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1. INTRODUCTION 

Priapism defined as a prolonged, persistent, 

and painful penile erection lasting for more 

than 4 hours without sexual stimulation.
1
It is 

primarily caused by sickle cell disease 

(SCD),
2
but other causes include: leukemia, 

myeloproliferative disorders, injury, side effect 

of specific medications (antihypertensives, 

antipsychotics, antidepressants, oral 

phosphodiesterase type 5 inhibitors, PDE-

5i),
3,4

penile intracorporal injections, and rarely 

reported as a complication of dialysis in adult 

patients.
5
However, the commonest causes of 

priapism in children are sickle cell disease 

(65%), leukemia (10%), trauma (10%), 

idiopathic (10%), and 

pharmacologicallyinduced (5%).
6  

The incidence of priapism in the general 

population is estimated at 1.5 in 100,000 

patients and 2.9 in 100,000 patients in males 

over 40 years of age.
5
Priapism is classified 

into three main types: ischemic (low-flow), 

non-ischemic (high-flow) and recurrent 

ischemic (intermittent or stuttering). Ischemic 

priapism accounts for 95% of all cases and if 

lasting beyond four hours is similar to a 

compartment syndrome, characterized by the 

development of ischemia within the closed 

space of the corpora cavernosa, which severely 

compromises cavernous circulation. Hence it 

is a medical emergency that requires 

intervention to minimize irreversible 

consequences, such as smooth muscle 

necrosis, corporal fibrosis and the 

development of permanent erectile 

dysfunction.
7 

Sickle cell disease is a genetic disorder of the 

b-globin gene. The defect in the gene 
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manifests by replacement of glutamic acid by 

valine at the sixth position of the beta gene 

chain, with the consequences of making 

abnormal erythrocytes that are less deformable 

and sickled.
8
Sickle cell diseasewas found to 

beprevalent in Oman (5.8%).
9
Priapism in SCD 

presents as acute episodes or stuttering 

priapism. The recurrent episodes of prolonged 

erections that last from a few minutes to three 

hours is defined as stuttering priapism. These 

repetitive vaso-occlusion can lead to erectile 

dysfunction. Evidence has shown that priapism 

results fromdeficient erection control 

mechanisms at a molecular level with 

abnormal signaling of the endothelium-derived 

nitric oxide andphosphodiesterase type 5 

(PDE5) signal transduction pathway inthe 

penis.
10

 Interventions for priapism fall into two 

categories of preventing or reducing the 

frequency of priapic attacks, and 

treatingfulminant priapic episodes. Several 

treatments have been suggested including: 

analgesia; hydration; blood alkalinisation; red 

blood cell transfusion; partial exchange 

transfusion to lower hemoglobin S; 

pharmaceutical agents; and surgical 

procedures ranging from aspiration to surgical 

shunts and even penile implantation for 

intractable cases.
11

 

As priapism is a rare disease, in this study we 

aim to define the demography of priapism in 

Oman in sickle cell disease (SCD) and non-

sickle cell disease (Non-SCD) patients. We 

will study the modes of treatments they have 

received and determine the factors that 

influence the occurrence of recurrent episodes 

of priapism. This will enable us to monitor this 

group of patients closely and manage them 

early to prevent the consequence of suffering 

from pain and the permanent erectile 

dysfunction. 

2. METHODS  

2.1. Data Collection 

Data on consecutive patients with priapism 

were obtained retrospectively between July 

2007 and December 2019through the 

electronic medical records of Sultan Qaboos 

University Hospital. The study was approved 

by the local institutional medical research and 

ethics committee. The following data were 

collected: age at first presentation, region, 

cause or risk factors, comorbidities, clinical 

presentation, biochemical markers, outcomeof 

treatment, complications, medical therapy, 

surgical therapy, episodes of priapism, hospital 

stay, and follow up. 

2.2. Procedures 

The medical treatments included: a) specific 

measures for sickle cell disease related 

priapism: intravenous hydration and parental 

narcotic analgesia, supplemental oxygen 

administration and alkalinisation with 

bicarbonate; b) blood transfusion as simple or 

exchange transfusion was given with the aim 

of increasing the tissue delivery of oxygen; c) 

hydroxyure: blocks the synthesis of 

deoxyribonucleic acid (DNA) by inhibiting 

ribonucleotide reductase, which has the effect 

of arresting cells in the S-phase with an 

established treatment for ameliorating SCD 

and improving patient life expectancy.
12

The 

surgical treatments included: a) aspiration and 

irrigation with 0.9% saline solution in 

combination with intracavernous injection of 

phenylephrine (α-1-adrenergic receptor), 

which was prepared and used as described;
13

 

b) percutaneous distal (corpora-glanular) shunt 

that aims to produce an outflow for ischemic 

blood from the corpora cavernosa thereby 

allowing the restoration of normal circulation 

within penile structures. The T-Shunt was used 

and details of the operative procedure as 

described.
14 

 

2.3. Statistical Analysis 

Clinical, radiological and laboratory 

parameters of patients with SCD and non-SCD 

were presented using the descriptive statistical 

methods. Comparison between groups for 

symmetrical data were done using independent 

t-test, while for non-parametric data using 

Mann-Whitney U-test. Associations were 

tested by Pearson’s correlation coefficient for 

continuous data and Chi-square for categorical 

data. Multinomial logistic regression used for 

the determination of variable effects on the 

study outcomes including: frequency of 

priapism episodes and treatment outcomes of 

priapism (detumescence, persistence, 

recurrence). The mean of continuous 

symmetrical data is presented as mean  SD 

(standard deviation), while for continuous 

asymmetrical data as median (range). The 

level of significance was setas p<0.05.All data 

recording, statistical analysis, and results 

extractionwere achieved using the program of 

Statistical Package for the Social Sciences 

(IBM SPSS, USA, version 23). 
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3. RESULTS 

This study recruited 28 patients with priapism 

with the mean age of 31.2  12.94 years and 

age range of 3-74 years. There were 17.9 

(5/28) children and 82.1 (23/28) adults. The 

mean age at first presentation was 26.1  13.36 

years (Figure 1).  The overall number of 

priapism episodes were 4 (1-8).Most patients 

were from Muscat 35.7% (10/28), Dakhilyyah 

25.0% (7/28), Batinah 25.0% (7/28) and with 

67.9% had no comorbidities like DM, 

HTN.Thelaboratory results were: Hemoglobin 

(Hb) 10.1  2.81g/dL, White blood cells 

(WBC) 15.6  23.39x 10
9
/L, Platelets 399.2  

187.74x 10
9
/L, Creatinine 62.1  18.27umol/L, 

Urea 3.4  1.23mmol/L, Potassium (K) 4.4  

0.51mmol/L, Sodium (Na) 140.3  

2.92mmol/L, Calcium (Ca) 2.2  0.10mmol/L, 

Lactate dehydrogenase (LDH)487.6  

300.48IU/L, Aspartate transaminase (AST) 

48.8  31.39U/L, Alanine transaminase(ALT) 

50.0  50.29U/L, and Bilirubin53.9  

48.83umol/mg. The urinalysis was normal in 

92.9%, urine culture normal in 89.3%, penile 

blood gas analysis done in only 10.7% (3/28) 

patients and imaging done were: 10.7% (3/28) 

MRI, 7.1% (2/28) Penile doppler US.  

 
Figure 1. Age at first presentation 

The most common presentation was painful 

erection 78.6% (22/28). Patients had medical 

therapy: 14.3% hydroxyurea, 50.0%  

hydroxyurea with blood transfusion; and 

surgical therapy: 53.6% had penile aspiration 

with phenylephrine injection, 17.9% had distal 

penile shunt. The complications rate was 

28.6% (8/28) and included: 7% (2/28) penile 

hematoma, 14.3% (4/28) erectile dysfunction, 

46.4% (13/28) Asplenia and Cholecystectomy.  

The mean hospital was 4.9  6.53 days and the 

mean follow upwas 3.4  3.61 months. The 

clinical response (outcome) was as follows: 

32.1% immediate detumescence, 14.3% 

persistent priapism, 53.6% (15/28) recurrent 

priapism,(Figure 2). 

 

Figure 2. Clinical response (outcome) 

 

Figure 3.  Age at first presentation grouped by 

SCD or non-SCD patients. 

 
Figure 4. Frequency of priapism episodes in SCD 

patients 

The comparison between the SCD and non-

SCD priapism patients is presented (Table 1). 

The patients who had SCD as a risk factor 

constituted 60.7% (17/28) of the patients with 

priapism. Patients with SCD were younger at 

first presentation with priapism (Figure 3). All 

SCD patients had painful erections with the 

median frequency of priapism episodes being 

significantly higher in SCD than non-SCD 

patients (P= 0.004)(Figure 4). Interestingly, 

all priapism patients from Dakhlyyah region 

were SCD (Figure 5). SCD patients had 

significantly lower mean of Hb than non-SCD, 
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8.8 and 11.6 (P= 0.001). in contrast, SCD 

patients had significantly higher mean of WBC 

(P= 0.011), platelets (P= 0.017),ALT (P= 

0.011), bilirubin (P= 0.003) and LDH (P= 

0.027) than non-SCD patients. On the other 

hand, non-SCD patients had significantly 

higher mean of creatinine (P= 0.047) and urea 

(P= .006) than SCD patients. The main 

medical treatment of SCD patients included 

combination of hydroxyurea& exchange or 

simple blood transfusion. However, for the 

surgical treatment, SCD patients had more 

interventions in the form of aspiration & 

phenylephrine intracavernosal injection and 

distal penile shunts (P= 0.682).  Complications 

were comparable in SCD and non-SCD 

patients (penile hematoma, erectile 

dysfunction and infertility) except for those 

related to SCD (asplenia and 

cholecystectomy). However, multinomial 

logistic regression did not show significant 

effect of the studied factors on the outcome of 

priapism.  

 

Figure 5. SCD patients by region 

Table 1. Comparison between Sickle cell disease (SCD) and non-SCD priapism patients. 

 SCD Non-SCD P-value 

Number of patients 17 (60.7%) 11 (39.3)  

Age at first presentation 

(years) 
23.1  7.60 28.0  4.55 0.131 

Region   0.105 

Muscat 5  5   

Dakhilyyah 7  0  

Sarqiya 2  2   

Batinah 3  4   

Risk factors (etiology)   0.000 

SCD 17  0  

Thalassemia  0 1   

Unknown  0 10  

Comorbidities   0.032 

No 15 4  

DM 0 1  

HTN 0 1  

Unknown 2 5  

Presentation   0.001 

Painful erection 17 5  

Non-painful erection  0 6  

Biochemical markers    

Hbg/dL 8.8  1.24 11.6  2.07 0.001 

WBC x 10
9
/L 13.2  3.02 38.5  63.05 0.011 

Plateletsx 10
9
/L 451.8  202.05 431.5  173.94 0.017 

Bilirubin umol/mg 73.6  47.59 26.8  34.89 0.003 

ASTU/L 55.5  24.60 26.0  11.34 0.142 

ALTU/L 63.65  57.52 24.0  4.08 0.014 

Albumeng/dL 43.77  4.45 44.5  1.29 0.439 

LDHIU/L 546.77  298.84 236.0  146.24 0.027 

Creatinineumol/L        56.8  14.37 67.8  13.34 0.047 

Ureammol/L    2.9  0.89 4.3 1.76 0.006 

Kmmol/L       4.47  0.46 4.2  0.33 0.192 

Na mmol/L       139.65  1.90 140.0  2.16 0.113 

Cammol/L       2.24  0.11 2.29  0.08 0.819 

Medical therapy   0.000 
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No treatment  0 10  

Hydroxyurea 4 0  

Hydroxyurea& transfusion  13 1  

Surgical therapy    0.682 

No intervention  4 4  

Aspiration & Phenylephrine 

intracavernosal injection 

10 5  

Distal penile shunt 3 2  

Complications   0.012 

Penile hematoma 1 1  

ED 2 2  

Infertility 1 0  

Aspelenia 2 0  

Cholecystectomy  11 2  

No 0 7  

Hospital stay 3 (1-14) 1.5 (1-20) 0.250 

Priapism episodes 4 (1-8) 1 (1-5) 0.004 

Outcome    0.334 

Detumescence  4 5  

Persistent erections  2 2  

Recurrent priapism  11 4  

Follow up 3 (0-10) 1 (1-14) 0.597 

4. DISCUSSION 

Our study included 28 patients with priapism 

and the majority were adults who presented at a 

young age with a mean age at first presentation 

of 26 years. Most of the patients were from 

Muscat region (35.7%) as it is the capital of 

Oman. SCD as a risk factor constituted 60.7% 

and was the most important underlying cause of 

priapism. The medical and surgical management 

done for the patients resulted inthe clinical 

response (outcome) of: 32.1% immediate 

detumescence, 14.3% persistent priapism, 

53.6% recurrent priapism with the development 

of the following complications:7% penile 

hematoma and, 14.3% erectile dysfunction.  

In the comparison between priapism patients 

with SCD (60.7%) and non-SCD (39%), 

Patients with SCD in our study were young at 

first presentation (23 years) and 82.1% of them 

were adults.  In other studies, priapism was 

reported amongst 35% of SCD patients, three-

quarters of whom, had their first experience 

before the age of 20, and the mean age of the 

first occurrence was 15 years.
15

The high rate of 

SCD (60.7%) as the cause of priapism in our 

study compared to other studies can be 

explained by the high prevalence of SCD in 

Oman (5.8%).
9
In our study most of the priapism 

patients with SCD were adults (82.4%) 

compared to other studies were the majority 

were children (63%).
16 

The causes of non-SCD 

patients in our study were thalassemia, 

myeloproliferative disorders, infiltrative prostate 

cancer and drug induced priapism. Penile 

metastases from prostate cancer were rarely  

 

reported in the literature and most commonly 

diagnosed due to presentation with malignant 

priapism, usually treated with external beam 

radiotherapy with poor prognosis.
17

The most 

common presentation of priapism in our study 

was painful erection (78.6%). However, all SCD 

patients had painful erections with the median 

frequency of priapism episodes being 

significantly higher in SCD than non-SCD 

patients (P= 0.004), and this can be explained by 

the pathophysiology of SCD that leads to 

ischemic type of priapism. Interestingly, all 

priapism patients from Dakhlyyah region were 

due to SCD. 

Sickle cell disease patients had significantly 

lower mean Hb than non-SCD, 8.8 and 11.6 (P= 

0.001). In contrast, SCD patients had 

significantly higher mean WBC (P= 0.011), 

platelets (P= 0.017), ALT(P= 0.011), bilirubin 

(P= 0.003) and LDH (P= 0.027) than non-SCD 

patients. Inpriapism patients with SCD, the 

findings of low Hb with high WBC, platelets, 

reticulocytes, MCV, MCH, bilirubin, and LDH 

have been associated with increased 

hemolysis.
18,19

In addition, recurrent 

inflammation, leucocyte adhesion, 

vasculopathy, increased RBC arginase, free Hb, 

and reduced NO bioavailability have been 

suggested as pathophysiological mechanisms for 

priapism occurrence in SCD.
20 

Since SCD 

patients had more recurrent episodes of priapism 

and they had association with certain 

biochemical factors like low Hb, and high 

WBC, platelets, ALT, bilirubin, and LDH; it can 
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be useful to monitor these parameters at 

presentation to predict patients who will have 

frequent priapism episodes and need more 

stringent follow up. Non the less, further studies 

with higher number of patients are needed to 

confirm these predictions.  

Stuttering priapism is most commonly described 

in patients with SCD with an incidence of 

64%.
21

The reported causes of stuttering 

priapism in adults were idiopathic, medications, 

neoplasms, and hematological, neurological and 

metabolic disorders.
1
The pathophysiology of 

stuttering priapism is a multifactorial process. 

The imbalance between normal erection and 

detumescence have been explained by 

deficiencies in endothelial nitric oxide (NO) that 

lead to downregulation of PDE-5 and the 

inability to regulate cGMP with resulting in 

disproportionate responses to stimuli. 

Androgens have been shown to be important 

regulators of nitric oxide synthase (NOs) and 

PDE-5 in penile tissue and dihydrotestosterone 

(DHT) was established to play an important role 

in promoting erectile function.
22

Different 

treatments of recurrent priapism (suturing) have 

been proposed including: stilboestrol, sildenafil, 

ephedrine, etilefrine, digoxin, baclofen, 

terbutaline, ketoconazole, gabapentin, and 

hormonal therapies.
23

 However, there was a lack 

of evidence for the benefits or risks of such 

treatments in sickle cell disease.
24,25

 Recently, 

dutasteride therapy in patients with stuttering 

priapism, was shown to be a promising option to 

reduce the frequency and severity of priapic  

episodes without significant side effects.
26

Also, 

intracorporealh ADSC (human adipose tissue–

derived stem cells) injection has been shown to 

limit the fibrosis in a priapismrat model;  which 

was attributed to the potential ofhADSCs to 

produce various growth factors that could limit 

TGFβ1 (Transforming Growth Factor β1) and 

collagen production.
27

 

5. CONCLUSION 

Sickle cell disease is the major risk factor for 

ischemic priapism and recurrent priapism 

episodes (stuttering priapism). Patients with 

priapism are mainly adults who present at young 

age and suffer from the disease lifelong. Hence 

monitoring laboratory parameters at 

presentation such as CBC, LFT, LDH and sickle 

cell test can help in predicting patients with 

recurrent priapism who need proper education 

and a strict follow up to prevent the devastating 

complications of priapism including pain and 

erectile dysfunction. The limitations of this 

study are the low number of patients, limited 

follow up period and a single center cohort 

study.The prevalence of priapism in Oman 

needs to be elucidated by multicenter studies. 
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Advances in Knowledge 

Priapism is a rare disease and studying its 

causes and the risk factors for recurrent episodes 

will advance the knowledge that will be of help 

to prevent devastating complications that lead to 

poor quality of life like pain and erectile 

dysfunction.  

Application to Patient Care 

Monitoring CBC, LFT, LDH and Sickle cell test 

in patients with priapism can be used to identify 

patients at risk of developing stuttering 

priapism.  
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