
managementof priapismin sicklecell patients.Whether
scintigraphy might be of value in predicting subsequent
sexual potency was also assessed through clinical follow
up.

MATERIALS AND MEIHODS

Patients
Thirteenpatients(5men, 8 boys; aged5â€”38yr) with sicklecell

disease were studied. The clinical details of seven of the eight
pediatricpatients have been describedelsewhere(6).

The generalapproachto managementof priapismin our pa
tients included: hospital admission with intravenous fluid hydra
tionandanalgesicsforepisodeslastingmorethan3 be;partialor
reconstituted packed-cellexchange transfusions for those who
failed to respond after 24-48 be; intracorporeal blood gas with
corporealaspiration/irrigationand intracorporealinjectionof epi
nephrineif priapismpersistedaftertransfusion;glanscavernosa
shunt (Winterprocedure(3)) if the problemstill persisted.

Exceptinonepatientwhohadreducedbutpersistentpriapism
2 wk after Winter shunting, all penile scintigraphies were per
formedearly followingadmissionwhile the patientswere receiv
inganalgesicsandintravenoushydration.Thescintigraphicfind
ings were not assigned a decisive role in the selection of a
treatment protocol.

Scintigraphy was performed after intravenous injection of
[@â€œTcJpertechnetatewithor withoutprioradministrationof stan
nouspyrophosphateforinvivo labelingof RBCs(4). Foradults,
the administereddose was 555-740 MBq (15-20 ma). The
amountgivento thepediatricpatientswas adjustedaccordingto
body weight (5). Anterior view images were obtained with the
patient in the supine position. The penis was taped upwards over
thepubicregionwitha triplelayeroflead apronplacedbeneathit
to shieldunderlyingbodybackgroundactivity.Continuousdata
acquisition was made for 30 mm postinjection and images were
grouped in 5-mis frames.

Following the description of Hashmat Ct al. (2), the studies
were interpretedas high-flowif activityappeared in the corpora
cavernosa as well as the corpus spongiosum within 30 mm of
tracer administration (Fig. 1). Otherwise, a designation of low
flow was made (Fig. 2). Interpretation and review of the studies
were performedby threeexperiencednuclearmedicinephysi
cians.

Thescintigraphicfindingswerecorrelatedwiththetherapeutic
measuresneededto alleviatethepriapismepisode.Additionally,
with subsequent clinical follow-up, the relationship between the

Penilesdnbgraphyw@i @cJpertechnetateP@Fc-RBCswas
performedin patientswithsicldecelldiseasepatientswhohad
pnapismtoassesstheroleOfthisimagingprocedureindire@lng
the dinical managementOfthese patients.Methods: Fifteen
studieswereperformedin 13patientswhoweretreatedaccord
ing to a protocolnot dependenton the imagingresults.The
sdntlgraphicfindingsOfpenilevascularperfualon(stagnantor
nonstagnantpatterns)werecollatedreecflv@yw@i theform
of treatment needed for reliefof the condition.Results: Four Of
five pa@entswfththe nonstagnant perfu@onpattern responded
to analgesicsand intravenoushydration.FourOfeightpatients
withthe stagnantpatterndid not requireanyaggressiveinter
ventionssuch as corporealaSÃ§*atiOniirrigatiOn,intracorporeal
epinephruneor glans-cavemosashunt Conclusion: Whereas
thenonstagnantsantigraphicfindingappearedtobeafavorable
indicatorfor conservativetreatment,the stagnantfindingwas
apparentlynoncontributory.Inaddition,nocorrelationwasfound
betweenthesetwotypesOfScintigraphICpatternsandthe sub
sequentsexualpotencyOfthesepatients.
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cintigraphic imagingwith in vivo labeled @Fc-RBCs
or with [@Tc]pertechnetate has been utilized for evalua
tion of priapism (1,2). Hashmat et al. (2) performed scin
tigraphicstudies on patients with priapismand found that
patients with high-flow (traceractivity seen in the corpora
cavernosa and corpus spongiosum) can be treated conser
vatively while those with low-flow (lack oftracer activity in
the corpora cavernosa with or without activity in the cor
pus spongiosum) should be evaluated for aggressive ther
apy in conjunction with penile blood gas measurement.
Due to the infrequent use of this imaging procedure, sufli
cient clinical appraisal of its application is lacking. We
retrospectively analyzed the data obtained in our patients
to evaluate the efficacy of this procedure in directing the
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FiGURE 1. High-flowpriaplem(Patient9). There Is rapki pro
gressiveappearanceof radlotraceractivitythroughoutthe penile
shaft,indicatinga nonstagnantstateof the vascularperfusion.

scintigraphic patterns and eventual sexual potency in these pa
tients was examined.

RESULTS

Over 5 yr, we obtained 15 studies in 13 patients. Tech
netium-99m-pertechnetatewas used in 13 studies and in
vivo @Tc-RBCsin two. Two of the pediatric patients
(Patients 6, 8) had a repeat study because of recurrent
symptoms 3 mo and 11 days, respectively, following initial
response to intracorporeal epinephrine and conservative
treatment. Both patients had pertechnetate and a labeled
RBC study. Five studies in one adult (Patient9) and four
pediatric patients (Patients 1, 3, 4, 7) had a scintigraphic
findingof high-flow and ten studies in four adult (Patients
10, 11, 12, 13) and four pediatricpatients (Patients 2, 5, 6,
8) had a low-flow finding. All patients with high-flow re
vealed tracer activity in the corpora cavernosa and corpus
spongiosum within 15 mm following the injection. Of the
patientswith low-flow, seven of eight had persistent lack of
activity in the corpora cavernosa and one of eight demon
strated lack of activity in both the corpora cavemosa and
the corpus spongiosum (Fig. 3).

Ofthe patientswith high-flow,fouroffive hadsuccessful
conservative treatment with analgesics and intravenous
hydration, although one pediatric patient (Patient 3) also
had an exchange transfusion as part of his therapy. An
other pediatric patient with high-flow (Patient 1) had a

FIGURE3. Trlcoporalpna
pism(Patient13).ThereIsper
sletentlackofthe traceractMty

. in the corporacavemosa as
30 mln wellasthecorpusspongiosum.

stormy course and eventually required glans-cavernosa
shunting (Winterprocedure) for relief of his condition.

Of the eight patients with low-flow, two pediatric pa
tients (Patient 2, 6) needed surgical shunting. One adult
patient (Patient 12) had a Winter shunt 2 wk before the
imaging procedure. Postsurgically, he had reduced but per
sistent priapismand his scintigraphicstudy showed unilat
eral low-flow (Fig. 4). He and another adult patient (Patient
13) who had a perfusion abnormality involving both the
corpora cavernosa and corpus spongiosum subsequently
required repeat corporeal irrigation and intracorporeal epi
nephrine. Another pediatric patient and two adults (Pa
tients 10, 11) were successfully managed with analgesics
and intravenous hydrationonly.

Impotence has been reported following childhood pria
pism (7). Two of our pediatricpatients were subsequently
lost to follow-up. Our other pediatric patients were even
tually sexually potent irrespective of their scintigraphic
finding, although temporaiy impotence following the major
episode was noted in one post-pubertal patient (Patient 6).
One adult patient (Patient 10) who had a low-flow scinti

________ 25mm â€” 30mm
FiGURE4. Unilateralstasisfolk@ngglans-cavemosashunt
(Patient12)wfthpersistentlackofperfusionthroughthelightcorpus
cavemosa

R
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FIGURE2. Low-flowprieplem(Patient10).As a resultof circu
latorystagnation,thereisapersistentlackofarrIvaloftraceractivity
withinthe corporacavemosa.



PatientAgeShidyScintigraphicTreatmentno.(yr)
Hb performedfindingrequired Complication/Outcome

1 9 SS Pestechnetate HF

TABLE I
Patient Characteristics

Shunt
ChTr
Shunt
ExTr
A&H
ExTr
I&E
Shunt

A&H
A&H
A&H
A&H
A&H
A&H

CVA1wk afterdischarge
Potentsubsequently
Lostto follow-up
Potent
Potent
Lostto follow-up
PriorCVA(11yrago),onChTr
Noerectionx 3 moaftershunt
Potentsubsequently
Potent
Potent

Impotent
Potent
PriorepisodeofpriapismtreatedwithI &

E11yrago
Impotent
HadShunt2 wk priorto penile

sdntlgrapt with@ relieved
pd@

Impotent
Priorepisodeof priapismtreatedwithEx

Tr and I &E 4 wk easter
Impotent

2 15 SC
3 14 SS
4 14 SB@
5 5 SS
6 18 SS

7 12 SS Pertechnetate
8 12 SC RBC

Pertechnetate
9 27 55 Pertechnetate

10 38 SS Pertechnetate
11 26 SS Peitechnetate

Pertechnetate
Pertechnetate
Pertechnetate
Pertechnetate
Pertechnetate
RBC

LF
HF
HF
LF
LF
LF

HF
LF
LF
HF
LF
LF

12 22 55 Pertechnetate

13 26 55 Pertechnetate

LF(R) I&E

LFf@Rl) I&E

HF= high-flow;LF= Iow-fiowA= ilghtside;TRI= tricorporal;Shunt= giens-cavemosaWnterprocedure;ChTr= chronictransfusionregwnen,
maintainingHbS<30%;ExTr= exchangetransfusion;A &H = analgesicsandIntravenoushydration;I&E = corporealIrrigationandIntracorporeal
epinephrlne;CVA = carebr@vascularaccident55 = homozygoussicklecellanemis SC = sickle-hemoglobinC disease;SB@= sickle-p@
thsiassem@

graph claimed that he had no problem achieving an erec
tion. The remainingadultpatients, however, who had been
observed for at least 10 mo, had persistent impairmentof
erection. The clinical data and corresponding scintigraphic
findings are listed in Table 1.

DISCUSSION

Priapism is a persistent painful erection not associated
with sexual stimulationor desire and absence of detumes
cence following ejaculation. Most cases are either idio
pathic in etiology or associated with sickle cell disease.
Other causes include medications, such as antihyperten
sives, psychotropic agents and anticoagulants, and pen
neal trauma, leukemia, thrombo-embolic disorders, hema
tologic disorders, inflammation of the urogenital tract,
central nervous system/spinal cord disorders, hemodialysis
and bladder and prostate carcinoma (8,9). Most cc
curences of priapismassociated with sickle cell disease are
of short durationand are self-limited.Treatmentis required
only for those with prolonged or multiple recurrent epi
sodes. While some patients respond well to analgesics and
intravenous hydrationwith or without transfusion, others
require corporeal aspiration/irrigation, intracorporeal epi
nephrine or glanscavernosa shunting.

While the management protocol of pnapism may vaiy
from one institution to another, most clinicians would

agree that early intervention appears desirable for a major
episode to lower the frequency of subsequent impotency,
especially in adult patients (10,11). To select appropriate
treatment, intracorporeal blood gas and intracorporeal
pressure measurements have been recommended (12).
These procedures are, however, invasive. Doppler ultra
sonography, which is much more commonly utilized in the
detection of vascular insufficiency in patients with impo
tence (13,14), has occasionally been helpful when applied
in pnapism (15). There remains a need for a noninvasive
procedure which may help in the management of such
patients.

Penile scintigraphy as reported by Hashmat et al. (2) and
performed in our patients reflects the state of vascular
circulation through the penis. Conceivably, circulatoiy
stagnation due to sickling and sludging in the cavernosa
spaces could impede and delay the arrival of the ra
diotracer to the penis. Therefore, this vascular occlusive
form of priapism is frequently expressed as low-flow by
scintigraphic imaging. On the other hand, so called scinti
graphichigh-flowactually indicates a relatively more rapid
appearance of tracer activity in the organ and not neces
sarily a true increase of penile arterial perfusion above that
of normal subjects. Obviously, it does not correspond to
the type of priapismcaused by actualpersistent increase of
arterial in-flow, first described and named as high-flow by
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Hauri (16) and later elaborated by Wift (15). This clinical
type of arterial priapism had been observed following per
ineal or cavernosal traumain which the penis showed livid
discoloration and there was less penile firmness than the
stasis type. For this entity, accelerated penile venous out
flow and a focal area of increased contrast density were
demonstrated by carvernosography, cavernosal arterial
blush and hypervascularizationwere revealed by selective
angiography and strong corporeal artery pulsations was
shown by Doppler ultrasonography. To avoid confusion, it
would be better to distinguish the two different forms of
scintigraphic patterns as stagnant and nonstagnant pria
pism rather than low-flow and high-flow priapism. Based
on the degree of circulatory stasis, it is not surprisingthat
patients with the nonstagnant scintigraphic pattern re
sponded better to conservative treatment than those with
the stagnant pattern. Scintigraphydoes provide an insight
to the degreeof ischemia. By identifying those patients
with nonstagnant pnapism, conservative therapy can be
more confidentlycontinued. Impedimentofthe blood flow,
however, which results in a scintigraphicstagnantpattern
does not always necessitate aggressive therapy, as ob
served in four of eight of our patients.

Impotence has been reportedto have a higherincidence
in patients with tricorporalpriapism(17), which occurred
in one of our patients who had this scintigraphicfinding.
From the data of our other patients, however, it does not
appearthat scintigraphycan help predict sexual potency in
patients following a prolongedepisode of priapism.In gen
eral, the prognosis of sexual function appears less favor
able for older patients presenting with priapism. Perhaps
the age of the patient alone may be a more reliablepredic
tive factor.

CONCLUSION

Penile scintigraphy appears to be a promising diagnostic
tool for the evaluation of priapism in patients with sickle
cell disease. Additional studies are warrantedto fully eval

uate the merit of this imaging procedure not only for pa
tients with sickle cell disease but also for the nonsicide cell
populationwho suffer from veno-occiusive priapism.
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