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THE TREATMENT OF POISONING DUE TO BARBITURATES
PERRY P. VOLP1TTO, M. D., Professor of Anesthes:ology, 

University of Georgia School of Medicine

Considerable laboratory and clinical data have been accumulated 
on the treatment of poisoning from barbituric acid derivatives. A 
rationalization of a clinical approach to this ever increasing mode of 
self extermination is not without justification. Notwithstanding the pre 
ponderance of evidence both in reports from the laboratory ami the clinic 
for the employment of specific combative measures, '.'shot-gun" methods 
are not rarely employed. Indiscriminate choice and use of stimulants 
or analeptics may not infrequently enhance the depressant action of the 
barbiturate involved, rather than counteract its deleterious effect.

The complexity of the barbiturates as a group increases with each 
addition to its class. There is no group of drugs in the Pharmacopeia 
which differ so widely, not only in their length of action, but also in 
their mode of elimination and individual variabilitv of reaction in appar 
ently similar persons. Tatum and his co-workers (1, 2) have conveni 
ently divided the barbituric acid derivatives into several groups based 
upon their length of action:
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(1) The long acting including phenobarbital (luminal) and 
barbital (veroiial).

(2) The intermediate acting including neonal, dial, ipral, alurate 
and amytal.

(3) The short acting including pento-barbital (nembutal), 
phandorn, ortal and seconal.

(4) The ultra-short acting including sodium evipal, sodium pento- 
thal, and the thio derivative of amytal.

The ultimate fate of the barbiturates in the body is not completely 
understood. However, it is now generally conceded that the long acting 
derivatives are either largely or partially excreted as such by the kid 
neys (barbital 80 per cent, phenobarbital 30 per cent) whereas the shorter 
acting ones are largely destroyed in the body, probably the liver playing 
the major role in detoxifying them (3, 4). The affinity of the barbituric 
acid derivatives for the nervous system has been demonstrated by many 
investigators (5, 6). Keeser and Keeser (7) definitely showed the 
selectivity of the barbiturates for the mid-brain and thalamus. This was 
corroborated by Ehrismann (8).

Laboratory evidence (9) and clinical experience seem to indicate 
that overdosage from the long acting barbiturates generally results in a 
prolonged narcosis culminating in pulmonary congestion and other 
complications. The shorter acting ones, when given in excessive 
amounts, generally produce respiratory and circulatory depression which 
may proceed to paralysis of respiration. Therapeutic measures in any 
overdosage of the barbituric acid group depend upon the individual case. 
Not infrequently one is unable to determine definitely at the onset or 
even after thorough examimition what drug is involved. Dosage, as 
pointed out by Alexander (10), is of little value, due to the variability 
of action of the same drug in different individuals.

The recognition of barbiturate poisoning need not be difficult. Any 
unconscious patient should be suspected who has loss of wink and lid 
reflexes, rapid thready pulse, low blood pressure, shallow respiration 
and not rarely sub-normal temperature. The pupil may be of any size; 
usually it is small and fixed, though in amytal overdosage the pupil 
is frequently dilated.

Agreement is quite general as to the initial form of therapy in 
barbiturate poisoning (10, 11, 12, 13). This should include the follow 
ing:

(1) Establishment of adequate respiratory exchange should always 
be the first consideration. In the event of respiratory arrest immediate 
artificial respiration should be instituted, employing the method best 
adapted for the occasion (29, 30). An adequate airway must be main 
tained. This may be accomplished best by passing a soft rubber endo- 
tracheal catheter through the nares into the trachea. Cocainization of 
the pharnyx and larynx may be desirable to obtund any annoying 
reflexes. Intubation in comatose individuals will aid to prevent pul 
monary edema. The airway should be maintained and kept clear of 
mucus and other matter by suction.
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(2) Gastric lavage should be a routine procedure regardless of 
how long the drug has been ingested. A full stomach will greatly re 
tard absorption of the ingested barbiturate. Moreover, the barbituric 
acid derivatives tend to diminish or halt peristalsis, hence it may be 
possible to recover a great deal of the agent even long after the normal 
emptying time of the stomach. Bleckwenn and Masten (12) have also 
found this procedure helpful at times in identifying the type of barbi 
turate involved by the recovery of bits of colored capsules.

(3) Support of circulation and nutrition requires five per cent 
glucose and normal saline as indicated. Small repeated blood trans 
fusions and tube feeding of a high caloric liquid diet must not be over 
looked.

(4) Maintenance of body heat. This needs no elaboration. The 
body temperature in these individuals may vary from subnormal to 
extremely high temperatures. This should be controlled.

(5) Excretion. Ten per cent sucrose intravenously as a diuretic 
may be of value especially where the long acting barbiturates are in 
volved. There may be need to supplement this with chemical diuretics, 
when oliguria or anuria may be present. Catharsis should be employe:! 
to aid in the expulsion of any drug in the lower intestinal tract. Mag 
nesium sulphate is to be avoided due to its depressant action on an 
already depressed gastro-intestinal tract. Sodium phosphate in two to 
three ounce dosages may be employed.

(6) Oxygen therapj' is indicated in the presence of a rapid pulse 
and increased body temperature.

(7) Nursing care. A special nurse should be employed to take 
care of the feeding, aspirate mucus and other matter, frequently change 
the position of the patient as an aid in preventing pulmonary stasis and 
the formation of decubitus.

A controversial point in the treatment of barbiturate poisoning is 
the use of stimulant drug therapy. Analeptics may be classed into 
several groups according to their chief point of action:

(1) Agents acting peripherally on the circulation and thus in 
directly improving the oxygenation of a depressed respiratory center, 
e. g., ephedrine, and epinephrine.

(2) Agents acting on the carotid sinus and reflexly stimulating 
the respiratory center in the medulla, o. g., coramine, alpha lobeline and 
cyanide.

(3) Agents acting directly on the medulla, e. g., metrazol, picro- 
toxin, caffeine and carbon dioxide.

(4) Agents acting directly on the center involved in sleep (al 
though the whole brain is undoubtedly involved in sleep, the hypotha- 
lamic-tuber cinereum region is regarded as the center) (14, 15), e. g., 
picrotoxin and probably metrazol.

Since barbiturate depression apparently involves chiefly the hypo- 
thalamus and the basal ganglion regions of'the central nervous system,



4 BULLETIN OF THE UNIVE'RSITY HOSPITAL

picrotoxin and metrazol theoretically would be the analeptics of choice. 
Laboratory animal experimentation (16, 17, 18, 19, 20, 21,. 22) endorses 
the use of either or both of these stimulant drugs. Clinical experience 
(10, 11, 12, 13, 23, 24, 25) corroborates the value of picrotoxin but data 
at present are insufficient as regards metrazol. Werner and Taum 
(26, 27) are at present of the opinion that in the experimental animal 
picrotoxin and metrazol have essentially the same duration of action, 
while metrazol has peak effects in contrast to the latent period effects 
of picrotoxin. The latter can counteract the largest and metra/.ol the 
next largest amount of sodium peutobarbital (nembutal) in the labora 
tory animal. This would lead one to believe that in mild depression 
from the shorter acting barbituric acid derivatives inetra/ol would be 
an effective drug, providing respiration is not paralyzed. However, 
one rarely knows the amount or even the drug involved in any given 
case. Picrotoxin, whichi is capable of counteracting mild depression as 
well as being more efficient in the presence of greater depression (if 
respiratory arrest is not present), would seem to be the agent of choice.

A great deal of caution is advised when either picrotoxin or metrazol 
is employed. Therapy in either instance should not be pushed to the 
point of actual convulsions. The end.point of treatment with either 
drug is reached when any sign of twitching about the face appears. 
Sometimes this may be immediately preceded by retching anil vomiting 
which should be construed as a warning to cease injecting the stimulat 
ing drug. Bleckwenn and Masten (12) emphasize the importance of not 
overlooking cerebral edema as a possible cause of failure of an indivi 
dual to return to consciousness following intravenous therapy with 
picrotoxin. In similar circumstances this would also apply to metrazol. 
Hypertonic glucose is of value as an adjunct in such instances. If 
cerebral edema or respiratory arrest does not complicate the picture, 
an individual poisoned by the shorter acting barbituric acid derivatives 
will usually return to full consciousness with intravenous therapy of 
either analeptic. In depression due to the long acting barbiturates the 
most to be expected with stimulant drug therapy is a reduction in the 
depth of the narcosis. Too extensive treatment in the latter instance 
may result in a secondary depression due to the agents employed. 
Depression due to the ultra-short barbiturates necessitates immediate 
and adequate artificial respiration. Analeptics have no place in treat 
ing this type of depression.

Initial therapy with either picrotoxin or metrazol should be by the 
intravenous route. Picrotoxin (aqueous solution, one cubic centimeter 
equals three milligrams) can be safely given at the rate of one cubic 
centimeter per minute until definite effect is demonstrated. This may 
vary from a lesser degree in the depth of the narcosis to a return of 
reflexes or even an awakening of the patient where the shorter acting 
barbitutates are involved. Any sign of retching, vomiting or twitching 
about the face indicates a definite warning of having reached the end 
point of therapy for the time being. ]\Eetra/ol (10 per cent aqueous 
solution, one cubic centimeter equals 0.1 gram) may be given in a like 
manner, i. e., one cubic centimeter per minute intravenously, observing 
the same precautions as with picrotoxin. In the instance where these 
analeptics have reached an end-point this level of depression may be 
maintained not infrequently by resorting to subcutaneous administration
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of either metrazol or picrotoxin, one to three cubic centimeters every 
half hour. The intravenous route is then reserved for the occasions 
where there may be a deepening of the narcosis.

Coramine is of no value in the treatment of severe barbiturate 
depression. Both experimentally and clinically coramine has been found 
not only worthless, but there is a definite hazard accompanying its use 
iu this type of poisoning (21, 27, 28). Secondary depression not in 
frequently occurs which in some cases may be followed by pulmonary 
edema. Deaths have occurred where coramine was utilized in the pres 
ence of barbiturate depression that suggested it had an unfavorable 
effect (28).

Finally it may he well to repeat and emphasize that analeptics have 
no place where respiratory arrest is present. ^ Artificial respiration is 
imperative.

Summary and Conclusions

Haphazard modes of treating acute barbiturate poisoning are un 
justifiable on the basis of both animal experimentation and clinical use.

An understanding of the pharmacology and physiology of the barbi 
turic acid derivatives is essential for a rational approach to the problem.

The treatment should include the establishment of an adequate 
airway; artificial respiration if indicated; gastric lavage; the encourage 
ment of elimination of the ingested drug by proper purgation and 
diuresis; the support of circulation and nutrition; the maintenance of 
body temperature and special nursing.

The use of analeptics in barbituric acid poisoning needs judicious 
choice and supervision. Picrotoxin and metrazol seem of undisputed 
value, the former probably having a greater range of use. Either may 
prove detrimental if used in excess. Coramine is of no value in this 
type of depression and may possibly be dangerous.

The treatment of respiratory paralysis by adequate artificial respira 
tion has no equal.

The empiric use of anti-depressant agents is to be condemned. 
The need of individualizing the treatment of 'barbiturate poisoning 
according to the presenting problem isi paramount.

BIBLIOGRAPHY
(1) Fitch, R. H. and Tatum, A. I/., The Duration of Action of Barbituric Acid Derivatives 

as a Basis of Classification. .lour, of Phanna. & Kxper. Thera., 44:3 Mar., 1932.
(2) Werner, Harold and Tatum, A. L.., "Outline on Barbiturates,'-' unpublished.
(3) Herwick, R. P., Determination of Barbituric Acid Derivatives in Urine and Tissues. 

Arch. Inter de Pharmaco. et de Ther. XLV:II, 1933.
(4) Koppanyi, Theo., Linegar, CTias., and Dillie, .T. II., Studies on Barbiturate; Analysis of 

the Duration of Action of the Barbiturates. Jour, of Pharm. & Exper. Ther., 55:1, 62, 
Sept., 1935.

(5) Bruning, A., and Kraft, B., Detection of Veronal in Parts of Old Cadavers Arch, de 
Pharma., CCLXV: 712-716., 1927.

(6) Fabre, B., and Fredet, Studies in Localization and Elimination of Some of the Derivatives 
of Malonylurea. Jour, de Pharma. et de Chim. 11:321, 1923.

(7) Keeser, E., and Keeser, J., Localization of Verona!, Phenylethyl and Diallyl Barbituric 
Acid in the Brain. Arch .F. Exper. Path, u Pharma. CXXVII: 230-230, 1928.

(8) Ehrismann, O., Penetration of Narcotics of the Barbituric and Urea Types in the Central 
Nervous System. Arch. F. Exper. Path u Pharma. CXXXVI: 113-119, 1928.



6 BULLETIN OF THE UNIVERSITY HOSPITAL

(9) Maloney, A. H., and Tiitum, A. L., Piciotoxin ns nn Antidote in Acute Poisoning by 
the Longer Acting Barbiturates. Jour, of Phar. & Exper. Ther., 44:3, Mar., 1932.

(10) Alexander, F. A. D., The Treatment of Acute Barbiturate Poisoning. Trans. Amer. 
Soc. of Anes. Inc., N. Y., Mnr. 22, 1938.

(11) Rovenstine, E. A., The Antidotal Action of Picrotoxin in Acute Intoxication by the 
Barbiturates. Amer. Jour, of Med. Scien. 196:1, 46-50. July, 1938.

(12) Bleckwenn, W. J., and Hasten, M. G., Barbiturate Intoxication. .1. A. M. A. 111:6, 504. 
Aug. 6, 1938.

(13) Volpitto, P. P., Picrotoxin as an Antidote for Acute Barbiturate Poisoning. Trans. 
Amer. Soc. of Anes., Inc., N. Y., April 8, 1937.

(14) Wechsler, I. S., "Clinical Neurology," 3rd Edition, 1&37.
(15) Grinker, R. R., "Neurology," 2nd Edition, 1937.
(16) Maloney, A. H., Picrotoxin as an Antidote >n Acute Poisoning by the Shorter Acting 

Barbiturates. Jour, of Phanna. & Exper. Ther. 41: 1931.
(17) Idem. Jour, of Pharma. & Exper. Ther. 42: 1931.
(18) Idem. Jour, of Phanna. & Exper. Ther. 45:267, 1932.
(19) Idem. Jour, of Pharma. & Exper. Ther. 49:, 1933.
(20) Idem. Jour. Nat. Med. Assoc. 25:, 1933
(21) Barlow, 0. W., The Relative Efficiency of a Series of Antidotes to Sub'.ethal and Lethal 

Dosages of Pentobarbital, Cliloral Hydrate, and Tribronii'thanol. Jour, of Pharma. & 
Exper. Ther., Sept., 1936.

(22) Barlow, O. W., The Effectiveness of Therapeutic Measures After Poisoning with Sub- 
lethal Dosages of Barbital in the Rabbit, .lour, of Lab. & Clin. Med. 23:6, 601-609, 

Mar., 1938.
(23) Koppanyi, et al., Analysis of the Barbiturate-Picrotoxin Antagonism Jour, of Pharma. 

& Kxper. Ther., 58:199, 1936.
(24) Bin-stein, Chas., and Ruvenstine, E. A., Clinical Experience with Newer Analeptics. 

Curr. Res. Anes. & Anal. 16:3, 151-155, May, 1937.
(25) Kohn. Uichard, Platt, S. S., and Saltman, S. Y., Barbiturate Antagonism, J. A. M. A., 

111:5, 387.
(26) Werner, Harold, Jour, of Pharma. & Exper. Ther., 63: p. 39, 1938.
(27) Tatum, A. L., Personal cummuiiication. 
(23) Kovenstine, E. A., Personal rumnuinication.
(29) Benr.ett, James, and Waters, R. M., Artificial Respiration: Comparison of Manual 

Maneuvers. Curr. Res. Anes. and Anal. 15:3, May June, 1936.
(30) Rovenstine, E. A., Revivification: Operating Room Procedures. Surg. Clin. of North 

Amer., Feb., 1937.

ROENTGENPELVIMETRY
RICHARD TORPIN, M. D., Professor of Obstetrics and Gynecology, 

University of Georgia School of Medicine

Roentgenpelvimetry has received far less attention from a practical 
viewpoint than it deserves. This is due, primarily, to technical difficul 
ties. There are many methods competing for the attention of the 
scientist interested in this subject. These may be divided into the follow 
ing three methods:

1. Triangulation process. In this process, by the use of physical 
formulas, tube cassette distances, etc., the distance between any two 
points in the bony pelvis may be calculated. This method has been 
developed largely by Hodges (1).

2. Stereographic method. This method requires that two films be 
exposed from the same region but at points several inches apart. When 
the films are placed properly in the Stereographic viewing apparatus, 
the observer may see the pelvis and the bony structures of the fetus in 
three dimensions. The appearance is so striking, that at first thought, 
iK seems to solve all of the problems of pelvic mensuration. However, 
this is not the case. Briefly, it may be compared to looking through a
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window into a room in which there is a piano and a door on the other 
side of the piano. The question naturally arises: Will the piano pass 
through the door? In this connection there has been developed a clever 
ruling device to apply to the various points on the fetal head in the 
pelvis, but the subjective element is too great to permit its adoption for 
routine use. Most excellent scientific work on the mechanism of labor 
has been done with this method by Caldwell, Mo oy and D'Ksopo (2) 
and others who have simplified remarkably the classification and 
advanced the knowledge of the obstetric pelvis.

3. Grid method. This method has been brought to perfection 
largely by the efforts of Thorns (3) of Yale I'niversity School 
of Medicine. Essentially, it consists of exposing a film of the pelvis with 
the superior strait approximately parallel to the film. When the patient 
is removed from the table, a lead plate with small perforations one centi 
meter apart in both directions is inserted into the same plane as the- 
superior strait and a second exposure is made. Dots are thus printed 
on the film. The distortion is the same in both cases so that the dis 
tance between two dots on the film represents 1 cm. in the superior 
strait plane. Simple counting of the dots auteroposteriorly and laterally 
in the image of the superior strait gives its dimensions in centimeters. 
The contour of the inlet is also apparent and upon this contour is based 
a classification of female pelves. According to this they may be placed 
in one of four groups. Namely: (1) Gynecoid (female type) ; (2) Anthro 
poid (ape or fetal type) ; (3) Android (male type) ; (4) Platypelloid 
(flat pelvis type).

Fig. 1

The grid method is scientific and accurate and with the aid of a 
device developed at the University of Georgia School of Medicine it is 
extremely economical, requiring only 10 minutes of the technician's 
time and a single 8x10 inch film. The patient sits upon a frame placed 
upon the X-ray table (Fig. 1). The posterior movable pointer is fixed 
at her back between the 4th and 5th lumbar spines (Fig. 2). The 
anterior pointer is fixed 1 cm. below the top of the symphys ! s (Fig. 3). 
The radiograph of the pelvic inlet is then made, after which, the front
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marker on n sliding pcv-t is moved forward so that she can get off the 
table. It is then pushed back to its original position. These pointers 
mark in space the planes of the superior strait. Over them is laid a

perforated lead plate and with an additional 1/20 second exposure, 
these perforations are printed as dots 1 cm. apart over the film. The 
distortion in each case is the same, so that the distance between any 
two dots is 1 cm. in the superior strait image. The film not only reveals 
the antero-posterior and transverse diameters in centimeters, but also 
gives the contours of the inlet. The classification is important because 
anthropoid and android pelves seem to predispose to occiput posterior 
presentation of the fetal head with resultant longer labors.

Caldwell, Moloy and D'Esopo (2) have classified the pelves 
of 215 white women and have found gynccoicl in 58.5 per cent, anthro 
poid in .18.3 per cent, android in 22.3 per cent and platypelloid in 0.9 
per cent. Recently, a study of the pelves of 400 negro women was 
made at the University of Georgia School of Medicine. They were 
divided as follows: gynecoid 5f).25 per cent, anthropoid 30 per cent, 
android 8.75 per cent and platypelloid 2 per cent. These studies indi 
cate that female negro pelves have nearly twice the percentage of 
anthropoid (ape or fetal type) and less than one-half the percentage of 
android (male type) and a greater percentage of platypelloid (flat pelvis 
type) in comparison with the pelves of white females.

Thorns (3, 4) in several papers has noted that the majority 
of white female pelves are essentially round. Our study of the female 
negro pelves revealed that 64 per cent of them, i. e., 266 of 400 had 
practically round inlets to the extent that the antero-posterior and 
transverse diameters varied in length not more than 1 cm.



OP AUGUSTA, GEORGIA 9

Iii regard to the purely obstetrical value of this method we have
found (1) that all patients with antero-posterior diameters of 8 cm. or
less should have Cesarean sections at term: (2) that those 9 cm. or

Fig. 3

above, may have the test of labor. It'the pelvis is anthropoid or android 
in type, there is likelihood of an occiput posterior presentation and 
consequently longer labor.

The device illustrated is manufactured in Augusta and sold by the 
University of Georgia School of Medicine.
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RADIOGRAPHY OP THE URINARY TRACT
THOMAS \V. GOODW1IX, M. D., Clinical Assistant in Urology, 

University of Georgia School of Medicine

Radiography is by far the most accurate and important means of 
diagnosing stone in the kidney. It gives information not only as to the 
presence or absence of calculi, but it also reveals their shape, position 
and, to a certain extent, their number. It demonstrates the presence of 
the opposite kidney, and gives certain indications as to its functional 
activity, and shows or cxc.udes the presence of stone elsewhere in the 
urinary tract. Further, it enables vis to make a differential diagnosis

;l
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between renal disease and other conditions, such as spinal caries, spondy- 
litis deformans, and tuberculous abdominal glands, which may give rise 
to similar symptoms. As the symptoms of stone in the kidney are often 
indefinite, it is necessary to make an X-ray examination of every patient 
who complains of long-continued lumbar pain, or who passes blood 
or pus in the urine, provided that the blood or pus is shown to come from 
the kidneys. No operation of any kind should be performed on the 
kidneys without a preliminary X-ray examination.

A radiographic examination in cases of suspected renal calculus 
should always be complete; that is. it should include the whole of the 
urinary tract. In children and in small adults this may occasionally be 
done on one large plate, but, as n rule, two are necessary; one for the 
kidneys and upper ureters and a second for the bladder and lower 
ureters.

If a doubtful shadow is seen in one kidney region, another exposure 
of this part should be made. It is most important that the kidneys 
should be immobilized during the exposure, or a small stone may be 
missed. A good rontengenograph will reveal at least 90 per cent of all 
renal or ureteral calculi.

The visibi.ity of the renal shadow in radiograms depends upon 
several conditions. The most important are the immobilization of the 
kidney, the state of the X-ray tube and the presence of perinephritic 
fat. The opacity of a stone varies with its size and its chemical com 
position. The sharpness of the shadow also varies with the size of the 
patient, the amount and nature of the contents of the bowel and the 
fixation of the parts during exposure. The most opaque calculi are 
those composed of calcium oxalate; then, in order of decreasing opacity, 
come carbonates, phosphates, urates and uric acid, Cystine calculi give 
a good shadow, a little less dense than those thrown by phosphatic 
stones.

Stone shadows usually possess definite characteristics which render 
them easily recognizable on the X-ray plate. They are their density, 
position, shape and range of mobility. The density is usually uniform. 
It is comparatively rare for a renal calculus to show definite lamination, 
and if the stone is branched the lamination involves only the portion 
which occupies the pelvis. The shadow thrown by the portions invading 
the calyces is invariably uniform. The majority of renal calculi give a 
shadow of uniform density without any mottling or irregirarities. Its 
edges are sharply defined if the parts have been properly immobilized 
during the exposure.

If the outline of the kidney is visible on the X-ray film, the stone 
shadow must lie either within it or on its inner border. A stone in the 
pelvis lies on the inner border of the renal shadow, almost midway from 
the poles. In many cases the notch of the renal sinus is visible, and 
the stone then lies in it. If the kidney is normal in position, the shadow 
lies immediately outside that of the outer border of the psoas muscle, 
at the level of the second lumbar vertebra, when the radiogram is taken 
on inspiration. If the kidney is dropped, the shadow is not only lower, 
but closer to the mid-line.
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A stone in the pelvis of a dropped kidney may overlap the shadow 
of the body of the fourth lumbar vertebra. A stone hi one pelvis of a 
horseshoe kidney usually lies in this position. Opacities lying in the 
lower third of the renal shadow, are usually caused by stones in the 
lower calyx. Stones in the lower calyx are usually small and often 
multiple. They are1 round or oval, as a rule, but occasionally they are 
shaped like a dumb-bell or a clove, in which case they are inpacted in the 
neck of the calyx. It is quite exceptional to find a large stone anywhere 
but iii the renal pelvis. If there is a stone in the pelvis, it is quite 
common to find secondary calculi in the calyces, but if the inner portion 
of the reiial shadow is clear, an opacity near its outer border should 
not be diagnosed as a stone unless it is confirmed by pyelography.

Small kidney stones are usually round or oval. When they become 
larger and are fixed in the pelvis, they tend to become triangular. As 
they increase still further in size, small projections appear on their 
outer margin which correspond to the mouths of the principal calyces. 
Single shadows which lie towards the periphery of the renaf area must 
be regarded with suspicion unless they have the characteristic shape 
(that of a clove or dumb-bell) of a stone impacted in a calyx. A rounded 
or oval shadow lying entirely above that of the last rib is probably not 
caused by a renal calculus. The shadows cast by multiple calculi are 
usually very characteristic. The most common distribution is to find 
one typical shadow representing a pelvic stone and other shadows 
scattered in the renal area.

The importance of a positive X-ray diagnosis cannot be over 
estimated. Stones weighing a few milligrams can be shown on a good 
plate. If no shadow appears 011 the plate and the urinary tract is 
infected, it may be concluded that no calculus of more than 2 mm. is 
present. If, however, the kidney is not infected, one should be more 
dubious about accepting a negative diagnosis.

The shadow thrown by a calculus must be distinguished from other 
shadows which often appear on X-ray plates. They may be due to some 
abnormal condition within the kidney, but usually are caused by patho 
logical change outside of it.

«
The most common renal condition giving rise to a false shadow is 

renal tuberculosis. An isolated nodule of caseous material may give 
rise to a faint, sharply defined shadow. It is usually round or oval, 
but may be wedge-shaped, in which case the base of the wedge is directed 
towards the outer portions of the renal area, as the tuberculous mass 
lies in the renal parenchyma, and not in the pelvis or calyces.

The extrarenal conditions that cause false shadows are much more 
numerous and may give rise to greater difficulty in diagnosis. Solid 
matter in the bowel throws a large, diffuse, irregular shadow of uneven 
density, which occasionally may persist in spite of free purgation. It 
rarely gives rise to any difficulty in diagnosis. Air in the bowel is 
much more troublesome, as it may obscure the shadow of a small stone. 
Both can to a great extent be eliminated by careful preparation of the 
patient before examination.

The shadows thrown by gall-stones usually lie outside the renal 
area and if the gall-bladder is not dilated, they may lie well above the
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twelfth rib. They may, however, fall within it. In such cases the 
differential diagnosis is most easily made by taking a pyelogram. 
Calcified abdominal glands may give rise to confusing shadows. They 
are usually irregular in outline and present a mottled appearance. 
Calcification of the costal cartilages rarely gives rise to an error in 
diagnosis. Many ureteral shadows require no verification, as they can 
not be due to anything but a ureteric calculus. There are others, how 
ever, which are not so definite.

Those who are experienced are generally more guarded in their 
opinions and keener on verification by other means. It is unsafe to 
assume that a shadow is not caused by a calculus, if the ureter is dilated 
and tortuous. A stone lying in it may throw a shadow lying some 
distance from the line of the ureter. If the kidney is displaced or mal 
formed, the ureter will naturally take an unusual course. In a few 
instances a stone has been found in a diverticulum of the ureter, or has 
hollowed out a cavity in its wall. In all these cases it is necessary to 
confirm the X-ray findings with pyelography before operating.

If a shadow is found in the course of the ureter, but with its long 
axis lying transversely, it should not be diagnosed as a ureteric calculus 
without further investigation. Most of these shadows are due to con 
ditions outside the ureter. It is most uncommon to find calculi lying 
across the lumen of the canal. When the ureter is dilated, the stones 
are usually round.

False shadows are due to a number of conditions most of which are 
quite unconnected with the urinary tract. It is most unusual for any 
pathological condition in the wall of the ureter to give rise to a shadow 
simulating that of a stone. Occasionally a shadow is thrown by a 
massive tuberculous infiltration of its wall, but it is always diffuse and 
ill defined. Encrustation of the ureteric wall with urinary salts is very 
rare. Besides, it throws an irregular mottled .shadow utterly unlike that 
of a stone. False shadows are usually due to conditions outside the 
ureter, such as intestinal contents, tuberculous glands, bone or teeth 
in ovarian dermoids or patches of atheroma in the iliac arteries. How 
ever, the most ordinary false shadows are the small round or oval 
shadows found in the true pelvis. Many of them are due to phleboliths, 
but some are caused by patches of calcification in the pelvic ligaments.

The chief indications for pyelography in cases of suspected renal 
calculus are (1) to determine the nature and position of a doubtful 
shadow and (2) to determine the anatomical state of the kidney. Pyelo 
graphy should not be attempted in cases where the ureter or the renal 
pelvis is obstructed by the stone, unless the catheter can be passed above 
the obstruction. If the stone is lodged in the ureter and the catheter 
cannot be insinuated above it, a small amount of the opaque fluid may 
be injected. This will enable the correct diagnosis to be made. In 
these cases it is easy to fill the renal pelvis with the opaque fluid, but 
it is impossible to evacuate it again, and the patient may have a severe 
reaction. If the catheter can be passed above the stone, there is no 
objection to pyelography.
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Intravenous urography promises to be of greater value to the 
members of the general medical profession in its application to the 
diagnosis and treatment of renal lithiasis than in an}' other field.

In identification of renal shadows, intravenous urography lias no 
particular advantage over the retrograde method, except that it can 
be used routinely in many eases in which one might hesitate to employ 
cystoscopy. Shadows which are seemingly intrarenal on interpretation 
of the original films often will prove to be the opposite. On the other 
hand, small shadows in the renal pelvis, which do not cause stasis, 
occasionally may remain unidentified by intravenous urography because 
of lack of detail in the minor calyces. In fact, the intravenous urogram 
seems to show that suspected shadows were ext'rarenal in many cases 
in which retrograde pyelography might demonstrate that they were 
intrarenal. In other cases shadows apparently intrarenal in the intra 
venous urogram may be later shown to be extrarenal. In doubtful cases, 
therefore, both methods of pyelography should be employed.

In the majority of cases of intrapelvic stones, there will be evidence 
of stasis, as shown by a moderate degree of pyelectasis. Curiously 
enough, the pelvis is usually dilated even though the stone may be 
situated in the end of a calyx, where it could not possibly cause obstruc 
tion. As a result of stasis, the affected renal pelvis is often more clearly 
outlined than that of the opposite side. In many cases the affected 
ureter is also outlined more distinct!}* than the other.

Intravenous urography offers certain advantages in determining 
the site of intrarenal shadows because the density of the pelvic shadow 
is usually less than that of the calculus. As a result of this the outline 
of the calculus usually can be seen through that of the pelvis. In some 
cases, however, the density of the pelvic shadow may become corre 
spondingly greater, and the original shadow is not then visible. It is 
of particular value in cases of stones situated in the ends of the calyces, 
since it gives a better idea than retrograde urography, not alone as to 
their exact position but also as to the feasibility of their removal. 
Evidence of stasis in the affected calyx frequently'is observed, and is 
shown by dilatation and by the fact that its shadows will often persist 
some time after the remainder of the pelvis lias been emptied.

Intravenous urography gives evidence which leads to the belief 
that bilateral involvment of the kidney occurs more commonly than 
previously was supposed. It is surprising how often .evidence of minor 
abnormality such as stasis in the calyces, or slight clubbing, is observed 
in the pelvis of the opposite kidney. This might be due to previous 
pyelonephritis and secondary cicatricial changes, or it might be the 
result of abnormality left by a stone which has been formed and 
previously passed.

Retrograde urography, with stone in the ureter, frequently is 
followed by serious febrile reactions. This is particularly true when 
there is pyelectasis and when renal drainage is obstructed. Intravenous 
urography will obviate this and often will give diagnostic data which 
may not be possible with retrograde urography.
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MESEXTERIC FIBROMA
W. W. BAfTTEY, M. D., Professor of Clinical Surgery, 

University of Georgia School of Medicine

A search of the literature regarding solid tumors of the mesentery 
indicates that the finding of pure fibromata has been a rare occurrence. 
Some idea of the infrequent occurrence of this type of tumor may be 
gained from a report by the Mayo C-.inic. In this report it is stated that 
in a series of 820,000 patients admitted for various reasons, that there 
were only twenty-five cases of tumors originating between the leaves 
of the mesentery.

In 1925 Decourcy and Maloney (1) reported a summary of fibro- 
matous tumors in conjunction with their report of a case of fibroma 
of the mesentery. In this summary of forty eases, occurring in the past 
100 j-ears, three points were emphasized :

1. Uncommon occurrence.
»

2. Difficult diagnosis.

3. Surgical treatment consisting of enucleation with or without 
resection as indicated by the conditions found.

Fig. 1

An excellent and complete review of the literature on solid tumors 
of the mesentery was made by Summers (2) in 1932.

It is because of the rarity of this condition that it is thought that 
this case report may be of interest.
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History. Ethel S. was admitted to the white private surgical division 
complaining of a mass in the lower part of the abdomen. The mass was 
noticed first about a year before admission and had caused some vague 
abdominal discomfort and tenderness in the region of the umbilicus. 
The history revealed that the patient had had an appendectomy about 
two years previously, measles, mumps, pertussis, and typhoid fever in 
childhood and influenza twice. Aside from these points the history was 
negative.

Physical examination. The head, eyes, ears, nose, throat and chest 
examinations were essentially negative. The blood pressure reading, 
the pulse rate and the temperature were normal. A large hard mass 
filled the abdomen below the umbilicus and protruded about an inch 
above the usual plane of the abdomen. There was some tenderness about 
the umbilicus. On the right side the old appendiceal scar remained.

On pelvic examination the abdominal mass was found to extend into 
the pelvis but the entire mass was freely movable and could be displaced 
upward readily. The uterus was normal in size and freely movable 
The adnexal regions were clear and there apparently was no connection 
between the mass and the pelvic organs.

All of the laboratory findings were within the range of normal.

Fig. 2

Operation. The abdomen was opened through a midline subumbilical 
incision. A fibroid tumor about the size of a large grapefruit was 
delivered through the incision. The intestines were closely adherent to 
the entire circumference of the tumor and the tumor was tightly encased 
in a mesenteric sheath. The adhesions were so firm that dissection of 
the gut from the tumor was not possible. Therefore, it was necessary



16 BULLETIN OF THE UNIVERSITY HOSPITAL

to resect about 10' inches of the small bowel in order to remove the 
tumor. The abdomen was closed in the usual manner. Recovery was 
uneventful.

Pathological report. Fibroma 12x10 cm. in the mesentery and serosa 
of a section of small intestine. The section of the intestine 20 cm. in 
length, is stretched across the tumor a distance two thirds of its circum 
ference. At the middle of the intestine there is ulceration and infection 
with an excavation of the tumor 6 cm. in diameter (Figs. 1 and 2).___
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GRADUATION EXERCISES

Alumni and friends of the University of Georgia School of Medicine 
are cordially invited to attend the graduation exercises on Monday eve 
ning, June 5, at 8:30 P. M., in the auditorium of the Dugas Building on 
the campus. The baccalaureate sermon will be preached by Rev. John 
Hines at the Episcopal Church on Sunday morning, June 4, at 11 
o'clock.

Following the graduation exercises there will be a reception and 
dance at the Augusta Country Club, to which those attending the gradu 
ation are invited.

NEGRO PHYSICIANS

The annual course in post-graduate medical instruction for Negro 
physicians will be given, beginning June 19, 1939, and will continue for 
two weeks. The usual large attendance is expected. Announcements 
and copies of the schedule will be sent out to the Negro physicians of 
Georgia in the near future.


