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pism, and an approximately similar ratio developed erectile 
dysfunction; they also had lower steady-state leucocyte 
counts. Other clinical and laboratory indicators of disease se-
verity in SCD did not positively correlate with the occurrence 
of priapism, and this may imply an alternative pathogenetic 
mechanism.  © 2014 S. Karger AG, Basel 

 Introduction 

 Sickle cell anaemia (SCA) is a haemoglobinopathy 
with associated chronic haemolysis; more than 300,000 
children are born annually with this condition  [1] . Epi-
sodic vaso-occlusion at the post-capillary venules by sick-
led red cells is the hallmark of the pathophysiology of this 
condition. Recent findings have indicated a positive as-
sociation of these events with leucocyte counts and plate-
let values as well as haemolysis-associated depletion of 
vascular nitric oxide  [2] .

  Priapism is a persistent (lasting more than 4 h) painful 
erection of the penis occurring with or without sexual 
stimulation. The condition was first defined by Tripe in 
1845 and is named after Priapus – the Greek god of fertil-
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 Abstract 

  Objective:  To evaluate the relationship between the occur-
rence of priapism and important steady-state clinical and 
laboratory parameters in homozygous sickle cell disease 
(SCD).  Subjects and Methods:  Steady-state clinical and labo-
ratory data were obtained from the medical records of 126 
male patients seen in the clinic over a 7-year period. Esti-
mated prevalence rates, correlation coefficients and inde-
pendent t tests were calculated to assess the relationship 
between priapism and several important clinical and labora-
tory indices. Patient data on age, haemoglobin concentra-
tions, the frequency of crises per annum, leucocyte counts, 
platelet counts, serum bilirubin and aspartate transaminase 
were evaluated.  Results:  The prevalence of priapism was de-
termined to be 21.4%, and 22.2% of those affected had erec-
tile dysfunction. There was a significant positive correlation 
between priapism and older age (p = 0.049) and lower leu-
cocyte counts (p = 0.008). There was no significant relation-
ship with other clinical or laboratory indices.  Conclusion:  
About 1 in 4 of all homozygous older SCD patients had pria-
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ity  [3] . The majority of cases occur in sickle cell disease 
(SCD); however, other disease conditions with hypervis-
cosity may also cause priapism  [4] . Two types of priapism 
are clinically relevant, i.e. the ischaemic, veno-occlusive 
(low-flow) type and the non-ischaemic, arterial (high-
flow) type. The high-flow (non-ischaemic) type is due to 
the formation of artero-sinusoidal shunts, which feed the 
cavernosa and circumvent the restrictive arteriolar vaso-
constriction  [5] , while the low-flow (ischaemic) type is 
due to sinusoidal thrombosis with veno-occlusion not in-
volving the cavernosal blood flow  [3] . Apart from a few 
clinical clues – absence of pain and rigidity – in most cas-
es of non-ischaemic priapism the difference is usually dis-
cerned with certainty using ultrasonography.

  Several genetic markers have been implicated in the 
pathophysiology of priapism in SCA. Klotho, a mem-
brane protein that regulates nitric oxide synthase, has 
been associated with priapism in SCD  [6] . Another mark-
er singled out as the most potent trigger of priapism is 
integrin, a subunit of the α V -β 3  endothelial adhesion mol-
ecule that is believed to bind sickle erythrocytes to the 
endothelium via intermediary proteins thrombospondin, 
von Willebrand factor and ICAM-4  [7] . 

  Other possible pathways in the pathogenesis of pria-
pism were proposed by Okpala  [8]  in 2006. He observed 
that leucocyte adhesion, recurrent inflammation, vascu-
lopathy, depletion of omega-3 fatty acids and an increase 
in the concentration of microparticles and cell-free hae-
moglobin (Hb) as well as red blood cell arginase and 
eventual depletion of nitric oxide availability are all indi-
rectly involved in the pathogenesis of priapism. In addi-
tion, Kuypers et al.    [9]  noted that loss of normal mem-
brane phospholipid asymmetry is present in a subpopula-
tion of red blood cells in SCA. This loss of asymmetry may 
lead to repeated cycles of sickling and unsickling, result-
ing in polymerization and depolymerization with the 
production of microparticles. The abnormal phospholip-
id asymmetry and microparticles contain phosphatidyl-
serine, which indeed alters the adhesive properties of 
sickle red blood cells. This also depletes nitric acid and 
alters the endothelial membranes, especially ICAM and 
VCAM. This membranopathy as a mechanism of pria-
pism in SCA has also been corroborated by Nolan et al. 
 [2] .

  The degree of haemolysis has been found to be related 
to the occurrence of priapism, mostly likely via the con-
sumption of nitric oxide (endothelium-derived relax-
ation factor)  [2] . Other clinical and laboratory indicators 
of disease severity in SCA, such as the presence of other 
chronic complications, the frequency of crises, Hb con-

centrations and leucocyte and platelet counts, have also 
been determined to correlate with the degree of haemoly-
sis. However, clinical observation indicates that priapism 
may not be associated with severe SCD. Previous studies 
have also suggested some relationship between the occur-
rence of priapism and serum bilirubin, lactate dehydro-
genase and aspartate enzyme in SCD, although studies of 
this type on homozygous S patients are sparse. However, 
the occurrence and effect of other abnormal Hbs beyond 
HbS may obviate some of these complications.

  Previous studies have provided insight into the rela-
tionship between the indicators of disease severity in SCA 
and various complications of the disease  [10] . This study 
aimed to examine the occurrence of and relationship be-
tween priapism and important steady-state clinical and 
laboratory parameters in homozygous S patients.

  Subjects and Methods 

 This is a retrospective study of all male patients who were diag-
nosed with SCA and were seen at the adult sickle cell clinic of the 
University of Nigeria Teaching Hospital (UNTH), Enugu, Nigeria, 
between August 2006 and July 2013. Approval was obtained from 
the UNTH Health Research and Ethics Committee. Demographic 
as well as steady-state clinical data were extracted from the pa-
tients’ medical records. Patients who were not HbSS on Hb elec-
trophoresis were excluded from this study. Data analysed included 
age, sex, the frequency of bone pain crises per annum, steady-state 
serum direct bilirubin, aspartate transaminase (AST), Hb concen-
tration and leucocyte and platelet counts. For the purposes of this 
study, steady-state values were recorded as values obtained during 
the absence of a crisis or clinically obvious infection in the patient. 
The correlations between the frequency of bone pain crises, serum 
alanine transaminase, PCV, Hb concentration, platelet and leuco-
cyte counts and the occurrence of priapism were then computed. 

  Statistics 
 Using GraphPad StatMate 2.0 software (GraphPad Software, 

San Diego, Calif., USA), the power of this study varied from 75 to 
95% for the various variables mentioned above in patients with 
priapism. Parametric (Spearman’s rho) correlation coefficients 
(2-tailed) as well non-parametric (independent t test) ones were 
then obtained for each variable and presented in tabular form. p < 
0.05 was considered statistically significant. Analyses were per-
formed using Statistical Package for Social Sciences (SPSS) version 
17.0 (Chicago, Ill., USA) for Windows.

  Results 

 We retrieved the medical records of 126 male patients 
between 13 and 55 years of age. The median age was 24 
years. The prevalence of priapism in this group was 21.4%; 
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22.2% of those patients had erectile dysfunction and 
92.3% had a history of repeated episodes (more than one 
incidence) of priapism.

  The observed median steady-state values were: leuco-
cyte count, 11.4 × 10 9 /l; platelet count, 323 × 10 9 /l; Hb 
concentration, 7.8 g/dl; PCV, 0.24 l/l; total bilirubin, 25.9 
μmol/l; direct bilirubin, 17.3 μmol/; serum AST, 17 IU/l; 
alanine transaminase, 11 IU/l, and alkaline phosphatase, 
58.5 IU/l. The average number of crises per annum for the 
group was 3 episodes per year. The mean and median val-
ues for patients with and without a history of priapism, as 
well as their correlation coefficients and independent t 

test values, are listed in  table 1 . The results of an indepen-
dent samples t test for the equality of means (assuming 
unequal variance) and their p values are also given in  ta-
ble  1 . Amongst the clinical and steady-state laboratory 
values, there was a significant positive relationship be-
tween the occurrence of priapism and increasing age as 
well as a low leucocyte count (p = 0.049 and p = 0.008, 
respectively). Also noted was a positive correlation be-
tween priapism and increasing age (p = 0.010).

  Serum AST, the frequency of crises, the Hb concentra-
tion and bilirubin (direct and indirect) were all found to 
have a poor relationship with the occurrence of priapism. 

  Echocardiography for screening of pulmonary hyper-
tension in SCD is not routinely done for all patients at-
tending the clinic. However, of the patients included in 
this study, 2 had been diagnosed with pulmonary hyper-
tension and none of them had a history of priapism as at 
the time of the study. The patients included in this study 
were still being seen as outpatients, and no active man-
agement of SCD was used as neither hydroxyurea nor 
stem cell transplant is offered routinely.

  Discussion 

 The 21.4% prevalence rate of priapism obtained in this 
study is similar to the rate of 28% obtained by Mantada-
kis et al.  [11]  and lower than the 35% found in Nigerians 
 [12]  and the 37% in the UK group reported by Adeyoju 
et al.  [13] . However, it must be noted that their study in-
cluded other heterozygous forms of sickle cells besides 
HbSS. The variability in the prevalence of priapism re-
ported by various studies could be due to other environ-
mental factors as well as the presence of other abnormal 
Hb types that may have contributed to the variety of ef-
fects.

   Previous studies have implicated several precipitating 
factors including fever, asplenia, sexual arousal and dehy-
dration in the occurrence of priapism  [13, 14] . The study 
by Adeyoju et al.  [13]  of patients in different centres in 
the UK and Nigeria showed that 75% of the patients had 
experienced their first episode by their 20th birthday  [13] . 
Approximately 19% of the patients in this study were be-
low 20 years of age and there was no report of priapism 
amongst them. This may be partly due to the lack of dis-
closure and suboptimal communication between the 
physician and the patient, especially in issues related to 
sex.

  Erectile dysfunction, as shown by this study, was a 
prominent complication of priapism, occurring in ap-

 Table 1.  Clinical and steady-state laboratory parameters amongst 
adult males with homozygous SCD

n Mean (SD) Median Independent
t test p value

Correlation 
coefficient 
(significance)

Age (years)
All patients
Priapism
No priapism

123
28
95

24.9 (7.0)
26.8 (5.4)
24.3 (7.3)

24
26
23

0.049*              –0.232 (0.010)*
Frequency of crises per annum
All patients
Priapism
No priapism

72
24
48

3 (4.8)
3 (3.2)
4 (5.4)

2
3
3

0.271 0.116 (0.165)

Leucocyte count (×109/l)
All patients
Priapism
No priapism

115
27
88

13.1 (7.5)
10.5 (4.5)
13.9 (8.0)

11.2
8.9

11.7
0.008* 0.234 (0.012)*

Platelet count (×109/l)
All patients
Priapism
No priapism

104
25
79

346 (150)
323 (141)
354 (152)

323
302
347

0.359 0.112 (0.257)

Hb concentration (g/dl)
All patients
Priapism
No priapism

99
23
76

7.8 (1.7)
7.9 (1.6)
7.8 (1.7)

7.8
7.7
7.8

0.683                –0.006 (0.951)

Indirect bilirubin
All patients
Priapism
No priapism

67
17
50

15.2 (24.9)
11.3 (7.8)
28.3 (28.2)

8.6
8.6
8.6

0.239                    –0.002 (0.981)

Direct bilirubin
All patients
Priapism
No priapism

68
17
51

26.7 (33.5)
22.2 (20.5)
28.2 (36.9)

17.3
12.8
17.5

0.404 0.005 (0.966)

Serum AST
All patients
Priapism
No priapism

66
17
49

21.9 (19.2)
21.4 (17.3)
22.1 (19.9)

17.0
15.0
17.0

0.877 0.28 (0.822)

 * Significant at p < 0.05.
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proximately 1 of 5 patients. This complication is usually 
marked by depression and other attendant psychosocial 
problems, such as the patient finding it difficult to main-
tain meaningful relationships with persons of the oppo-
site sex  [15] , thus jeopardizing his marital prospects. A 
great number (92.3%) of those who had priapism had 
more than one episode and required hospital admission. 
This could explain the high incidence of erectile dysfunc-
tion, as late presentation to the clinic or accident and 
emergency were other observed key factors.

  Because the median age of the patients studied was 24 
years and because of the significant relationship between 
the occurrence of priapism and older age, it might not be 
surprising that sexual arousal/ intercourse has been noted 
in previous studies to be of aetiological importance  [13, 
16] . It is noteworthy that studies have shown that the in-
cidence tends to plateau as patients approach 30 years of 
age and beyond  [13] .

  The frequency of crises per annum, another indicator 
of illness severity in SCD, did not show a positive asso-
ciation with the occurrence of priapism. This can be de-
duced from what is known about the pathophysiologic 
mechanism of priapism, which varies to some extent 
from the mechanisms of other forms of crisis in SCD. A 
previous study by Yuan et al.  [17]  implicated the down-
regulation of penile phosphodiesterase type 5, which 
causes a reduction in cyclic guanidine monophosphate 
involved in nitric oxide-induced smooth muscle relax-
ation. This effect is to a large extent localised to the penis 
and is non-systemic and therefore could partly explain 
the lack of association with severe disease.

  The positive correlation between a low leucocyte count 
and the occurrence of priapism is contrary to the observa-
tions of Nolan et al.  [2]  in an American cohort, and it may 
be an indicator of the difference in pathogenesis between 
priapism and the vaso-occlusion observed in SCD. The 
findings of this study also explain why hydroxycarbamide, 
which causes leucodepletion, has not been effective in the 
treatment or prophylaxis of priapism. 

  Nolan et al.  [2]  reported a positive relationship be-
tween priapism and a low Hb concentration as well as 
high platelet counts, serum AST and bilirubin, but this 
was not confirmed in our study. The study by Ahmed et 
al.  [18]  reported a higher Hb concentration in HbSS pa-
tients who had priapism compared to those who did not. 
There was no significant difference in the Hb concentra-
tion of the 2 groups in our study, and this may be partly 
explained by variations in environmental as well as di-
etary or other genetic factors which may play an impor-
tant part in the occurrence of priapism found in SCD.

  The observed lack of an association with platelet counts 
and Hb concentration may be partly explained by the fact 
that transfusion and drugs like hydroxycarbamide (aimed 
at increasing the Hb concentration and reducing the 
platelet count) have not been very effective in the treat-
ment or prophylaxis of this condition  [13, 19] . This is 
evidenced both by clinical experience and by the report 
by Adeyoju et al.  [13] , which showed that analgesia, rehy-
dration and possibly exchange blood transfusion were the 
preferred treatment modalities amongst physicians  [13, 
16, 20] . However, exchange blood transfusion, aimed at 
reducing the HbS percentage as well as improving haema-
tocrit levels, does not usually yield satisfactory results 
 [21] . This raises obvious doubts as to the similarity of 
pathogenetic processes between priapism and other 
forms of sickle cell crisis. The peculiarity of the environ-
mental factors in the various geographical locations 
where patients reside, as well as the possibility of interplay 
with other genetic factors which may not be directly re-
lated to the HbS gene, could possibly play a role.

  Conclusion 

 This study revealed that priapism occurred in 21.4% of 
homozygous sickle cell patients, 22.9% of whom devel-
oped erectile dysfunction. In this study group, older age 
and a low leucocyte count were observed to be associated 
with the occurrence of priapism, while other clinical and 
laboratory indicators of severe disease (frequency of cri-
ses, Hb concentration, platelet count, serum AST and bil-
irubin) did not show significant relationships. This indi-
cates that an alternative aetiopathogenetic pathway rath-
er than that seen in vaso-occlusion may be involved in 
priapism in SCD patients.
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