum, and in one case a destructive lesion of the spinal cord is described. 
It is possible that if in all cases of systemic blastomycosis and the 

coccidioidal disease a more careful post mortem examination of the 
central nervous system were made, a larger number of lesions of the 
brain and cord might be found. 

The case I report is an additional instance of brain lesion occurring 
in coccidioidal granuloma. In my case it is much regretted that the 
clinical history is wanting; I was unable to learn anything of the 

patient's history, only the tissues in question coming into my possession. 

It is probable that no cultures were ever attempted in this case. 

Lately it has been learned that the patient had lived at one time in 
California. 

The material examined is from the basal parts, cerebellum and 

cerebrum, and shows a marked thickening of the pia, which varies 
from a fraction of a millimeter to four millimeters in thickness. The 
morbid process affects that portion of the pia extending into the sulci 
as well as that upon the surface. 

Microscopically the thickened tissue is composed of a peculiar 
granulation tissue having a decided resemblance to tuberculous granu- s 

Fig. 1.—Thickened pia under low magnification. A, blood vessels. B, giant cells within roundd 
nodules and containing parasites. C, round cells and plasma cells. D, new formed connective tissue. 

X50. 
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stomycosis 529lation tissue. In the laboratory the microscopic diagnosis of the tissue 
at first was "tuberculous meningitis" and until the specific organism 
had been observed. Careful search for tubercle bacilli in the tissues 
was made without results. The most striking microscopic feature 
is the presence of great numbers of submiliary nodules, as shown in 

Fig. 1. These nodules contain at their centers beautiful large giant 
cells of the Langhans type, practically every one of which contains 
one or more of the parasites, the Oidium coccidioides. The giant cell 
is situated at the center of a group of cells corresponding to the so- 
called "epithelioid cells" among which are scattered a few plasma 

Fig. 2.—Typical large organism with thick hyalin capsule seen within a typical giant cell of the 

Langhans type. X 45^. 

cells and leukocytes. Surrounding the group of epitheloid cells is 
seen a thick layer of new formed connective tissue. Around and 
between these tubercles are extensive areas of tissue filled with 

plasma cells and small round celled infiltration. The vascular chan- 
nels are numerous, and many of the arterioles show a definite but not 
extensive degree of proliferative endarteritis with marked thickening 
of the subendothelial connective tissue. 

In certain of the nodules just described the giant cell is disintegrated 
or is replaced by a small area of caseation. This is seen particularly 
in those in which the contained organism has multiplied by sporulation, 
numbers of smaller organisms occurring within the necrotic area. 
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The miliary and submiliary abscesses described in most of the 
lesions of coccidioidal granuloma do not appear here to any great 
extent. The proportion of polymorphonuclear cells in the cellular 
infiltration is rather small. There are, however, a few of the typical 
minute abscesses described by other observers. 

THE MORPHOLOGY OF THE ORGANISM IN THE TISSUES. 

The typical adult parasite within its giant cell is shown in Fig. 2. 

Practically none of these typical adult forms are seen except within the 

giant cells of the typical nodule. They are of large size compared 
to the adult organisms of blastomycosis, some measuring as much as 

Fig. 3.—Sporulation form within an imperfect giant cell. Capsule ruptured in two places, a, a 
Capsule covered by short bristles. X600. 

approximately 35 p in diameter. They invariably appear perfectly 
spherical in shape, and their surface consists of a relatively thick 

capsule which is hyalin, clear, homogeneous, refractive, and not taking 
any stain by ordinary methods. The cytoplasm of most of them is 

deeply staining with hematoxylin and contains various sized spaces 
resembling vacuoles. Some of these large forms have at their surface 
a corona of radiating prickles or bristles which are described by Rix- 
ford and Gilchrist and by Ophtils as appearing typically on the sur- 
face of the sporulating form. Many of the sporulating forms as well 
as the large non-sporulating forms in our case have this appearance 
as shown in Fig. 3. 
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In some of the large forms and many of the smaller ones the deeply 
stained cytoplasm is absent, and the organism looks like an empty 

Fig. 4-—A sporulation form containing a large number of small spores within a wrinkled capsule. 
The spores are^escaping througlTa rent in the capsule. This form is seen only in the minute abcesses. 
X700. 

X500. 

Fig. 5.—Large group of developing spores surrounded by a thick layer of homogenous materia 

spherical capsule. Probably these are capable under favorable 
conditions of developing into the form taking the stain. Many of 
the spores and especially the smaller forms which have just emerged 
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as spores from the parent organism have this appearance. However, 

many of the clear forms seem to have lost their vitality and have become 
wrinkled or collapsed so as to have a semi-lunar outline. 

SPORULATION. 

In the sections many forms and groups of the organism are seen 
which can leave no doubt that reproduction is by sporulation. In 

harmony with the description of sporulation by Rixford and Gilchrist 
the division of the cytoplasm evidently takes place by successive divi- 
sion into two, four, eight, sixteen, or larger number of parts. Numer- 

Fig. 6.—Sporulation within a giant cell. Well developed organisms are seen partly enclosed by the 

fragments of the ruptured capsule of the parent organism. X 500. 

ous forms and groups are seen which correspond to the sporulation 
forms described by Rixford and Gilchrist and by Ophuls. In these 
the number of spores varies, but for the most part is very large, 100 
or more from a single parent organism. These sporulation forms are 
confined to the minute abscesses in the center of which they are usually 
found. The capsule is thin and flexible, and in section is shown 
wrinkled or undulating (Figs. 4, 5). A large group of recently liber- 
ated organisms is also shown in Fig. 7. Some of these groups are 

very large, evidently containing several hundred small organisms. 
In this tissue, however, another phase of endogenous sporulation 

is also seen and the instances are more numerous than of that type 
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As they are seen in the unruptured capsule, or in one just beginning 
to rupture, most of the spores are not exactly spherical, but are appar- 
ently under pressure and accommodate their shape to their surround - 

Fig. 7.—Gian t cell containing a number of organisms without granular cytoplasm. These have 

apparently recently been liberated by sporulation of their parent organism. X 500- 

ings. These new formed organisms for the most part appear not to 
contain a well developed cytoplasm, but more like a thin capsule con- 

taining a fluid. This is shown in the recently liberated organisms 
contained within the giant cell in Fig. 7. However, some of them are 

distinctly granular and a few show the typical structure of the organ- 
isms as illustrated by the two fully formed organisms within the frag- 
ments of the parent capsule in Fig. 6. 

It is to be noted that this form of sporulation is seen only in the 

typical giant cells and nodules, and never within the minute abscesses, 
while the sporulation forms previously described are always sur- 
rounded by a minute abscess. 

just described. In these forms the number of new formed parasites 
within the parent capsule does not exceed twenty, and the "spores" 
are of relatively larger size than those described above. The capsule 
here is always thick and well defined, is apparently brittle, and is not 

capable of wrinkling, but when it bursts from the pressure of the devel- 

oping spores within, separates into several fragments, which retain 
their original form. This is shown in Figs. 3 and 6. 
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There is an invariable yellowish brown pigment within the organ- 
isms which are sporulating with the rigid capsule just described. 

No budding forms can be seen in any of our sections, reproduction 
taking place evidently only by sporulation. 

HYALIN BODIES IN GRANULATION TISSUE. 

One interesting feature of the tissues in these lesions deserves 

special attention. Scattered throughout the granulation tissue are 

great numbers of peculiar, variously sized, perfectly spherical bodies. 

Unstained, they appear as clear, glassy, highly refractive bodies. 

Fig. 8.—Groups of spherical hyalin bodies, 
spherules. 

A, small intracellular forms. B, large extracellular 

Their affinity for stains seems to vary, the larger forms usually taking 
the different stains more deeply than the smaller. All, especially 
the larger ones, have a marked affinity for the fuchsin stain and retain 
a deep red color after decolorizing the sections with acids. Some 
retain Gram's stain, while others do not. With the ordinary hema- 

toxylin and eosin stain they show a marked affinity for the red color. 
With polychrome methylene blue and certain other methylene blue 

preparations, the larger forms take a decided blue stain. Their size 
varies from minute forms up to 15-16 p in diameter. 

These hyalin bodies are contained within the cytoplasm of certain 

plasma cells for the most part, especially the smaller ones which are 

534 
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seen in groups of 25 or 30 distending the cell wall and distorting the 
nucleus of the plasma cell in which they are present (Fig. 8). Where 
the larger ones are seen a much smaller number is present within 
a single cell, one cell containing one or more larger spheres. Many 
of the larger ones are free in the tissue spaces. These bodies are seen 
in greatest numbers in the areas of plasma and small round cells, and 
are especially numerous in the perivascular lymph-spaces. The 

hyalin bodies are not present in the nodules and giant cells. 
Somewhat similar bodies are described by Ricketts in his mono- 

graph on Blastomycetic Dermatitis. Apparently he does not describe 
forms as large as those seen in this case. I have taken much interest 
in studying these, and it has occurred to me that they might possibly 
be related in some way to the organisms causing the lesion, instead 
of being, as Ricketts considers them, a hyalin degeneration of the cell 

protoplasm. However, I have come to no definite conclusion on this 

point. In sections from one of Dr. Litterer's cases of blastomycetic 
dermatitis which I have had opportunity to see, the tissues contained 

great numbers of these hyalin bodies, and this case was unusual in 
the fact that altho a well-defined case of typical blastomycetic derma- 

titis, it was exceedingly difficult to demonstrate the presence of the 
characteristic organisms of blastomycosis, thus leading to the suspicion 
that the hyalin bodies might be an unusual form of the parasite. 
Ricketts has described a somewhat similar occurrence in one of his 
cases (Case 1). I have also observed in a series of cases of chronic 

inflammatory tumors of the gums the invariable presence of these 

hyalin bodies. Other investigators have described apparently iden- 
tical structures in the tissues of chronic inflammatory lesions and the 

general tendency is to regard them as originating from cytoplasmic 
degeneration or infiltration and not as parasitic organisms. 

CONCLUSIONS. 

The organism in the case reported evidently belongs to the class of 

sporulating fungi called Oidium coccidioides. 
Altho the lesions microscopically resemble tuberculosis, the tubercle 

bacilli are not found. 
In the few cases of involvement of the central nervous system 

reported, the coccidioidal disease apparently has a predilection for 
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the leptomeninx; while the majority of nervous lesions in systemic blas- 

tomycosis have been in deeper tissues of the brain. 
It seems probable from the large number of cases of this apparently 

unusual disease discovered in the localities where certain investigators 
have been especially on the lookout for them, that if our attention were 
more frequently called to their possible occurrence they would be 
found to be more prevalent in other localities also. 
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