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Abstract 

Background: Pelvic congestion syndrome (PCS) is one of the causes of persistent pelvic dis-
comfort in females. It is believed to be caused by ovarian or pelvic vein venous insufficiency. 
Along with these and other symptoms, patients also exhibit vulva, gluteal, lower limb vari-
cosities, dysuria, and dyspareunia. CT and MRI venography play a cornerstone role in diagno-
sis and even selection of an appropriate plan of management for the cases with PCS. In this 
study, we evaluate the role of computed tomography (CT) venography of abdomen and pel-
vis for evaluation of causes of pelvic venous insufficiency. Aim: To assess role of CT venogra-
phy of abdomen and pelvis in diagnosis of pelvic congestion syndrome. Patients and Meth-
ods: cross sectional observational study was conducted at SCU hospitals, Ismailia city, Egypt. 
50 Female Patients diagnosed with pelvic congestion syndrome. CT venography of abdomen 
and pelvis scans image readings was obtained to assess parametrial, pelvic and vulvuoper-
ineal varicosity, gonadal vein dilatation and reflux, round ligament varicosity and vascular 
compression syndromes. Results: Chronic pelvic pain and Vaginal discharge and were the 
commonest symptoms (64% and 40% respectively). About half of participants 22 (44%) had 
secondary causes of pelvic congestion syndrome and 28 (56%) patients was diagnosed as non-
obstructing primary pelvic congestion syndrome. Conclusion: CT venography of abdomen 
and pelvis is an initial investigation for female patients with pelvic congestion syndrome. 
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Introduction 

Chronic pelvic pain is defined as persistent 

pelvic discomfort lasting for at least six 

months without relief from medical treat-

ment. Endometriosis is considered one of 

the most frequent causes. Among the 

more difficult-to-diagnose causes of 

chronic pelvic pain is female pelvic conges-

tion syndrome (PCS) (1). Pelvic congestion 

syndrome (PCS), which results from dys-

functional ovarian vein valves, is referred 

to as pelvic venous insufficiency (2). Other 

structural factors contributing to pelvic 
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venous insufficiency include conditions 

such as posterior left renal vein, compres-

sion of the left renal vein (nutcracker syn-

drome), May–Turner syndrome, vascular 

malformations, inferior vena cava (IVC) ob-

struction or compression, or portal hyper-

tension (3).  The gonadal veins empty into 

the inferior vena cava on the right and the 

left renal vein on the left. External com-

pression of the IVC, left renal vein, or iliac 

veins may lead to pelvic venous hyperten-

sion, resulting in pelvic congestion, pelvic 

and inguinal varices and lower limb varicos-

ities(4). The primary imaging diagnostic 

method of pelvic venous insufficiency (PVI) 

is typically suggested through duplex ultra-

sound (US), but this imaging method has 

its limitations. It is an operator dependent 

method, does not easily visualize the gon-

adal veins and has limited sensitivity when 

it comes to detecting the structural causes 

of pelvic congestion syndrome (5), Trans-

vaginal ultrasound (TVUS) has various 

drawbacks in diagnosing pelvic congestion 

syndrome. It can cause discomfort, relies 

on the skill of the operator, cannot detect 

vascular abnormalities that typically lead 

to pelvic varices, and is not suitable for use 

with virgin females(6).  

Invasive venography is considered the gold 

standard for diagnosing and managing 

PCS. However, non-invasive techniques 

such as CT and MRI venography are crucial 

in diagnosing PCS and determining the ap-

propriate management plan. The choice of 

treatment plan is based on radiological re-

sults, the extent of the condition, and the 

root causes of pelvic congestion syndrome 

(7).  The study aimed to assess the role of CT 

venography of abdomen and pelvis in 

evaluation of females with pelvic conges-

tion syndrome. 

Patients and Methods 

A cross-sectional observational study was 

conducted at CT unit- Radiology depart-

ment of Faculty of Medicine at Suez Canal 

University Hospital in Ismailia, Egypt. 

Patients with diagnosis of pelvic conges-

tion syndrome who referred to CT unit at 

Radiology department of Suez Canal Uni-

versity Hospital from gynecology and ob-

stetrics department as per the inclusion 

and exclusion criteria outlined below. 

Female patients who complain of pelvic 

congestion syndrome were included. 

Exclusion criteria: 

• Patients with persistent pelvic pain of 
another diagnosis other than PCS. 

• Patients with pelvic venous throm-
bosis. 

• Patients with iliofemoral DVT. 

• Patients with history of hysterectomy 
and oophorectomy. 

• Patients with health concerns related 
to contrast media. 

Study Procedure: 

Fifty participants who fulfilled the study 

criteria were assessed as follows : 

Baseline clinical and demographic data  ;Pa-

tient history including age, parental history 

and symptoms (Chronic pelvic pain, vaginal 

discharge, dysmenorrhea, dysuria), Verbal 

consent were considered including proce-

dure description and benefits. Serum cre-

atinine level were assessed for all patients . 

Imaging procedure 

Contrast-enhanced CT was performed to 

all cases using 16 slice scanner, Activion 16 

model TSX-031A-2012 (Toshiba Medical 
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Systems).The parameters of the volume CT 

scanning was as follows: tube voltage = 120 

kV; tube current = 200–250 mAs; slice thick-

ness = 5 mm; and the scan matrix is 512 × 

512 matrices. Both plain CT scans and con-

trast enhanced CT scans were performed 

for all patients. Via a power injector, 100 

mL of Omnipaque 300 mg I/ml, inject intra-

venous (IV) at a rate of 4 mL/s as the con-

trast agent. A workstation was used for 

the post-processing of the images. 

Imagine analysis 

Two experienced radiologists examined 

the images. Arterial phase images were uti-

lized to evaluate potential reflux into the 

gonadal veins. The examination of the 

ovarian veins involved measuring their di-

ameters and determining their drainage lo-

cation and excluding vascular compression 

syndromes. 

Statistical analysis  

The data were entered into a computer 

and analyzed using IBM SPSS software 

package version 20.0 (Armonk, NY: IBM 

Corp). Qualitative data were presented us-

ing frequencies and percentages. The Kol-

mogorov-Smirnov test was applied to as-

sess the normality of the data distribution. 

Quantitative data were described using the 

range (minimum and maximum), mean, 

standard deviation, median, and interquar-

tile range (IQR). The significance of the re-

sults was determined at the 5% level. 

The statistical tests used were Chi-square 

test for categorical variables, to compare 

differences between groups. Fisher’s Ex-

act or Monte Carlo correction was  

Applied to adjust the chi-square test when 

more than 20% of the cells have an 

expected count of less than 5. Student’s t-

test was used for normally distributed 

quantitative variables to compare be-

tween two groups. 

Results 

The mean age of the studied sample is 

(36.48 ± 8.77 years), ranged from 16 to 55 

years. The mean body mass index (BMI) of 

the studied sample is (27.03 ± 3.48 Kg/m2), 

ranged from 20.9 – 35.20 (Kg/m2). (Table 1). 

About two thirds of the patients had 

chronic pelvic pain, 40% complaint of vagi-

nal discharge and 30% of them had dysmen-

orrhea. One patient had history of vaginal 

bleeding and hematuria (Table 2).  

CT venography revealed that 28 (56 %) of 

cases had primary non obstructing pelvic 

congestion syndrome, while 22 (44%) of 

cases had other diagnoses causing second-

ary pelvic congestion by CT study. 21 (42%) 

had CT features of vascular compression 

syndromes, (26%) had nutcracker syn-

drome, (6%) had May-Thurner syndrome 

and (10%) had combined multiple vascular 

compression syndromes and one patient 

was proved to have refluxive internal pu-

dendal vein. (Table 3).  

There is statistically significant difference 

in CT findings with regard to age and body 

mass index of the studied sample, it was 

found significant higher percentage of vas-

cular compression syndromes in partici-

pants with younger age and lower body 

mass index with p value (<0.05). (Table 4). 

Bilateral ovarian veins dilatation was noted 

in 20 (45%) of participants, left gonadal vein 

dilatation in 14 (28%) with mean diameter 

(6.88 ± 2.15) mm and right gonadal vein di-

lation was noted in 7 (14 %) of participants 
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with mean diameter (6.10 ± 2.01) mm. Re-

fluxing bilateral ovarian veins was seen in 8 

(16%) participants, left gonadal vein was 

seen in 15 (30%) while reflux in right gon-

adal vein was seen only in 3 (6%). (Table 5). 

Table (1): Distribution of the studied cases according to demographic data (n = 86) 

 No. % 

Age (years) 

<36 25 50 

≥36 25 50 

Min. – Max. 16.0 – 55.0 

Mean ± SD. 36.48 ± 8.77 

)2BMI (kg/m 

Min. – Max. 20.90 – 35.20 

Mean ± SD. 27.03 ± 3.48 

Smoking 

Negative 49 98 

Positive 1 2 

IQR: Inter quartile range  SD: Standard deviation 

Table (2): Distribution of the studied cases according to main presenting symptoms (n = 50) 

 No. % 

Chronic pelvic pain 32 64 

Vaginal discharge 20 40 

Dysmenorrhea 15 30 

Vaginal bleeding 1 2 

Hematuria 1 2 

 
Table (3): Distribution of the studied cases according to CT final Diagnosis (n = 50) 
CT final Diagnosis No. % 

A- Vascular compression syndromes 21 42  

1- Nutcracker syndrome 13 26 

a- Anterior nutcracker syndrome 10 20 

b- Posterior nutcracker syndrome 3 6 

2- May-Thurner syndrome 3 6 

3- Combined vascular compression syndromes 5 10 

B- Non vascular compression 29 58 

1- 1ry pelvic congestion 28 56 

2- Refluxive internal pudendal vein 1 2 
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Table (4): Relation between CT and demographic data (n = 49) 

 

CT 

p value 
VCS 

(n = 21) 
Primary PCS 

(n = 28) 

No. % No. % 

Age (years) 

<36 14 66.7 9 32.1 

0.0127* 
 

≥36 7 33.3 19 67.9 

Min. – Max. 22.0 – 53.0 22.0 – 55.0 

Mean ± SD. 33.67 ± 6.53 39.32 ± 8.74 

Smoking 

Negative 21 100 27 96.43 p=1FE 
 Positive 0 0 1 3.57 

)2BMI (kg/m 

Min. – Max. 20.90 – 31.60 22.40 – 35.20 
0.0032* 

Mean ± SD. 24.65 ± 2.73 28.45 ± 3.06 
VCS: vascular compression syndrome, PCS: pelvic congestion syndrome 
SD: Standard deviation FE: Fisher Exact, P: p value for Relation between CT and demographic data, 
*: Statistically significant at p ≤ 0.05 

Table (5): Ovarian veins diameter, reflux and pelvic varices findings according to CT 
venography 

CT venography findings No. % 

Gonadal vein dilatation ( >5.5 mm)  

Negative 9 18 

Left ovarian vein 14 28 

Right ovarian vein 7 14 

Bilateral ovarian veins  20 40 

Left gonadal vein diameter (mm)  

Min. – Max. 3 – 11.5 

Mean ± SD. 6.88 ± 2.15 

Right gonadal vein diameter (mm)  

Min. – Max. 3.0 – 11.0 

Mean ± SD. 6.10 ± 2.01 

Pelvic varices diameter (mm)  

Mean ± SD. 6.97 ± 2.34 

Min. – Max. 4.5 - 16 

Gonadal vein reflux   

Negative 24 48 

Left ovarian vein 15 30 

Right ovarian vein 3 6 

Bilateral ovarian veins  8 16 
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Discussion 

Chronic pelvic pain is a common complaint 

of females with approximate incidence of 

3.8% in the adult female population. Pelvic 

congestion syndrome (PCS) is among the 

potential causes of chronic pelvic pain. (8). 

PCS is a challenging condition for diagno-

sis, requiring several studies for assess-

ment of possible structural causes that can 

lead to pelvic venous hypertension in order 

to construct proper plan of management 

and therefor, lower the patient's rate of 

morbidity and recurrence incidence. 

This study was carried out to assess the di-

agnostic performance of CT venography of 

abdomen and pelvis in assessment of pel-

vic venous insufficiency in females by con-

ducting a cross sectional observational 

study including 50 participants diagnosed 

with pelvic congestion syndrome. Con-

cerning to CT venography findings, about 

half of cases (44 %) had a structural cause 

resulting in secondary pelvic venous insuf-

ficiency. This highlights the role of CT ve-

nography of abdomen and pelvis as one of 

the important investigations for females 

with pelvic congestion symptoms; how-

ever one study using CT reported that di-

lated and incompetent ovarian veins are 

commonly observed in asymptomatic 

women who have given birth(9). We found 

that (42%) of our studied sample had vascu-

lar compression syndromes, the most fre-

quent vascular compression syndrome 

seen was anterior nutcracker syndrome 

seen in (26 %), This is quite close to 

Scultetus et al 2001 who found nutcracker 

syndrome in 17.9% of patients with PCS (10) 

and Osman et al. 2021 who evaluated the 

role of CT and MRI in female pelvic conges-

tion syndrome, they found vascular com-

pression syndrome in (28 %) of cases(1). 

while in Whiteley et al 2015 study observed 

the nutcracker syndrome in only 2% of pa-

tients (11). We observed bilateral ovarian 

vein dilatation in 20 (40%) of our studied 

sample, left ovarian vein dilatation in 14 (28 

%) patients and right ovarian vein dilation in 

7 (14 %) patients while non dilated ovarian 

veins was found only in 9 (18 %) patients, 

considering ovarian vein dilatation of diam-

eter more than 5.5 mm (12). This was con-

sistent with Szaflarski et al. 2019 , Using 

computed tomography in adults, the re-

searchers assessed how often ovarian ve-

nous hypertension occurred and how se-

vere it was , of 143 positive CT study, they 

found left ovarian vein dilation in (20.3%), 

right ovarian vein dilation in (12.6%) and bi-

lateral ovarian vein dilation in (67.1%)(13) , 

while this was contrasted with Awad et al. 

2020;  a comparative study carried on 200 

patients complaining of persistent pelvic 

discomfort to assess the role of CT venog-

raphy in chronic pelvic pain patients, they 

found higher incidence of ovarian vein dila-

tion was on the left side  in (40%), followed 

by dilation in the right side in (33.3%) and 

only (26.7%) with bilateral ovarian vein dila-

tation (12). However each individual study 

considered a different cut point for ovarian 

vein dilation. Regarding ovarian venous re-

flux, we found left ovarian vein reflux in 15 

(30%) of the in our studied sample, this 

matches the findings of Hiromura et al. 

2004, a study was conducted to character-

ize the CT findings associated with ovarian 

vein reflux in asymptomatic women. They 
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reported left ovarian vein reflux in 50 

(33.1%) of the 151 study patients (14).  

Conclusion 

 We can consider that CT venography of ab-

domen and pelvis serves as a fast, easy, 

and noninvasive method for the assess-

ment of females with chronic pelvic pain 

and a diagnostic method for detection of 

structural causes of pelvic venous insuffi-

ciency that can determine the plan of man-

agement. 

 

References: 
1. Osman AM, Mordi A, Khattab R. Female 

pelvic congestion syndrome: how can 

CT and MRI help in the management de-

cision? Br J Radiol. 2021 Feb 1; 

94(1118):20200881. 

2. Black CM, Thorpe K, Venrbux A, Kim HS, 

Millward SF, Clark TW, Kundu S, Martin 

LG, Sacks D, York J, Cardella JF. Re-

search reporting standards for endovas-

cular treatment of pelvic venous insuffi-

ciency. J Vasc Interv Radiol. 2010; 

21(6):796-803. 

3. Borghi C, Dell'Atti L. Pelvic congestion 

syndrome: the current state of the liter-

ature. Arch Gynecol Obstet. 2016; 

293(2):291-301. 

4. Basile A, Failla G, Gozzo C. Pelvic conges-

tion syndrome. Semin Ultrasound CT 

MRI. 2021 Feb; 42(1):3-12. 

5. Azzam RI, Alshak NS, Pham HP. AIRP 

best cases in radiologic-pathologic cor-

relation: hepatic epithelioid hemangio-

endothelioma. Radiographics. 2012; 

32(3):789-794. 

6. Dabbs EB, Dos Santos SJ, Shiangoli I, 

Holdstock JM, Beckett D, Whiteley MS. 

Pelvic venous reflux in males with 

varicose veins and recurrent varicose 

veins. Phlebology. 2018; 33(6):382-387. 

7. Knuttinen MG, Xie K, Jani A, Palumbo A, 

Carrillo T, Mar W. Pelvic venous insuffi-

ciency: imaging diagnosis, treatment 

approaches, and therapeutic issues. 

AJR Am J Roentgenol. 2015; 204(2):448-

458. 

8. Koo S, Fan CM. Pelvic congestion syn-

drome and pelvic varicosities. Tech Vasc 

Interv Radiol. 2014 Jun 1; 17(2):90-5. 

9. Rozenblit AM, Ricci ZJ, Tuvia J, Amis ES 

Jr. Incompetent and dilated ovarian 

veins: a common CT finding in asympto-

matic parous women. AJR Am J Roent-

genol. 2001; 176(1):119-122. 

10.  Scultetus AH, Villavicencio JL, Gillespie 

DL. The nutcracker syndrome: its role in 

the pelvic venous disorders. J Vasc Surg. 

2001; 34(5):812-819. 

11.  Whiteley MS, Dos Santos SJ, Harrison 

CC, Holdstock JM, Lopez AJ. Transvagi-

nal duplex ultrasonography appears to 

be the gold standard investigation for 

the haemodynamic evaluation of pelvic 

venous reflux in the ovarian and internal 

iliac veins in women. Phlebology. 2015; 

30(10):706-713. 

12. Awad AS, Taha MMM, Manaf MHA, Gad 

MMM, Mashhour SN. Role of multi-de-

tector CT venography in evaluation of 

pelvic congestion syndrome. Egypt J Ra-

diol Nucl Med. 2020; 51(1):1-7. 

13.  Szaflarski D, Sosner E, French TD, 

Sayegh S, Lamba R, Katz DS, Hoffmann 

JC. Evaluating the frequency and sever-

ity of ovarian venous congestion on 

adult computed tomography. Abdom 

Radiol. 2019; 44:259-263. 

14.  Hiromura T, Nishioka T, Nishioka S, 

Ikeda H, Tomita K. Reflux in the left 

ovarian vein: analysis of MDCT findings 

in asymptomatic women. AJR Am J 

Roentgenol. 2004; 183(5):1411-1415. 


