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TRUE priapism is a remarkable pathologic condition of prolonged and
persistent erection unaccompanied with sexual desire, and usually pain-
ful. It is to be distinguished from the transitory nocturnal forms of
recurrent erection, which are not uncommon in inflammatory con-
ditions of the genito-urinary tract, and which are usually of slight
significance and amenable to local treatment. True priapism, as a
rule, responds to no form of medication, and subsides spontaneously,
sometimes quickly, but usually very gradually. Its pathogenicity is
varied and obscure. The condition is rare, there being only about I70
cases reported in the whole medical literature. The object of this
paper is to report two new cases and to indicate, through an analysis of
cases in the literature, a simple classification and a rational course of
treatment.

CASE I.-W. L., a colored man of forty-five, stevedore by oc-
cupation, came to the Johns Hopkins Dispensary, Friday morn-
ing, April I4, I9I3, complaining of having had an erection since
5 o'clock that morning.

At the age of 30 he had a chancre for which he took treat-
ment for six months. He gives no history of secondaries. Mar-
ried 22 years and has two healthy children. Family and personal
histories are otherwise negative. Patient says that he and his wife
had intercourse this morning at about 4 o'clock. After the act,
which was normal, he did not feel satisfied and desired a second
which his wife refused, and on this refusal he lays the blame of
his present condition. He soon ceased to have sexual desire but
the penis remained erect and began to ache. On physical examina-
tion there is found a pronounced arcus senilis in both eyes, en-
largement of the axillary inguinal and epitrochlear glands,
tortuous and thickened radials. The deep and superficial reflexes
are all normal and a careful neurological examination by Dr.
Taneyhill was negative. Neither the spleen nor liver are
palpable. Blood-pressure is I65 mm. (Tycos). Blood ex-
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amination showed 7000 white blood-cells and 8o per cent. haemo-
globin (Sahli). The urine in three glasses is clear in all. It has
a specific gravity of ioo6, shows a small cloud of albumen but
nothing microscopically. Guaiac and acetone tests are both nega
tive. The phenosulphonephthalein test gives an output of 48
per cent. after one hour and ten minutes by intramuscular injec-
tion. Blood taken for Wassermann.

Special Note.-The penis is in a condition of extreme erect-
tion, slightly bowed down and to the right. Movement in any
direction causes considerable pain. There is no urethral dis-
charge. The corpora cavernosa are tensely distended and hard,
while in marked contrast the corpus spongiosum is flaccid and
soft and the glans penis is small and compressible. At the root
of the penis the two ischiocavernosus muscles are felt to be rigidly
contracted in a rope-like cramp, and are tender. On the dorsum
of the penis can be seen the scar of an old chancre. The scrotum
and its contents are negative. The prostate is normal in size,
shows no tenderness or nodules, and its secretion is negative.
Both seminal vesicles are palpable, but normal.

The patient was admitted to the colored ward. The galvanic
electric current was applied to the contracted ischiocavernosus
muscles with no effect. Patient put to bed. Ice caps applied to
the penis and perineum. Morphine gr. Y4. (h.) given every three
hours.

April 15: No improvement.
April I6: No improvement. Patient drowsy and asleep most

of the time, but there is no change in the local condition even
during deep sleep.

Report of Wasserman reaction, positive.
April I7: Morphine discontinued; o.9 mg. neosalvarsan given

intravenously, and the patient put on a mixture of potassium
iodide and bichloride of mercury (grs. 5 and I/I7 respectively)
and hydrargyri cum crete (gr. i) q. 4. h.

April i8: During the night while the patient was asleep
the penis became flaccid enough to fall over on the thigh, but
so soon as he awoke it become erect and tense.

April i9: There is a noticeable change in the distention of
the corpora and of the rigidity of the ischiocavernosus muscles.
The penis hangs at an oblique angle to the abdomen and the
patient now has no pain or discomfort.

April 2I: Salvarsan 0.4 given intravenously. There is a
marked change in the condition. The penis is no longer erect,
but hangs loosely against the body. The corpora are, however,
still somewhat distended.
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April 23: Patient discharged. Penis is now permanently
flaccid, but somewhat elongated and firm. He has had no
return of erection.

August 29: Patient seen. Has had no return of erection
but has had sexual desire, though much weaker than before the
onset of the priapism, and ejaculation is only occasionally present
after prolonged though infrequent attempts at intercourse. He
has had no nocturnal pollutions.

NOTE.-This case was admitted to a ward of the Johns Hop-
kins Hospital in the service of Dr. Hugh H. Young to whom I am
indebted for the privilege of reporting it.

CASE" II. W. D., negro fisherman, aged fifty-two, was ad-
mitted to Mercy Hospital, May I2, I91I, complaining of a painful
erection which he had had for over 24 hours.

Patient has had pneumonia and typhoid fever, the last attack of
gonorrhoea two years ago. Denies lues, although he -says that
he had a sore on penis at time of last gonorrhoea.

The onset of the present prolonged erection occurred sud-
denly in the night and was not preceeded by sexual or alcoholic
excess or by any apparent cause. The patient, however, had been
troubled for several months previously with frequent and painful
nocturnal erections accompanied with frequency of urination and
nocturnal incontinence. Eighteen years ago the patient had an
erection unaccompanied with sexual desire which lasted for
several hours and then subsided spontaneously and quickly. Since
then he has had other attacks of short duration at infrequent in-
tervals and for which he knows no cause. Aside from some
burning there has been no trouble in urination. On examina-
tion the penis is seen to be in complete erection and is very
painful, particularly on movement. There is a slight glairy mucous
discharge from the meatus. First urine glass is clear, second one
cloudy. Back of the corona is seen the scar of an old sore. In-
guinal glands are slightly enlarged. Testicles, epididymis and
prostate, normal. Atrophic scars on anterior surfaces of the
tibia. Pupils are irregular but react to light and accommoda-
tion. Patellar reflexes are active on both sides.

May I5: Condition about the same. Given potassium iodide
and lepullin.

May i6: Condition the same. Ice locally and to spine. Blood
examination for leukemia is negative.

May I7: Condition unchanged.
May i8: Wassermann reaction is negative.
June i6: Condition has remained unchanged. Patient is dis-
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charged from the hospital 35 days after admission unimproved and
with erection still present.

January, I9I3: Patient lost, not to be found at address given.
NOTE.-This case occurred in the practice of Dr. A. G. Rytini,

Baltimore, to whom I am indebted for the history.

Discussion.-The first case, in view of the immediate response
to antisyphilitic treatment, is most likely the result of some luetic
lesion of the nervous system. The striking feature in the case is
the remarkable and prolonged spasm of the ischiocavernosi and the
resultant partial character of the erection, the corpora cavernosa
alone being involved. This muscle spasm might result from con-
tinuous irritation or inhibition either in the brain or in the cord.
There was no evidence of any local genito-urinary infection which
might cause spasm of these muscles through reflex stimulation. Further-
more, priapism due to such reflex causes is usually recurrent and
transitory, as in the early history of the second case. Thrombosis,
traumatic or infective, of the corpora is excluded by the early and
relatively rapid subsidence, as well as by the observation that on the
third night, during sleep, the condition was partially relieved, which
would not have occurred if the cause had been local and mechanical.

In the second case there had been many previous urethral in-
fections and, as is common with such infections, many recurrent and
transitory erections. The prolonged attack was most likely the result
of a secondary thrombosis of the corpora cavernosa, occurring in or
following upon one of these reflex erections. Conditions would be
ideal for the formation of a thrombus: infection, congestion and slow-
ing of the blood stream and mechanical tension or injury. The per-
sistent prolonged character of the priapism coincides with this as-
sutmption.

The Physiology of Erection.-An understanding of the physiology
necessarily precedes a logical consideration of the pathology of erec-
tion. Normal erection is a reflex act, the immediate centre for which
is assumed to lie in the lumbar cord. This centre may be acted upon
by descending or by ascending impulses. The descending impulses
come from a cortical centre in the cerebrum which receives its stimula-
tion through the special senses (eyes, ears, nose) giving rise to erotic
sensations and thoughts. The ascending impulses arise in some part
of the genital tract. The glans penis is supposed to harbor the most
sensitive of these afferent fibres, but the urethra, the spongy tissues of
the penis, the prostate, the seminal vesicles, and even the bladder are all
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assumed to have nerve fibres which may carry impulses to the erectile
centjre in the lumbar cord.

An erection represents a remarkable circulatory phenomenon of
increased venous pressure. This increase in pressure is effected in two
ways, by an augmented inflow and by a diminished outflow. The
erectile tissues contain large venous spaces, freely anastomosing and
in communication with their arterial supply without the intervention
of any definite capillary system, and it is the marked overdistension
of these spaces that produces the rigidity of the organ. The arterioles
to these areas have both vasoconstrictor and vasodilator nerve fibres.
The vasoconstrictors have been shown to arise (dog) from the second
to the fifth lumbar nerves, to pass over to the sympathetic chain
and thence to reach the penis either by way of the sacral sympathetic
ganglia and their branches to the pudic nerves, or by way of the
hypogastric nerve and pelvic plexus. The vasodilator fibres arise from
the sacral cord (first to third, dog), pass by way of the nervi erigens
to the pelvic plexus, and thence to the penis. Stimulation of the nervi
erigens has been shown (dog) to produce a large dilatation of the
arterioles in the erectile tissues, and augments the flow of blood to
the part eight to fifteen times.

To this increased inflow in an erection is opposed a partial occlusion
of the venous outflow. The efferent veins of the corpora cavernosa
pass by way of each crus through the ischiocavernosus muscle, and
that of the corpus spongiosum by way of the bulb through the bulbo-
cavernosus muscle. The dorsal vein of the penis is the efferent outlet
for the glans and has no constricting muscle other than intrinsic ones.
These muscles are supplied by the pudic nerves and their contraction
completes the act of erection by compression of these efferent veins
which they surround, the occlusion not being complete, but enough
to greatly increase the venous pressure in the erectile tissues. In addi-
tion to these special muscles there are smooth muscle fibres freely dis-
tributed throughout the spongy tissues of the penis, action of which,
no doubt, has an intrinsic value in increasing venous pressure. It is
seen, therefore, that erection is a complex nervous and circulatory
phenomenon.

Classification of PriapiLsm.-There have been several attempts to
subdivide cases of priapism. The most complete and recent analysis
was presented by Sheuer in I9II, who grouped his cases into those
due to local causes and those to general diseases. The local causes he
subdivided into:
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I. Peripheral.
(A) Produced through nervous influences (reflex).

i. Through inflamed irritating conditions of the urethra
and its glands.

2. Through new growths or tumors of the anterior or
posterior urethra.

(B) Produced through mechanical causes in the spongy tissues.
i. Through the spread of a disease process in the urethra

into the spongiosum.
2. Through the independent occurrence of local disease of

the penis: (a) inflammatory in nature; (b) neoplastic
in nature; (c) traumatic in nature.

II. Central.
(A) Through anatomical disease of the brain or cord.

i. Traumatic in nature.
2. Neoplastic in nature.
3. Inflammatory in nature

(B) From functional disturbance of the brain or spinal cord.

The general diseases producing priapism he subdivided into:
I. Peripheral.

(A) Infectious diseases (tabes, lues, etc.).
(B) Intoxications.
(C) Constitutional and blood disease (leukaemia).

II. Central.
Intoxications.

The above classification, as well as those of Taylor, i899; Pryce,
1903; Lohnstein, I906; Blum, I906; Terrier and Dujarier, I907; and
Laurent and Nove-Josserand, I908, all of which are similar, though not
nearly so complete, are too general for diagnostic purposes in the ap-
plication of treatment, inasmuch as they are based upon etiologic rather
than pathogenic considerations.

The distinct nervous and circulatory mechanisms of normal erec-
tions, although complex, indicate a dual pathogenicity for the pathologic
manifestation, and every case in the final analysis may be grouped as
due either to a nervous or a mechanical factor, or, as in Case II,
to a definite combination of these.
A simple and practical classification of the cases of priapism, there-

fore, would be into:
i. Cases due to nervous causes.
2. Cases due to local mechanical causes.
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The nervous causes may be simply subdivided into these:
(a) From ascending peripheral stimuli (reflex).
(b) From direct stimuli: (i) to the spinal cord centre; (2) to the

nervi erigens or pudens.
(c) From descending cerebral stimuli: (i) direct; (2) indirect.
The mechanical causes may be subdivided into:
(a) Thrombosis, or pseudothrombosis.
(b) Hemorrhage and hematoma.
(c) New growths of the penis.
(d) Inflammatory swellings and cedema of the penis.
Analysis of Cases.-The meagre and poor histories in many of the

reports render an attempt to arrange the cases according to the above
classification additionally difficult. Nevertheless, the result, although
inaccurate in part, is instructive and interesting.

Transitory Erections.-Erections of short duration are relatively
common with all inflammatory conditions of the lower genito-urinary
tract, and sometimes accompany certain diseased conditions of the
nervous system. They are pathologic in the sense that they are painful
and without sexual desire; but their frequent occurrence, short dura-
tion and tendency to recur, strongly distinguishes them from the
uncommon, remarkable condition of prolonged and persistent erection.
For this reason, the cases of recurrent or nocturnal erections of transi-
tory reflex nature, about 43 cases reported in the literature as priapism,
are not included as cases of true priapism. Many cases of priapism,
however, are preceded by these transitory erections and, therefore,
such cases are of importance as a factor of predisposition to the rarer
and more serious condition. They may be of two kinds:

I. Local reflex forms of erections (acute transitory erections) which
occur commonly with any abnonnal condition of the lower genito-
urinary tract, and which clear up permanently with relief of this
local trouble. These forms are of small significance.

II. Painful erections, usually nocturnal and of short duration
(chronic transitory erections), but of such frequent recurrence and
over such ,a long period as to greatly interfere with sleep and with
the pursuit of the patient's occupation. These transitory erections are
mostly nervous in origin, as in tabes, sexual neurasthenia, etc. They
may be so frequent and troublesome as to seriously impair the health of
the individual. There are cases on record of recurring attacks of erec-
tion, of a few minutes' or hours' duration, lasting for io to I2 years,
during which time every method resorted to failed to give relief.
Curiously enough, these cases usually occur in men past middle age.
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Fifty per cent. of the transitory erections reported in the literature
were due to an ascending peripheral stimulation as the result of irrita-
tion from some disease or abnormality of the external genitals
(urethritis, 12 cases; ioo cases reported by Hill not included; stricture,
i case; chancroid, i case; herpes genitalis, i case; venereal warts, i case;
polypi in posterior urethra, 3 cases; varicocele, i case).

-Nine cases occurred in the early stages of tabes dorsalis. Six had
some psychic cause. Three were the result of irritation of the brain
or cord centre from infectious toxins, the erection recurring and sub-
siding with the rise and fall of the temperature. One case was the
result of cantharides.

Priapism Due to Nervous Causes.-There were 35 cases that may
be attributed to nervous causes.' Only three of these cases were the
result of ascending peripheral stimulation, and these were all of only
a few days' duration (venereal warts and phimosis, I; anal fissure and
phimosis, I; polyp in fossa navicularis, i). The remaining 32 cases
were the result of descending impulses, 17 from the brain and I5 from
the spinal cord. The 17 cerebral cases were both direct and indirect.
Priapism resulted in one case from a tumor in the cerebellum. Another
followed a rifle ball injury of the cerebrum, while a third was reported
in an infant as a result of forceps injury to the head at the time of
delivery. One case was indefinitely associated with epilepsy. Four
cases were due to intoxications, three following cantharides and one
accompanying diabetes. One case only was definitely associated with
cerebrospinal syphilis. Five cases were associated with nasal
polypi, the removal of the polypi being followed by an immediate
cure except in one case in which thrombosis had evidently oc-
curred to prolong the condition. These nasal cases have a peculiar
interest in view of the observations of Mackenzie 2 and Fliess 3 on the

I Since writing this paper Shropshire and Watterston have reported
(Southern Med. J., I914, vii, 320) a case of priapism treated by salvarsan, in-
travenously, 4 weeks after onset, with gradual subsidence within the next few days.
Wassermann test was negative, but leutin test was positive. It is possible, in view
of the long duration, that this case was mechanical in origin and the subsidence a
coincidence and not the result of antisyphilitic treatment.

'Mackenzie, J. N.: "Irritation of the Sexual Apparatus as an Etiological
Factor in the Production of Nasal Disease." A. G. Med. Sc., April, I884. " The
Physiological and Pathological Relations between the Nose and the Sexual
Apparatus of Man." J. Hopk. H. Bull., i898, ix, io.

' Fliess, W.: "Die Beziehungen zwischen Nasr und Weiblichen Geschlechts-
organen in ihrer biologishen Bedentung Iargestellt." Leipz. u. Wien., I897,
F. Denticke, 245 j., 80.
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interrelationship of the nose and the internal organs in women, and the
external genitals in man. Fliess designates certain points in the nasal
mucosa as. " genital spots," which swell, bleed easily and are sensitive
to the touch at the time of menstruation. These spots are located
on the tuberculum septi and the anterior part of the inferior turbinate
in either side of the nose. Mager4 found he could permanently cure 50
to 75 per cent. of his cases (93) of dysmenorrhcea by a few applica-
tions of trichloracetic acid to these genital spots. Fliess and Mackenzie
describe for the male analogous spots, pathogenic disturbance of which
may set up a nasal reflex sexual neurosis, or vice versa, as considered
by Mackenzie (being a laryngologist), the influence of pathology of
the sexual apparatus is of importance in the production of nasal
disease. The nerve path of this reflex is not known, but its existence
would explain the pathogenesis of these five cases of priapism associated
with nasal polypi, and suggests as well a therapeutic measure in certain
cases of psychic priapism.

Fifteen cases of priapism were associated with injury or disease
of the spinal cord. In one case in which the priapism had persisted
for over a year, there was found at autopsy a general myelitis of the
cord. In another case a new growth (sarcoma) was found pressing
upon the cervical cord. The other I3 cases were the result of
fracture, ii being in the cervical region, i at the level of the third
lumbar and another at the level of the second thoracic. In the fracture
cases the priapism occurred at the time of the injury, and in most
of the cases did not persist up to the time of death, but subsided
spontaneously after a few days. It is of interest also that in several
cases the erections were not complete. In five of the cases it is stated
that complete erection would reflexly occur upon stimulating the glans.
The ischiocavernosi were noted to be contracted and board-like in
most of the cases. These cases are probably examples of loss of
cerebral inhibition rather than due to cerebral stimulation.

In the discussion by Goetz, "LUber Erektion und Ejakulation bei
Erhaengten" (About Erection and Ejaculation in the Hanged), no
explanation is offered for the condition which is analogous to cases of
priapism following injury of the cervical cord. In one case reported
by Goetz, the man lived twenty-four hours after his neck was broken,
and recovered consciousness. Ejaculation had occurred and erection
persisted up to his death, although there was no sexual desire. Beck

'Mager: The Internal Treatment of Dysmenorrhcea. J. Am. Med. Ass.,
I9I4, lxii, 6.
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makes an interesting observation in reporting a case of priapism ac-
companying a complete motor and sensory paralysis up to the level
of the third intercostal space, in which it was found that the erection
could be made to disappear by pressing the penis down, but that as
soon as left in this relaxed position it could be seen to distend with each
pulsation. Beck attributed the condition to paralysis of the vasomotor
nerve fibres supplying the vessels of the penis. Loss of cerebral control
may also result in the escape of impulses from the erectile centre to
the muscles, which by their contraction would produce a circulatory
obstruction and a partial erection. Howell states that no report has
been made of erection occurring experimentally as a result of section
of the vasoconstrictor fibres to the penis, as would be expected if the
above observation and conclusion of Beck were correct. It is more likely
that the cerebral inhibition produces both vaso-dilatation and muscle
spasm in somewhat the same way as occurs normally in the case of
nocturnal erections in sleep.

Priapism Due to Mech.anical Causes.-There were I35 cases which
had a mechanical or a combined nervous and mechanical element as a
cause for the priapism. Thrombosis of the veins of the corpora was
by far the most common factor, and can be assumed to have occurred
in 125 of the cases. Sixty-four of the cases, in 55 of which there
was thrombosis, followed sexual excess. In three of these there was a
nervous factor, in that they had frequent short intermittent erections
preceding the onset of the thrombosis and the priapism. In six cases
the thrombosis accompanied a general infection (appendicitis, yellow
fever, malaria, tuberculosis), and occurred as the result of a local cavern-
itis in ten and a local abscess formation in one case. Two cases were due
to local luetic angioneurosis. In two other cases the obstruction was
due to local new growths of the penis (sarcoma and carcinoma). Local
injury produced haematoma or thrombosis of the venous spaces of the
corpora with subsequent priapism in seven cases. There were 2g cases
in which the priapism had been preceded by recurrent transient attacks
of erection. The priapism, however, is really due to the mechanical
factor, although it doubtless would not have occurred if the nervous
element had not been present. Of these 28 cases, there were 2 tabetics,
5' neurotics, 3 with intoxication from cantharides, 3 with intoxication
from some general infection and IS with some local disease (urethritis,
etc.), in all of which transitory recurrent erections preceded the final
continuous and prolonged attack evidently due to a thrombosis.

Priapism occurred in association with leukaemia and gout in about
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27 per cent. of the cases. This proportion is unexpected in view of
the rarity of the condition in leukamia. Cabot did not find a single case
of priapism in his series of 89 cases of leukaemia and it has not occurred
as a complication in any of the cases at the Johns Hopkins Hospital.
Nevertheless, there are 45 cases that show a definite relationship to
leukaemia. The pathogenesis is probably both nervous and mechanical
in character. There is no evidence to indicate disease or direct irrita-
tion of the brain or spinal cord in these cases. However, it is possible
that the condition of the blood tends to set up a reflex erection, which
is then prolonged by a subsequent thrombosis. The evidence for
thrombosis is convincing. Twenty-nine, about 70 per cent., had a
duration of from twenty to sixty days. The corpora cavernosa were
stated to be alone involved in i8 of the cases. Five cases were
operated upon and thrombus found. The subsidence in the non-
operated cases was slow, spontaneous and gradual. That the thrombosis
is not the only factor is evidenced by the statement, in over 50 per cent.
of the cases, of previous attacks of short duration, usually of the
nature of nocturnal erections. The cases associated with tabes and
those the result of an ascending peripheral reflex are similar to those
with leukamia in respect to a history of short previous attacks, or of
bothersome nocturnal erections preceding the priapism. It is possible
that the marked increase in white blood corpuscles brings about a dis-
tention or congestion in the vessels of the penis, which reflexly
produces stimulation of the erectile centre and so causes these short,
frequent, nocturnal erections. Many of the cases (stated in 14) had
a sudden onset in the night, and thrombosis would be more apt to
occur with the penis distended than when flaccid.

The four cases assodated with gout are similar to the leukaemia
cases and may be attributed to a thrombosis supervening upon a
nervous reflex. They lasted from three to six weeks and all subsided
slowly and spontaneously.

Nine cases in the literature are so incompletely reported as to be
doubtful and are not classified.

SUMMARY OF ANALYSIS OF CASES

The above analysis of cases of true priapism shows that only about
20 per cent. are purely nervous in origin, and it is questionable whether
a thrombosis had not occurred as the prolonging factor in some of
these. Eighty cases (50 per cent.) were the result of both nervous
and mechanical causes, the nervous factor being in most instances the
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primary inciting cause and the mechanical factor the fundamental
prolonging cause. The 45 cases occurring in the course of leukaemia
are included here, although in most instances the condition may be
well considered as purely mechanical in origin. Forty-five cases (30
per cent.) were of primary mechanical origin, although no doubt
transitory nervous reflexes complicated the condition in some of these
cases. It will be seen that mechanical factors are not uncommon. One
hundred and thirty-five, or 8o per cent., have a local mechanical cause,
either alone or in combination with a nervous element as the important
factor.

Symptomatology.-There is no marked difference in the symptoms
of the nervous and mechanical group of cases, except that over 80
per cent. of the nervous cases, as compared with less than IO per cent.
of the others, had a duration of less than IO days.

Age.-Priapism may occur at any time of life, but is most frequent
between the twentieth and fiftieth years (97 cases). There were is
cases under twenty and I4 cases in men over fifty. The youngest case
was in congenital syphilis and occurred shortly after birth. The oldest
case was of nervous origin in a man of seventy-five (the age was not
given in 40 cases).

Duration.-Excluding cases of transitory erection of only a few
hours' duration, priapism is seen to persist from two days to over two
years. Over 65 per cent. of the cases attributed to mechanical cause
(thrombosis, etc.) lasted between 20 and 6o days. Eighty per cent. of
the leukemia cases had a duration of this character. On the other
hand 85 per cent. of the nervous cases lasted less than IO days (there
was early death in 50 per cent. of these cases). There was slow and
gradual subsidence of the condition in only one case of the nervous
group, while a rapid subsidence was stated as occurring in about 5o per
cent of these cases. Of the mechanical group 70 per cent. of the
non-operated cases were said to have a slow and gradual recovery
and in not one case was a speedy cure observed (the duration was not
definitely given in 47 cases and the character of the subsidence was
not stated in 65 cases).

Previous Attacks and Onset.-Previous attacks of a few hours'
duration were stated to have occurred in 34 cases, 27 of which are in
the mechanical group. This emphasizes the significance of intermittent
or short attacks as an etiologic factor in the prolonged condition, and
the importance of careful treatment of persistent painful nocturnal
erections which so commonly accompany disease of the genitals.
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The condition is not stated to have had a gradual onset in a single
case. Sudden onset in the night is mentioned in 23 cases, ii of which
were in leukaemia. It followed coitus in 22 cases, of which 50 per cent.
were after coitus interruptus, followed defecation in two leukaemia
cases, and came on after an enema in one case. The onset was sudden
in all of the cases (not stated in 56).

Character of the Erection.-This was stated in 63 of the histories
and in 43 of these, 7o per cent., the corpora cavernosa alone were
involved, the glans and spongiosum not taking part in the erection.
Thirty-eight of these are in the mechanical group (i8 in leukaemia).
In the 5 other cases the priapism was the result of a fracture at the
level of the cervical cord and it was noted in all these 5 cases that a
complete erection would follow stimulation of the glans which would
soon subside, leaving the corpora alone erect. In these 5 cases there
was spasm of the ischiocavernosi. In IO other nervous cases the whole
penis is stated to be involved, while in only IO of the mechanical cases
was a complete erection observed to be present.

Pain.-The condition was not uniformly painful. In some cases
there was little if any discomfort. In the great majority of the cases,
however, there was pain present, particularly on handling. In a .few
cases this was extreme, particularly in those cases due to a nervous
reflex.

Urination.-Urinary symptoms were mentioned in 73 of the cases.
In 6o there was frequency, difficulty or retention. Several cases had
to be catheterized. In only I3 is it stated that urination was undis-
turbed. These disturbances are associated in the great majority of
the cases with a complete erection, i.e., erection of the corpus
spongiosum.

Sexual Desire.-There was loss of all sexual desire in I07 of the
cases (not mentioned in 6o cases). In three cases in the nervous group
there was at first an increase in sexual desire which was only temporary,
as subsequently, except in the case of Donne in which death occurred
early, there was loss of all desire.

Ejaculation.-This was not observed to have occurred at the onset
of the priapism in any case except in those cases in which the con-
dition followed coitus. Attempts were made in several cases to relieve
the condition by coitus and in most cases a normal ejaculation occurred,
but with an aggravation rather than a relief of the priapism. After the
priapism had subsided and before a return of the power of erection
attempts at coitus were followed in ii cases by normal ejaculation.
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This supports the fact that the centres for erection and ejaculation are
at a different level and are separate.

Subsequent Power of Erections.-Inability to have an erection after
the subsidence of the priapism was observed in only I7 of the cases
and, inasmuch as the time of observation in most of these had been
for a few months at the longest, presumably all of them may have
eventually recovered this function. A recovery of the ability to have
an erection was mentioned in 36 of the histories. In several cases
a slow or partial recovery was noted, it being a frequent observation
that the early erections following priapism, and particularly when due
to thrombosis with cavernitis, were crooked or that the distention was
greater in one corpus than in the other. A recovery of the power to
have normal erections was noted relatively much more frequently in
the nervous group of cases than in the mechanical. The loss of the
power of erection was not mentioned in a single nervous case but there
were I7 deaths in this group.

Mortality.-In not a single case was death attributable to the
priapism. There were 33 deaths, II from leukemia, i8. following
cerebral or spinal cord injury, 2 from py.-mia, and 2 of doubtful cause.
The erection persisted after death in 3 cases.

PATHOGENESIS

Priapism may follow or accompany a great variety of conditions.
This protean character of its etiology has led to considerable confusion
in establishing its pathogenesis. A normal erection is a complexity of
nervous and circulatory factors. The circulatory factor is effective
through a special anatomical arrangement of blood-vessels, whereby
obstruction to circulation results in congestion of the venous spaces
under arterial tension. In this sense a normal erection is mechanical.
The pathologic condition is also always mechanical, but may be due to

obstruction from nervous reflex spasm of the muscles partially occlud-
ing the efferent vessels as in a normal erection; or to obstruction to

venous outflows from intrinsic cause, such as thrombosis or haematoma
of the vessels.

There have been various theories advanced to explain priapism.
Thrombosis has been considered as a factor in some cases, the re-

maining cases being attributed to complex nervous elements. Recently
Worms and Hamont 5 advance the idea of a diagonal passage of the

6Worms, G., and Hamont, A.: Sur le priapisme prolonge et son traitement.

Chirurgicale Gazette des HOpitaux, 19I3, xliv, 709.
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efferent vessels through the sheath of the corpora cavernosa, which in
congestion binds these vesesls at this point so as to produce priapism.
They consider all cases as due to this factor. However, if this were
the explanation of the condition, one would expect priapism to occur
much more frequently than it does, as this factor is present in all men.
It is true that the anatomical structure and arrangement are at the
bottom of priapism, but only in connection with other factors, which
occur only occasionally. Our analysis shows that nervous causes for
the condition are exceptional, and that most cases are apparently due
to some form of obstruction, of which thrombosis is the most common.
This is possibly not a true thrombosis in many cases, but the evidence
in favor of the existence of at least pseudothrombosis is most con-
vincing. In all the operative cases a definite thrombus, or thick,
grumous or coagulated blood was evacuated. In the non-operative
cases the condition subsided spontaneously and gradually, and in three
cases the erection persisted after death. The frequent observation
of erection of the corpora cavernosi alone also favors the theory
of obstruction.

As is well known, there are a number of variable conditions closely
related to the occurrence of thrombosis. There is no single cause.
Its chief factors are generally held to be (I) slowing in the blood
stream and the formation of eddies; (2) changes in the vessel wall
itself, such as endothelial injury; (3) increased coagulability of the
blood plasma; and (4) increased agglutinability of the blood elements.
Aschoff6 believes that neither endothelial damage nor increased co-
agulability play any role in static and toxic capillary thrombosis, but
that a slowing of the blood stream and an increased agglutinabil-
ity of the blood platelets are the important factors, and that thrombus
formtion cannot occur without their coexistence, but that in static
and similar types of thrombi, the slowing of the blood stream is
of prime importance; whereas in the toxic varieties, changes in the
blood elements play the greater r6le. Infection, according to Aschoff,
plays a secondary part in the formation of thrombi, and when present
usually supervenes upon an already existing simple thrombus. In the
case of local infection (such as cavernitis of the penis) it might pro-
gress along the vessel wall and produce first a phlebitis, to be followed
by a secondary thrombosis by deposition (phlebitis thrombosis-
Aschoff).

Aschoff, L.: Deutsche Naturforsches und Aertzte, I9II; Arch. Int. Med.,
I9I3, Xii, 503.
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The first stage in thrombus formation is the erection in a slowed
blood stream of a morphological structure of blood platelets or leuco-
cytes by a process of deposition and agglutination. In the second stage,
coagulation occurs by the formation of fibrin ferment. These prin-
ciples may be applied to the causation of priapism. There is a slowing
of the blood stream with a widening and stretching of the vessels and
formation of eddies. Blood platelets or leucocytes are deposited, and
in case the factor of agglutinability is present, are cemented together,
so as to plug the vessels. Later there may or may not be the liberation
of fibrin and coagulation.

According to these ideas, transitory erections, probably, are all
nervous in origin, but cases of true priapism may be either nervous or
mechanical. The nervous cases are relatively few and are apparently
due to a prolonged spasm of the ischiocavernosi muscles, or to a com-
plex of nerve stimuli as in normal erection. The mechanical cases
comprise the majority. They are almost invariably preceded by nervous
causes. These incite an erection, which is prolonged by local obstruc-
tion by the formation in the stagnant, congested blood stream of either
pseudothrombi or true thrombi. In a few cases mechanical obstruction
is effected by the presence of a tumor, of a haematoma or a hlematocele.
No doubt even in these cases, however, there is also additional mechani-
cal obstruction from pseudothrombosis, as is evidenced by the absence of
unilateral or localized erections.

DIAGNOSIS

It is important for purposes of treatment that the four groups of
pathologic erections be differentiated. The acute transitory reflex
erections differ from chronic recurrent erections only in degree. Both
are of short duration, are painful and are unaccompanied with sexual
desire. The former are mostly associated with disease of the genito-
urinary tract and disappear with improvement of the local condition.
The latter are more often associated with some marked nervous dis-
turbance, such as tabes or a marked psychosis, and are often extremely
resistant to all medication and may persist for years. This chronic
character renders the condition serious. Each group may occur during
either the night or day, although the chronic group have erections
more frequently during the waking hours. The transitory erections
are complete in character, no case being on record of erection of the
corpora cavernosa alone. They usually subside quickly if the patient
awakes (when nocturnal) or after urination, or sometimes only after
he gets up and walks about or does something to distract his mind.
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They last from a few minutes to a few hours. The transitory reflex
erections are significant only as a predisposing factor to priapism, but
the chronic recurrent erections are, in addition, frequently of so serious
a nature as to demand radical measures for their relief.

In true priapism it will be difficult to differentiate between a nervous
and a mechanical cause. A blood examination should always be made,
and if leukemia exists, the case is most likely mechanical. If the
patient has a brain or spinal cord injury, the priapism is as definitely
nervous. The previous history is of importance with respect to attacks
of transitory erections, which frequently precede a mechanical priapism.
The nature of the onset, whether following sexual excess, coitus
interruptus, or sudden onset in the night, is significant of a mechanical
cause. If the case has persisted for more than six or seven days,
it is more likely mechanical. In case the corpora cavernosa are alone
involved and the ischiocavernosi are not chronically contracted, the
case is almost sure to be mechanical. The genito-urinary tract should
be carefully examined. Priapism following local disease or injury is
almost always mechanical. The cases cited by Hobbes suggest elimina-
tion of the possibility of some nasal disease which might incite a ner-
vous priapism. The possibility of a cerebral or spinal cord lues should
be eliminated. In the case of tabes there will have been previous
nocturnal erections and the condition will be mechanical. The proba-
bilities in the absence of a brain and spinal cord lesion are greatly in
favor of a mechanical cause for the condition.

The condition of satyriasis should offer few difficulties. It may,
however, be accompanied with a persistent erection, as in the case of
Donne, and the condition may lead to thrombus formation and
mechanical priapism.

TREATMENT

There has been no definite method of procedure in the treatment of
priapism. Internal medication has no apparent effect. In many cases
leeches were applied to the penis and perineum, with no result. Almost
all the sedatives and hypnotics known to medicine have been tried and
found futile, and even deep narcosis gives no relief. The condition has
been treated by operation in 34 cases. In one case the dorsal arteries
of the penis were ligated with a cure. In the other cases, incision of
one or both corpora cavernosa was practised and with immediate benefit
in all but two cases. In one (Dawson) the incision was apparently too
superficial to relieve the obstruction, and the case gradually and spon-
taneously subsided after ii days. The other case (Sothron) was of
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nervous origin and persisted in spite of all medication, and even after
incision of the corpora.

The subdivision of the cases into four groups suggests the need of
a different procedure in the treatment of each group.

Treatment of Transient Erections.-This will depend largely upon
the etiological factor. In case the recurrent nocturnal erections are
the result of an ascending peripheral stimulation from a urethritis,
stricture, herpes genitalis, etc., satisfactory treatment of the local
disease gives permanent relief. In case tabes is present, recurrent
erections may not respond to any form of internal treatment, even
antisyphilitic, and certain psychic forms of the condition are equally
stubborn. Lewis cured one case of over two years' duration by ligation
of both dorsal arteries of the penis. In case of repeated recurrences,
in spite of sedatives and thorough local and general treatment, some
operative measure along the same lines as for nervous priapism should
be undertaken.

Treatment of Priapism of Nervous Pathogenesis.-These cases
should have thorough general treatment before subjecting them to
operation. Eighty per cent. have a duration of less than ten days, and
furthermore the general condition of these cases, particularly those
of brain or spinal cord injury, is so serious that the priapism is of
minor and secondary importance. Those-few cases, however, in which
the priapism is the serious feature, and which persist for more than
a week, should be relieved by operative means.

Several operations suggest themselves:
i. It would be possible to expose the pudic nerves in the perineum

and inject their sheaths with some drug, or to divide them with a
knife. The superior terminal division of the pudic nerve with the
dorsal arteries penetrates the ischiocavernosus muscle on each side, and
supplies this muscle as well as the vessels and intrinsic muscles of
the corpora cavernosa and glans. Blocking of impulses carried by
it would relieve the spasm of the erector muscles and the erection of
the corpora.

2. The two dorsal arteries of the penis can be exposed close to the
pubes and ligated, as was done by Lewis. This would prevent an
increased blood flow to the corpora and relieve their erection.

3. The ischiocavernosi muscles themselves may be divided in the
perineum, and the nerve and artery with them. To what extent the
power to have future erections would be destroyed by any of these
three procedures is problematical. Lewis does not mention this point
in his case.
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Treatment of Priapism of Mechanical Pathogenesis.-There seems
to be one simple and effective form of operation for this forn of
priapism, no matter what its particular etiology may be. This is by
incision and drainage of either one or both corpora cavernosa. A
single incision, inasmuch as the blood-vessels of the corpora anastomose
freely, is about as effective as double incision. In the 33 cases in which
this operation has been done, there was immediate cure in all but two
cases (in one the incision was apparently not thorough enough, and
the other in which the operation failed was one of nervous patho-
genesis). Worms and Hamont have advised this operation for all
forms of priapism, but it would seem to be applicable to the mechanical
form only. The operation does not destroy the power of future erec-
tions. Priapism even may follow, as occurred in one case several
months after the operation. These very favorable results recommend
an early and thorough incision of one or both corpora cavernosa in all
cases of mechanical priapism.

Technic of the Operation.-Unfortunately few of the operators
have indicated (no one clearly) the procedure followed by them in
opening the corpora. The incision in a majority of the cases has been
made a little back of the'midpart of the corpus on the dorsolateral
surface. The mid-dorsum and ventrum are to be avoided because of
the dorsal vessels and nerves above and the urethra below. It seems
important that this incision should extend well into the spongy tissue
of the body and be of sufficient length to allow of the contents to be
thoroughly evacuated. In many of the cases both corpora were opened;
in some others only one incision was made on one side and the opposite
corpus emptied through this (the vessels of the two anastomose). The
fibrous sheath of the corpus should be completely slit and the incision
extend deeply into the spongy tissue or the veins and spaces will be
with difficulty and only partially emptied.

The contents are described as consisting of " black grumous blood,"
"thick clot," " thick coagulum," " coagulated blood,"' etc. No definite
thrombus is mentioned nor described for any of the operative cases.
Kast found at autopsy, in his case, " large leukmmic thrombi " in the
corpora cavernosa. The corpora are only emptied after considerable
squeezing and manipulation, and it has been necessary in some cases
to make secondary incisions into the spongy tissue through the primary
skin opening in order to completely empty the organ of its contents.
In all cases the entire corpus seemed involved in the process. In no
case was there excessive bleeding afterward. Usually a small wick or
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rubber drain was inserted and the skin and fascial sheath closed with
interrupted or continuous suture.

Perfect asepsis during and after the operation would seem to be
of considerable importance, inasmuch as several of the cases subse-
quently became infected and suppurated for some time and a number
of urinary fistulae are reported with these cases. A number of the
cases (following cavernitis) were already infected at the time of the
operation. The ultimate results as to the character of subsequent
erections, the formation of scar tissue at the site of the incision and as
to whether this scar was tender and painful on erection or not, etc.,
is stated in none of the accounts.

The following few cases will serve as example of the different
forms of priapism:

Cases of Nervous Origin.-DUKEMAN: Has had persistent priapism for
five months, and previously, at intervals, for months at a time. Father was
an officer in the English army stationed in the South Sea Islands. Son was
stolen by natives at the age of seven and not recovered for four, years. Used
during this time as idol by the natives who practised with him the habit of
satisfying their sexual desires by the act of suction. Habit acquired by boy
and would often have violent spasms of the penis lasting several days and
only relieved by practising the above act himself. Married at sixteen. Three
healthy children. Free of trouble till after death of wife nine years ago when
old trouble returned. Intercourse aggravates the condition. No medication
gives relief.

HOBBS: Patient came to office with frontal headache and nasal stenosis.
Strabismus operation. Awoke next morning with a painful priapism, came to
office several days later and adnephrin and cocaine applied to nasal mucous
membrane with, inside of 30 minutes, a decided change in the priapism.

KoCHER: Patient fell out of a tree on back. Had severe priapism, bladder
filled but no difficulty in urination. Corpora cavernosa were alone involved but
glans and spongiosum could distend on stimulation of glans. Thirty-three years
old. Priapism persisted to death several days later. Autopsy: Total disloca-
tion between the sixth and seventh cervical vertebra with destruction of the
seventh cervical spinal segment and of the lower part of the sixth.

Cases of Mechanical Origin.-DAWsoN and GOEBEL: Age thirty-eight. Has
had intermittent attacks of transitory erections for the last eight years. No
gonorrheea. Present attack came on suddenly after sexual excess. Urination
painful. Responded to no therapeutic measure, not even deep anxsthesia. Corpora
cavernosa alone involved. On the twenty-third day an incision made in the
corpora from which thick coagulated blood was evacuated without effect. A
second incision three days later followed by immediate cure. Duration of pria-
pism 26 days.

TRIPE: Twenty-six-year-old patient had priapism following coitus with no
apparent cause. Lasted three months and not affected by the most varied
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treatment. The erection in the corpora cavernosa persisted for some time after
that in the spongiosum had subsided, and then disappeared very gradually after
several days.

VORSTER: Onset of priapism following a kick in the scrotum with bleeding
from the meatus and retention of urine. Catheterization even under ether, which
had no effect on the priapism, impossible so that an external urethrotomy was
necessary. Tumor could be seen projecting into the urethra which on opening
proved to be a haematoma of the right cavernosum and was filled with partly
coagulated blood, emptying of which immediately relieved the priapism.

SCHEUER: Area of induration on the right side of the body of the corpus
cavernosum, which for some time has been sharply curved to that side when in
erection, rendering coitus difficult. During the night after an unsuccessful
attempt at coitus patient suddenly seized with an intense priapism, very painful,
involving mainly the corpora cavernosa. After persisting two days the right
corpus cavernosum was incised and a great deal of partly coagulated black
blood was evacuated, giving immediate relief.

DujoN: Convalescent from a severe diphtheria. Seized suddenly in the
night with a painful erection which persisted. On examination presented a
large spleen. Blood count showed I32,000 leucocytes of which only 25 were
polymorphonuclears. The corpora cavernosa were alone involved in the erection.
After several days the root of the left corpus cavernosa was incised at the point
where it passes through the ischiocavernosus. Immediate relief, but no return
of erections on last observation several months later.

HAILLOT ET VIARDIN: Age thirty-four, for the past year patient has been
having erections almost every morning which last from two to three hours.
No sexual excess. No genito-urinary disease. Spleen much enlarged and blood
picture typical of leukamia. Corpora cavernosa swollen and tense while the
glans and spongiosum were not involved. All medication without effect. After
25 days the corpora were opened by two deep incisions and thick coagulated
blood emptied out with relief of the priapism.

Cases of Transitory Erections (Chronic and Acute).-PITRES: Age sixty,
lues 25 years ago. Lancinating pains and hypersensitive areas in the thighs ii
years ago. Soon after began to have erections of variable length without sexual
desire which were so intense as to keep him awake. These lasted intermittently
for over a year. Then became ataxic and nightly erections persisted. No
medication helped.

FRANK: Age thirty-one, gonorrhcea 12 years ago. Complains of nocturnal
erections which are very painful and cause much loss of sleep. No sexual
desire. Several small polyps found between the verumontanum and the mouth
of the bladder, removal of which cured the condition.
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