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LEUKORRHEA
By A. K. TEMPLES, M. D., Clinical Assistant in Gyuecology, 

University of Georgia School of Medicine

The purpose of this paper is to group and correlate the factors pre 
disposing to leukorrhea. Lukoi-rlu'a is a symptom only, and must be 
regarded as such.

Often in taking a routine history the patient may admit that she 
has a vaginal discharge but if the chief complaint lies outside the pelvis 
this symptom is disregarded or some palliative measure used, without 
any effort being made to determine the underlying -cause.

The pitiable woman with advanced carcinoma of the cervix uteri 
may once have complained only of a slight discharge from the vagina. 
Fortunately, the great majority of women with leukorrhea do not de 
velop an advanced malignancy, but we could decrease the number who 
do by giving proper attention to the cases of leukorrhea of benign origin.

While the diagnosis of advanced malignancy may often be made by 
a single observation, the earlier condition is less easily recognized. In 
the early stages it may closely resemble simple erosion or cervicitis. 
In any doubtful case a biopsy is always indicated. An application of
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Schiller's solution (iodine 1 gm.. potassium iodide 2 gms., water 300 c. c.) 

may help in determining the location for the biopsy. In Schiller's test 

the cells of the malignancy fail to take the stain and appear as clear 

areas, whereas the normal mucosa stains deep brown.

It is frequently noticed that there is a distinct cyclic change in the 

vaginal epithelium in accordance with ovulation. The periodic hyper- 

plasia and desquaiuation of the vaginal epithelium creates a defensive 

mechanism analogous to that of the eudometrium as evidenced by con 

ditions that show ovarian deficiency. The vagina is by 110 means 

bacteria free, even in its normal state, but contains many so called 

"vaginal bacilli" that act as guardians against infections provided no 

lesions are present. The ideal vagina is not one that is bacteria free 

but one that contains only vaginal bacilli. The diminution or absence 

of these bacilli marks the invasion of noxious organisms, or a disturbance 

of the biological status of the vagina.

The gonococcus, closely followed by the trichomonas vaginalis, is 

probably the most frequent cause of vaginitis with subsequent leukorr- 

hea. Infection due to the streptococcus and staphylococcus is seen most 

often during the puerperal state. Aiiy lesion of the cervix, endocervix 

or vagina, whether due to infection or irritation, may produce a len- 

korrhea. The senile type is, in most cases, probably hormonal in origin.

The gonococcus may attack the urethra and then the cervix, or both 

simultaneously. If the introitus is small the urethra is usually first. 

If the perineum is lax the cervix may be first. itegardless of which is 

first both are usually infected ultimately. In the early stages the gono- 

cocci may easily be identified on smears and if given the proper treat 

ment the infection may be cleared up rather easily. If the condition is 

allowed to progress the organisms are disseminated throughout the 

entire vaginal vault with subsequent ascension.

There is no specific for this disease and up to the present time no 

form of treatment has proved entirely satisfactory. All too often a 

simple placebo is given. However, any treatment which reduces the 

morbidity in the least is worthy of our consideration. Probably the 

most common treatment and one of the oldest is that of bed rest, irri 

gations and douches. But this method is not without its dangers. Douches 

and bladder (supposedly urethral) injections have their part in pro 

ducing bladder and further pelvic pathology. Tampons with various 

types of drugs may be used, but this, as we all know, is unsatisfactory. 

Foreign protein and filtrate therapy once looked promising but since 

have proved disappointing. Sulfanilamide and its various combinations 

are popular and promising but by no means specific. Possibly the most 

gratifying, at least to those able to receive it, is the usual conservative 

treatment of bed rest, local douches and irrigations together with fever 

therapy, whether it be with diathermy or a similar device.

It is not the object of this paper to discuss all the forms of invasions 

by the gonococcus and the resultant conditions thereof, but only to 

emphasize the frequency and persistence of this condition as a causative 

factor of the very prevalent symptom leukorrhea.



OF AUGUSTA, GEORGIA 3

The trichomonas vaginalis and the gonococcus are often associated 

in infections of the lower female genital tract. The presence of the 

trichomonas adds considerably to the difficulty of demonstrating the 

presence of the gonococcus by smear or culture. The reason for this is 

not clear but it has been suggested that the trichomonas, which is 

known to ingest and destroy surface bacteria, attacks and removes the 

gonococcus from the surface secretions. If the conception that it is a 

nonpathogenic parasite, which thrives on previously damaged mucous 

membrane, is correct, then this evidence suggests that in many cases 

the gonococcus may be the preliminary invader.

The trichomonas is frequently found in the discharges from the 

vaginal tract in cases that present no or few symptoms. The organisms 

are actively motile, thrive in an alkaline medium'and aid rapidly in the 

destruction of otherwise non-pathogenic organisms. There is a distinct 

difference in the appearance of the vagina in simple gonococcal infec 

tion and infection due to the trichomonas. In trichomonal infection the 

urethra, cervix, Skene's and Bartholin's glands do not show the red, 

localized effects nor is the discharge as profuse from these areas. The 

discharge is more generalized covering the entire vaginal wall; it is a 

frothy yellowish green in appearance and usually is highly alkaline. If 

the infection has persisted for some time the patient may complain of 

being scalded on the inner surface of the thighs. In the chronic cases 

the general inflammation has subsided, leaving only scattei-ed red 

papules which give a granular appearance to the vaginal wall. This 

appearance gave rise to the old term of granular vaginitis. Itching 

about the labia and in the vagina is the first symptom noticed. This is 

followed quickly by the discharge which very often is so profuse as to 

require the use of a perineal pad. Usually the organisms can be identi 

fied on the wet smear or hanging drop preparation very easily. A 

helpful procedure is to add a drop of 0.1 per cent safranin stain to the 

wet smear or hanging drop preparation. In this manner the background 

of pus cells, debris, etc.. is stained a light pink, whereas the trichomonas 

does not take the stain, and is visible as a clear, motile object, three to 

four times the size of a normal pus cell. It assumes various shapes and 

upon close examination small flagella can be seen,protruding from one 

end. These are very active, sweeping cells and particles about.

There are two methods of treatment for this condition commonly 

used. They are the so-called wet and dry methods.

The wet method has been used for many years and consists mainly 

of vaginal douches of various types. Those used most often have 

bicarbonate of soda or an arsenical preparation as the basic agent. The 

dry method utilix.es lactic or acetic acid in suppository form, arsenical 

preparations, and more recently the silver salt of picric acid has been 

used extensively.

The treatment with the dry method is based, primarily, upon the 

ability of the preparation used to destroy the trichomonas vaginalis, 

bring the vaginal secretion to a Ph of 4 to 4.4 and aid in 

re-establishing the growth of the vaginal epithelium. The vagina is
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cleansed thoroughly first, then the drug by means of a vaginal insuf 
flator is sprayed over the entire surface of the vaginal wall. A slight 
amount of pressure is used to insure thorough application. The patient 
is then instructed to insert a vaginal suppository of the same preparation 
twice daily for the next six days. After the sixth day she returns and 
the procedure is repeated. After the second treatment an attempt is 
made to identify the organisms. If any are found the treatment is 
continued. However, after the second treatment usually no organisms 
are found. The patient is then instructed to return immediately follow 
ing her next menstrual period. Another search is made for the organ 
isms. It is well to make a search for the organisms at each menstrual 
period for the next three to six months. The patient should be instructed 
not to have sexual intercourse during the time she is infested, but if she 
does the partner should use a prophylactic, since the infestation is 
easily transmitted and the chance of contagion and re-infestation is. 
very great. If she lias had intercourse without some satisfactory type of 
prophylactic the partner should consult a competent urologist, else the 
treatment she is receiving may prove unsatisfactory and disappointing.

The consensus of opinion is that the infestation remains localized 
in the vaginal vault and is of low virulence. One author, however, has 
presented a report showing the triehomonas vaginalis microscopically and 
in cultures from material obtained from ovarian cysts, chronically in 
flamed Fallopin tubes, in the placenta, peritoneal cavity, edometrium, 
blood of patients and that of their husbands, semen of husbands, and 
internal organs of embryos. lie also states that the triehomonas is 
encountered as frequently as the gonococci and produces harmful effects 
locally and generally, lie believes that the triehomonas starts as local 
infection, ascends and produces inflammation of the Fallopian tubes. 
After passing through the uterus and tubes it extends to the ovaries 
along the lymphatics. In the latter case the organisms are found in 
the peritoneal cavity and often in the blood of the patient.

It is hardly likely that this author is entirely correct, because a 
great deal of interest has been centered on this subject for the past ten 
years and very few complications have been attributed to the trieho 
monas vaginalis. However, the organism may not have been identified 
in cases in which it actually produced a lesion.

Another common type of vaginitis is that caused by monilia albicans 
(thrush), frequently seen during pregnancy. The vaginal secretion is 
rather typical. It is watery and yellowish and often contains pieces of 
membrane. An intense itching is produced. The vagina is more or less 
covered with a membrane which simulates that seen in diphtheria. Thus 
the erroneous diagnosis of diphtheria is often made. The membrane is 
loosely attached to the vaginal mucosa and when removed a few Bleed 
ing'points may be seen. The stained smear shows typical organisms.

The treatment consist of the following: two tampons (wool) satu 
rated with a solution of one drachm of sodium borate and one ounce of 
glycerine, thoroughly mixed. The tampons are placed in the upper por 
tion of the vagina. After twenty-four hours the patient removes them 
and returns to the office for another treatment. This treatment is given 
daily for three to four days, depending on the amount of membrane
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present. In protracted cases the solution is changed at the end of five 
days to one per cent gentian violet and the entire vagina is painted. 
The patient is usually relieved by either treatment. Recurrences seldom 
occur.

Invasion and infection following childbirth is rather common and 
is probably one of the most serious conditions confronting the obste 
trician and gynecologist. Its diagnosis is usually easy, the symptoms 
fairly characteristic, but the treatment very unsatisfactory. Following 
the puerperiuin the patient has a discharge, lower abdominal pain, back 
ache, possibly fever, and a general feeling of fatigue and discomfort. 
She may spend a great deal of her time in bed, have loss of appetite 
and weight and gradually becomes bed-ridden. The discharge is per 
sistent and upon vaginal examination one may find anything from 
simple endocervicitis to severe third degree tear with superimposed 
infection. The broad ligament may also be infected. Chronic cervicitis 
is very often closely associated with infections of the urinary tract. 
These patients have some or all of a group of symptoms, the outstanding 
of which are frequency of urination with burning, intermittent deep 
pain above the pubis, low backache and. less frequently, radiating pains 
into the groin, thigh, and upward along the course of the ureter.

The base of the bladder is intimately connected below to the anterior 
surface of the supravaginal portion of the cervix and above as far as 
the area of the internal os. This area is the anterior part of the base 
of the broad ligament or parametrium, which is also known as the 
"cardinal ligament" of the uterus. In the area between the peritoneum 
and the pelvic fascia is incorporated the utero-pubic ligament, an abund 
ance of loose areolar connective tissue, smooth muscle fibers, a rich net 
work of lympthatics and blood vessels. This is the region that is stretch 
ed or ruptured during parturition and later contributes to the develop 
ment of a cystocele. Normally its depth measures about one-third of an 
inch. It is logical to assume that such intimate histo-anatomieal relation 
ship would enable chronic cervicitis to be a factor in the production of a 
bladder lesion, either by direct extension or, most likely, through the 
lymphatics. This histo-anatomic lymphatic relationship is not brought 
out in the text books dealing with the anatomy and lymphatics of the 
bladder and cervix of the uterus. It has been fully,demonstrated experi 
mentally by the injection of India ink, as well as living and dead tubercle 
bacilli into the cervices of guinea pigs and rabbits that not only is there 
lymphatic connection between the bladder and cervix but also between 
the cervix and vagina. In chronic cervicitis there is also a perivascnlar 
lymphocytic infiltration and paracervical parametritis.

In many of these patients with bladder symptoms there is complete 
relief or marked improvement following coagulation of the cervix. It 
has been further shown that the area of infection in the type of cases 
described includes not only the cervical canal but also that part of the 
endometrium lying immediately above the internal os known as the 
"pars intermedia." Since the glands in the cervix rarely penetrate to 
a depth of more than one-eighth of an inch, it is fairly easy to destroy 
the source of the bladder disturbances by treating the infected glands. 
Not only must the glands in the cervix be treated but also those just 
above the internal os. Unless this is done with great care a constriction 
of the internal os mav result.

;l
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For simple erosion oi1 endoeervicitis local cauterization with twenty 
per cent silver nitrate and hot vaginal douches with maximum amount of 
bed rest and general measures for nutrition will suffice. If the infection 
is of greater severity with moderate cervical laceration then cauteriza 
tion with actual cautery or simple cervical repair may be done, or low 
amputation of the cervix may be necessary. If the condition is one 
wherein the cervix is beyond repair a high amputation should be done. 
If high amputation is done the patient should also be sterili/ed, as the 
uterus with the cervix amputated is usually incompatible with full term 
pregnancy. The Sturmdorff operation is the most practical type of 
cervical amputation which is not incompatible with pregnancy.

The discharge usually persists for two to four weeks following the 
above procedure and is usually more pronounced than before the treat 
ment, but should then clear up entirely.

Senile vaginitis is a condition quite often seen and is at times con 
fused with malignancy of the uterus or cervix. It may be caused by 
irritating vaginal secretions producing a maceration of the epithelial 
tissue, permitting entrance of infectious organism.* with resultant in 
flammation. In this condition, with the already smooth vaginal wall, 
narrowing of the upper portion of the vagina and smoothness of the 
cervix, the opposing surfaces of the vagina become adherent. Because 
of the discharge and raw surfaces adhesions form which are at first soft 
and friable but later become hard and strong, making separation of 
the surfaces difficult or impossible without surgical intervention. The 
discharge is usually thick and creamy because of the great amount of 
epithelial tissue, and has a foul odor. The discharge may be blood-tinged 
due to separation of the adherent surfaces. Malignancy should always 
be suspected and ruled out before the diagnosis of a simple senile 
vaginitis is made. The discharge causes moderate to severe irritation 
and pain with itching. Former perineal operations quite often leave 
a band or scar which during the post-menopausal age shrink and con 
tract, producing a narrowing of the vaginal orifice with inadequate 
drainage, hence the appearance of the above mentioned symptoms.

There is also a definite clinical entity produced by the lack of the 
ovarian hormone, as evidenced by the appearance of senile vaginitis 
following the removal of the ovaries. With liypoovarian function the 
symptoms may be the same, that is, leukorrhea, thick, creamy and pro 
fuse with abundance of vaginal epithelium, general vaginal and perineal 
discomfort, but with absence of the causative factor in the vagina.

The treatment depends upon the causative factor and the extent to 
which the condition has been allowed to progress. Cleanliness, local 
application to denuded areas, and if strictures are alarmingly present, 
conservative surgery is indicated. If it is due to an ovarian deficiency 
of course the ovarian hormones should be given and local treatment 
carried out.

All of the causative factors of this common symptom known as 
leukorrhea have not been mentioned in these remarks. They are numer 
ous and at times troublesome but are less frequent than those mentioned. 
They have not been omitted because they are unimportant but because 
it would be impossible to correlate all of them and give them their 
proper attention in a short discussion of this kind.
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Summary

Leukorrhea is a symptom, a common one, very commonly found 
but not commonly treated adequately. Some of the causative factors 
and a few of the older, as well as the newer methods of diagnosis and 
treatment generally employed at the present time have been mentioned. 
An effort has been made to enable all of us to recognize the underlying 
causes of a frequent symptom.

The question of malignancy with its symptom of leukorrhea has been 
mentioned chiefly to impress the importance of such a mild symptom 
as leukorrhea, that could be so mild in its initial appearance and so 
deadly in its exit.

In conclusion I should like to quote the adage: "more mistakes are 
made by not seeing than by not knowing." " '

Al'TO-VACCINATION ON THE EYELID AND CON.jrNLTIVA

CASE liEPOHT

By PHILIP A. MULHERIX, M. D., Clinical Assistant in IViliatrics, 

University of Georgia School of Medicine

Auto-vaccination is not an uncommon condition in children. One 
sees fairly frequently a transfer of a vaccination from the arm via the 
fingernails to the lip, nose, cheek, arm or leg. There is at least one 
instance of a transfer to the eye, probably more. The method of transfer 
in the case to be reported seemed unusual enough to warrant reporting. 
The accompanying photograph was made after the acuteness subsided and 
tends to belittle the gravity of the appearance of the eye at its worst 
stage. Though a photograph was made at the height of the reaction, as 
is too frequently true, it turned out badly.

It is the occurrence of these cases of auto-vaccination that lends 
weight to the practice of some physicians of recommending smallpox 
vaccination early, i. e., at about three months of age. Then too, cases 
of post-vaccinal encephalitis are even more rare a«t this early age than 
later.

Report of A Case

Jean DeL.. a white girl of three years had a rather persistent thumb- 
sucking habit. She was seen in the office October 14, 1 !):!(>, because of 
several lesions on her right eye. They had been present three days. 
There was no purulent discharge and four vesicles on the upper eye 
lid and two small whitish, ulcer-like areas on the lower palpebral con 
junctiva. There was no purulent discharge and a smear revealed noth 
ing specific. Ten per cent ammoniated mercury ointment and 10 per 
cent argyrol were prescribed. Two days later, October Kith, 1936, she 
was seen for the same condition at home when her temperature was 104 
degrees (F.), and she had seven lesions on the outside of the right eye 
lids and the same two on the palpebral conjunctiva. These lesions were 
now larger, more pustular and surrounded by enough soft tissue edema 
to close the eye. There was noticed at this time, a large, whitish, ulcer-
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like area, the si/e of a large green pea on the buccal mucosa just above 
the left upper canine tooth. Consultation with an ophthalmologist had 
been accomplished by telephone earlier in the day but nothing definite 
had been brought out. On this trip to the house an older sister proudly 
displayed her healing vaccination mark with the remark that it had done 
fine ever since Jean had bitten it off just a week before. With this in 
formation we cultured some of the material from a pustule and felt 
more confident of our symptomatic treatment.*

On October 17th, the temperature began to drop but the eye was 
at its worst. By October 18th, the temperature was normal and the acute- 
ness of the eye had diminished. Thereafter the eye rapidly returned to 
normal much as an ordinary vaccination reaction might do. Fortunately 
there was very little subsequent scarring.

Conclusions

1. A case of autovaccination on the eye is reported, resulting from 
biting off the pustular vaccination of another child, and transfer to the 
eye, probably by the thumb.

2. A plea is made for early vaccination of infants against smallpox.

*Dr. E. S. Sanderson, Professor of Bacteriology, University of Georgia School of Medicine, 
inoculated a rabbit's stomach with tlie culture material, and subsequently reported a typical 
vaccination reaction.
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DIAGNOSIS OF BRAIN TUMOR
By R. F. SLAUGHTER, M. D., Professor of T̂euro-Surgery, 

University of Georgia School of Ifedicine

The diagnosis and localization of brain tumor is done by the orderly 

summation of a very complete history, neurological examination and 

other special localizing tests such as a visual field and an encephalo 

gram. In most instances before the diagnosis of brain tumor is made all 

of these factors have been utilized.

(1) Occurrence.

Brain tumors in children occur usually in the midline structures. 
These structures are motor in their reaction and consequently the first 
symptoms of a brain tumor in a child are motor manifestations. The 
most common symptom is difficulty in walking, described as asynergia, 
which is incoordinatioii of movement and loss of tone in the muscles, 
accompanied by severe nausea and vomiting. In the adult the tumor is 
usually in the periphery, that is the lobes of the brain or cerebellum. 
Glandular tumors may be found at any age.

(2) Etiology.

The etiology of brain tumors is unknown at the present time. There 
is, however, some evidence that meningiomata may follow cerebral 
trauma.

(3) Signs and symptoms.

The three most frequent complaints that bring the patient who has 
a brain tumor to the doctor's office are headache, double vision or im 
pairment of vision, and epilepsy. If a patient presents himself with a 
complaint of headache which has been increasing in severity over the 
past several months and is worse on reclining or early in the morning 
when he first arises, a tumor should be suspected. A headache which 
comes on toward evening and is improved after a night's sleep should 
make one suspect eye trouble or meningeal syphilis. A patient will 
frequently present himself to his doctor with the complaint of gradual 
diminution of vision or that he is seeing double. One should be suspici 
ous of intracranial pressure producing a choked disc and a weakness of 
the sixth nerve. The patient will frequently complain of bumping into 
objects on one side, particularly the door as he goes through it, and state 
that he does not see so well from that side of his eye, indicating a pos 
sible hemianopia. The presence of a choked disc means the patient has 
a brain tumor unless proved otherwise. It has been stated that one- 
third to one-half of all patients suffering with convulsive states begin 
ning after twenty-five years of age have brain tumors. Arteriosclerosis 
is very seldom the cause of convulsive states in advanced age. Other 
than brain tumors, syphilis and other infections of the brain are the 
principal offenders. It is a good practice to do an air injection on all 
patients suffering from convulsive states. Convulsions which change 
from general to a focal nature mean a brain tumor. A transient attack
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of numbness and paralysis following a convulsion is very strong evidence 
that a tumor is present. Ur. Penfield states that all eases of Jacksonian 
epilepsy should be explored, and I am inclined to believe in his excellent 
pathological judgment. Convulsive states in adults should not be treat 
ed lightly.

(4) Mental changes arc a frequent concomitant of brain tumor. 
The family complains that the patient has become progressively lax in 
his habits, with drowsiness and frequent irritability. The patient may 
develop difficulty in speech and most particularly in selecting the 
proper word to use. This may go on to complete motor aphasia. There 
is occasionally a complaint of a bad taste or odor associated with petit 
mal attacks or dream states which point to the temporal lobe. With 
this there is frequently a complaint of dizziness or ringing in the ear on 
the same side. Flashes of light, which may be either without configura 
tion or well formed images, make one think of the occipital lobe or the 
temporal lobe or the third ventricle.

(5) Focal changes are of definite localizing value. Progressive 
weakness of one or both extremities en the same side or progressive 
numbness indicates a brain tumor. If there is a flaccid paralysis with 
only slight sensory changes, the motor area is involved. If there are 
slight sensory changes with a spastic paralysis, the preniotor area is 
involved. If there is a proptosis of one eye, difficulty with the sense of 
smell on this side with ipsilateral atrophy and contralateral papidoe- 
dema with mental changes, a frontal lobe lesion is present. Slight weak 
ness with definite sensory changes, loss of ability to recognize objects 
as to size, shape and weight (asfereognosis), with a feeling of numb 
ness in the extremities of one side suggest the parietal lobe. In a tem 
poral lobe lesion in the left side one should expect to find aphasia if 
the patient is right handed, and a lesion in the right side will produce 
apliaasia if the patient is left handed. Likewise there is a defect in the 
visual field which involves the macula bundle. There may also be vague 
auditory symptoms such as ringing in the ear or fullness in the ear. 
Unicinate attacks or peculiar sensations of smell and taste are found in 
temporal lobe lesions associated with petit mal attacks, or dream states. 
A lesion of the occipital lobe usually is manifested by an early choked 
disc, with difficulty in vision and a homotonous hemianopia which 
spares the macula bundle. Pituitary lesions give a bitemporal visual 
field defect with gradual loss of vision.

There are also the glandular changes of acromegaly with neighbor 
hood pressure signs of polyuria, polydipsia, impotence, and loss of 
secondary sex characteristics. Involvement of the pineal gland will 
invariably give dilated, fixed pupils which do not react to light, and 
loss of upward gaze. Frequently associated with this at puberty is 
niacrogenilosomia praecox. Tumors of the brain stem are characterized 
by bilateral involvement of the pyramidal tract and involvement of 
several of the cranial nerves. These tumors do not show intracranial 
pressure until very late in the disease. Tumors of the fourth ventricle 
are characterized by an early development of choked disc and difficulty 
in vision, with nausea and vomiting. Tumors of the cerebral pontine
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angle are characterized by an early development of choked disc, visual 
disturbances, ringing in the car, gradual loss of hearing, loss of sensa 
tion in the cornea of the eye and face, with a peripheral facial weakness, 
and difficulty in walking. There is nausea and vomiting with pain in 
the stomach.

4. Classification:
1. Fibroblastic Tumors: (a.) Meningioma or Meningeal Fibro- 

Blastoma; (b.) Perineural Fibroblastoma.
2. Glioinas: (a.) Astrocytoma; (b.) flpendymoma; (c.) Spongi- 

oblastoma; (d.) Oligodendroglionia; (e.) Medullablastoma; 
(f.) Papilloma.

3. Glandular Tumors: (a.) Pituitary A-denoma; (b.) Pinealoma; 
(c.) Supracellar Cyst.

4. Blood Vessel Tumors: (a.) Hemangiomata.
This classification is necessary because of prognosis, method of 

treatment, and in determining the value of X-ray therapy.

1. Fibroblastic Tumors:
The meningeal fibroblastic tumor arises from the meninges and is 

found along the dural sinuses, usually the longitudinal sinus or the at 
tachments of the dura to the base of the skull. The perineural fibro- 
blastoma arises from the coverings of the cranial nerves. The one 
usually involved is the eighth. These tumors are relatively benign and 
after the capsule and tumor have been removed do not return. However, 
intracapsular enucleation gives relief for a number of years. The fibro 
blastic tumor involves the brain only by encroachment. It is not a 
true brain tumor.

2. Gliomas:
a. Astrocytoma.

This tumor usually arises in the peripheral aspect of the brain, that 
is in the frontal or parietal lobes or the cerebellum. It is a slow growing 
tumor that is not influenced by X-ray therapy and is prone to undergo 
cystic changes. The cysts contain a mural nodule< and upon removal of 
this nodule the cyst does not reform. It is also prone to become calcified.

b. Ependymoma.
This is a relatively malignant tumor that is only slightly affected 

by the X-ray. It arises in the vicinity of the ventricles of the brain 
usually from the epeiidymal lining and extends out into the cerebral 
lobes. It is a deep seated tumor and is difficult to-remove.

c. Spongioblastoma or Multiple Glioma:
This is the most malignant of all brain tumors. It usually arises 

in the vicinity of the Sylvian fissure and grows rapidly. It contains 
many mitotic figures and giant cells and varying sized round or oval 
cells. Degeneration with in the center of the tumor is common and 
hemorrhage into the tumor is seen frequently. It is affected only s.ight- 
ly by the X-ray, and since it is impossible to remove all of this tumor, 
consequently, it recurs very rapidly. An internal decompression is 
usually the only method of treatment.

» I
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d. Oligodendroglioma:
This tumor arises in the cerebral lobes usually, and most frequently 

in the upper frontal. It is affected very little by the X-ray and is prone 
to have fine droplets of calcium deposits. It is relatively slow growing 
and an attempt at radical removal should be made.

e. The Medullablastoma:
This tumor is also called gliosarcoma. It resembles the lympho- 

sarcoma. The tumor is very malignant. The cells are small oval cells 
of the same size. There is very little stronia. It is very sensitive to the 
X-ray and good results may he expected from radical removal followed 
by extensive Roentgen therapy. It may recur, however, after a period of 
time.

f. Papilloma:
The papilloma is not a true brain tumor. It occurs usually in the 

third ventricle and arises from the choroid plexus. It is not affected by 
the X-ray.

3. Glandular Tumors: 
a. Pituitary Adenoma:

These tumors are divided into chromophilic, chromophobic, and baso- 
philic. The chromopliobic adenoma is the most common type and seldom 
gives glandular changes but is recognized by pressure on the optic 
nerves. The chromophilic adenoma produces hyperpituitarism, that is, 
acromegaly and gigantism. The basophilic tumor produces dishing's 
disease of hypertension, with shoulder and neck distribution of fat, 
increase in body hair, dark striae over the abdomen, etc. These tumors 
are removed by surgery if they produce visual disturbance. If there is 
no visual disturbance of serious nature they are treated by X-ray first, 

b. Pinealoma:
These tumors are malignant with a very high mortality because of 

their position. They are radio sensitive and X-ray therapy should be 
given either before or after a radical removal. Calcified tumors of the 
pineal should be removed surgically, 

c. Supracellar Cysts:
This tumor is malignant because of its space occupying character 

and its tendency to recur. It undergoes calcification and is very fre 
quently diagnosed by this. X-ray treatment is given after the cyst has 
been partially removed. This tends to prevent reformation.

4. Blood Vessel Tumors:
Blood vessel tumors are a frequent cause of epilepsy. (All cases 

of Jacksonian epilepsy should be explored). They are radio sensitive, 
and after an attempt has been made to obliterate most of the anasto 
mosis of the vessels. X-ray therapy should be given.

5. Diagnostic Procedures:
1. Lumbar Puncture:

In cases of suspected brain tumor lumbar puncture is done 
if there is no evidence of a choked disc. If there is, a lumbar puncture 
should not be done. Pressure of 200 mm. of water or over, with a history 
and findings of a tumor is very significant. The color of the fluid is
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important as yellow fluid may point the way to the diagnosis of a sub- 
dural hematoma. There may be a cell count up to two or three thousand 
with a brain tumor. This usually means a tumor in the vicinity of the 
ventricle. Likewise the protein 'content of the fluid is very high when 
the tumor is encroaching upon the ventricular wall or an eighth nerve 
tumor is present. The Wassermann reaction and the colloidal gold- 
curve are important in the differential diagnosis. From these tests 
often conclusions may be reached that there is something wrong within 
the brain and further examination will be necessary.

2. X-ray: ^

From the history and neurological findings an opinion will 
be formed that a lesion is on the right or left.side. Stereoscopic,films 
are then taken with the suspected side next to the film, also an antero- 
posterior view. From these films separation of suture lines may be 
observed. There may be convolutional erosion of the skull due to long 
standing intracranial pressure. Localized erosion or thickening of the 
.skull due to underlying brain tumor which sometimes grows through the 
bone and resembles an osteoma on the outside of the skull may be seen. 
Calcification in a tumor may be seen on clear X-ray films and is usually 
indicative of an astrocytoma, oligodendroglioma or ependymoma. A local 
ized calcification in the brain means brain tumor unless proved other 
wise. Calfification of the pineal gland is looked for as the shifting of 
this gland from one side to the other will localize a tumor. The region 
of the sella turcica is searched for calcification of a supracellar cyst. 
The sella turcica is examined also for enlargement or erosion of a pitui 
tary tumor. The poms acusticus is examined for enlargement which 
may indicate an acoustic neuroma.

3. Visual Fields:

A careful study of the visual fields should be done on every 
patient suspected of having a brain tumor. These should be checked 
often. This is best done by means of the tangent screen and witli vary 
ing sized test objects.

4. Encephalography: «

The spinal insufflation of air or pure oxygen is used where 
there is normal intracranial pressure in cases of suspected intracranial 
lesion in which more definite and localizing information is necessary. 
It is frequently of definite therapeutic aid in cases of convulsions follow 
ing trauma and infection. It is not a dangerous procedure. In experi 
enced hands the mortality is only one-tenth of one per cent. I do not 
think it should be done unless the operator is prepared to continue with 
the intracranial operation in the event difficulty develops. Over a thou 
sand have been done at the Boston City Hospital without a fatality. A 
negative encephalogram does not mean that a tumor is not present. Its 
presence may be detected later.

5. Ventriculography:

In cases of definitely suspected brain tumors and in all cases 
with spinal fluid pressures above 200 mm. of water, a ventriculogram 
should be done unless the tumor is localized otherwise. There is a ten-

,1
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dency now to do ventriciilograpliy even 0:1 tluv-e cases because the exact 
location of the tumor with its size and depth is of extreme importance 
in the choice of the operative approach. The air is injected into the 
ventricle directly through two trephine openings in the occipital region. 
Upon taking the X-ray film a shadow is cast indicating the normal 
ventricle. A shifting of the shadow of the ventricle to one side or a 
filling defect indicates tlie presence of a tumor. The operation should 
be performed immediately thereafter.

6. Treatment:

The treatment of all intracranial neoplasms is operative. 
The prognosis is hopeless without surgical intervention. Due to the 
work of Dr. dishing, who perfected modern neurological surgery, this 
country leads the world in this work. He has definitely proved that 
results of brain tumor surgery parallels surgery for tumors in any organ 
of the body.

RECENT STUDIES IN ARTERIAL HYPERTENSION
Part 1: Essential Hypertension 

By R. E. SLAUGHTER, M. T>., and ROBERT RASKIXD, M. D.

Since Bright observed the association of cardiac hypertrophy and 
high blood pressure with diseased kidneys, there has been ceaseless 
clinical, anatomical and experimental investigation along with much 
gross speculation as to the renal implications in the hypertensive syn 
drome. Volhard referred to two groups of hypertensives; one in which 
the renal function was definitely impaired and the other in which renal 
function was normal. It is this latter type which will be spoken of 
here as essential hypertension.

In an effort to establish the underlying pathology of increased 
arterial pressure as well as to produce this disease in experimental ani 
mals numerous experiments have been performed along lines of altera 
tion or destruction of the renal parenchyma. Such experiments as 
bilateral nephrectomy, reduction of the amount of functioning renal 
tissue by cautery, excision, ligation of the branches of the renal artery, 
infraction and irradiation failed in practically all cases to produce sus 
tained elevation of the blood pressure. Negative results were also 
obtained by compression of the kidneys in an oncometer, passive hy- 
peremia. permanent obstruction of the ureters and the injection of 
nephrotoxic and sclerosing substances. All of their investigations point 
to the fact that a certain amount of intact renal tissue is required for 
the production and maintenance of an elevated blood pressure. This 
led Goldblatt. Harrison and Mason and others to postulate the presence 
of a pressor substance elaborated in the renal cortex which was respon 
sible for the production of the rise in blood pressure. Harrison and 
Mason demonstrated the existence of this pressor substance by injection



OF AUGUSTA, GEORGIA 15

of saline extracts of the renal cortex into dogs witli the production of .sustained (for several hours) elevation of the arterial tension. Similar experiments have been done in human beings with normal blood pres sures who were given intravenous injections of blood from hypertensives; the recipients of these transfusions had a transitory hypertension.

Goldblatt was the first to demonstrate that the renal cortex elabo rated pressor substance in increased amounts under conditions of ischemia. He was able to produce in dogs and other experimental ani mals a condition analogous to essential hypertension in the human being by the partial occlusion of the renal artery with an especially designed silver clamp. The kidneys in these animals showed no gross or microscopic pathology at the necropsy table. He further proved his point by means of two more experiments. The removal of the clamps from the renal arteries resulted in a return of the blood pressures to normal; occlusion of the renal veins prevented the pressor substance from entering the peripheral circulation. Consequently, the animals failed to develop elevation of blood pressure despite the presence of the clamp on the renal artery. Thus we see that the pathogenesis of essential hypertension has been well established on an experimental and clinical basis.

These results and findings are of more than academic significance; in fact they form the basis of diagnosis and treatment of the various types of hypertension. Since we know that essential hypertension occurs in the presence of good renal function and in the absence of endocrine dysfunction; we therefore have a basis for classification of the physical sign of elevated blood pressure. Now let us apply this knowledge to the treatment of a patient with essential hypertension.

Given a patient with a blood pressure of 200/140 who comes to the office with complaints of dixxiness. headache and syncope. The patient is found to be free from other gross organic lesions; the cardio-vascular system is free from advanced sclerotic changes and renal function is found to be unimpaired on the basis of non-protein nitrogen, urine concentration and pheiiolsulphoiiphthalein excretion tests. Such a patient may be rendered free from signs and symptoms by obviating the cause of hypertension, namely, relieving the condition of renal ischemia. It is known that the removal of the sympathetic innervation to any structure of the body results in an increased blood supply to that structure. AVith this as a basis, a resection of the sympathetic nerves to the kidney is carried out bilaterally in two operations. In skilled hands, this is a fairly simple procedure carrying with it a very low mortality rate and a high percentage of clinical and symptomatic cures. The percentage of good results in these cases is in direct pro portion to the care in the selection of individuals for operation. Those cases with poor renal function or advanced sclerosis of vessels will be benefited little or not at all due to the fact that the walls of the vessels are too hard and brittle to respond to the increased parasympathetic stimulation following the splanchnic section. Thus we find that essential hypertension becomes amenable to surgical therapy in certain selected cases.
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HEPARIN

By GEO. A. TKAYLOR, M .D., F. A. C. S., Professor of Clinical Surgery, 

University of Georgia School of Medicine

Intravascular clotting is a problem which has long engaged the 
minds of clinicians and research workers. Its results are evidenced all 
too frequently in that great terminator of life, coronary occlusion; and 
in the morbidity and mortality occasioned by illness, confinements and 
surgical procedures. An agent that offers hope of prevention will, 
therefore, prove of great value and reduce disabilities and deaths from 
this cause.

In speaking before the University of Minnesota Medical School on 
its fiftieth annivesary, Dr. Charles H. Best reported the preliminary 
results with the use of hepariii as carried out by himself and his col 
leagues, Dr. Arthur Charles and Dr. A. D. Scott. Heparin was isolated 
originally from the liver in 1916 by Drs. McLean and Howell of Johns 
Hopkins University, but the amount obtainable was small. After almost 
ten years of investigation Drs. Charles and Scott have devised a method 
which yields larger amounts of purified heparin, and it is now being 
produced in such quantity that clinical trials are in progress. These 
are being prosecuted in two widely-separated places: Toronto and 
Stockholm. "Patients who have undergone operative procedures, which 
are followed by a relatively higl\ incidence of embolic phenomena have 
been heparized during the so-called 'anger period.' The results leave 
little doubt that heparin is a valuable adjuvant in certain types of 
vascular surgery, namely, embolectomy, vascular anastomosis, etc. The 
one place in the human body where the process of thrombus formation 
can readily be watched is in the retinal vesssels. Promising results, with 
the use of heparin have been reported by Swedish, workers in the treat 
ment of thrombosis of the central vein of the retina." It is stated that 
internists are beginning to use this agent in cases of persons-who suffer 
from coronary heart disease.

Both beef lung and beef liver have been found to be .rich sources 
of heparin, the lung yielding the greater amount.. It is also found in 
beef intestine, muscle, blood, lymph nodes spleen and kidneys. It is 
now being produced on a large scale, and, like insulin, is un&er control 
of the University of Toronto. *v*-

While the work must await further clinical verification, the results 
so far, both in experimental animals and with the ill, lead physicians 
to hope that heparin may prove as important as a life saver.in coronary 
heart disease, and other conditions where blood clots menace life, as 
insulin has proved in diabetes.
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