Abstract
Introduction: A deep vein thrombosis (DVT) is a type of cardiovascular disease that may be associated with fatal complications such as pulmonary embolism (PE). The objective of this study was to assess the prevalence of DVT in Al- medina and to compare the findings between male and females. Methods: Records of 432 patients were reviewed in this retrospective study.  Pearson Chi-Square test, cross-tabulation correlations were applied to analyze and obtain the statistical values for study variables’ associations. Results:  Out of 432 patients, 17.8 %( n=77) had DVT. The acute DVT had the highest frequency 64.9% (N=50). The DVT was more prevalent in female than male (P=0.0001). The highest frequency of acute DVT was observed in popliteal vein. While the highest frequency of chronic DVT was demonstrated in the superficial femoral and common femoral veins. The DVT was more prevalent in the left leg (51.9%). No significant statistical association between the DVT and age P = 0.431.
 Conclusion: 
Incidence of DVT in Medina is high. DVT is more prevalent in females than males and affects the left leg more than the Rt. No significant statistical association between DVT and the age. 
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Introduction:
A deep vein thrombosis (DVT) is a type of vascular defect that results from the occlusion of the venous lumen due to venous stasis, vascular injury, and/ or hypercoagulability. [1] The actual incidence of DVT is unclear although some studies have shown that it is 1-2/1000.[2] There many risk factors that increase the incidence DVT such as; previous DVT, immobilization longer than three days, congestive heart failure (CHF), obesity, Pregnancy and the postpartum period, certain types of cancer and lower extremity fractures. [3] There are several clinical symptoms of DVT such as; pain or tenderness, swelling, warmth, redness or discoloration, and distention of surface veins. Some times no associated clinical symptoms with the DVT.[4,5] cellulitis, Baker’s cyst, and superficial thrombophlebitis are the most common differential diagnoses for DVT in cases of persistent calf pain. [6] The DVT may lead to some complications and the common serious complications include chronic venous insufficiency, post- phlebitis syndrome, and pulmonary embolism (PE). [4] Some authors [7] have indicated that PE results in 70.6% of DVT patients.
 Both computed tomography venography (CTV) and magnetic resonance venography (MRV) are alternatives to ultrasound (U/S) in diagnosing DVT. Some studies suggested that U/S could identify DVTs in the large vein above the knee more accurately (about 95%) than in the calves (60-70%). [5, 8] The current study aims to assess the prevalence of DVT in Al- medina and to compare the findings between male and female gender. Also, to assess the effect of age on DVT.


Materials and Methods:
432 patients’ records were reviewed in a descriptive retrospective study on ultrasound assessment of DVT. The study was conducted at the Radiology department of King Fahad hospital in Madinah, Saudi Arabia. The duration of the study was during the period from January to March 2020. 
The collected data source was Philips U/S system, model IU22 with linear probe 9M. The inclusion criteria include any participant has one or more of the following clinical symptoms; lower limb swelling, hotness, redness or pain.
Data collection
The study data was collected from the picture archiving communication system (PACS). A data collection sheet was prepared to collect the demographic, clinical and U/S imaging data such as; patient’s age, gender, and symptoms as well as the U/S findings. 
Data analysis
Statistical Package for Social Sciences (SPSS) - (IBM version 20, Armonk, NY, USA) software was used to analyse the study data. For descriptive statistics, data were presented in mean ± standard deviation and percentages. Pearson Chi-Square test, cross-tabulation and Pearson correlations were applied to obtain the statistical values for study variables’ associations. A statistical associations were considered significant if the P- value < 0.05.
Ethical considerations:
 This study was approved by the institutional review board in the General Directorate of Health Affairs in Almadinah Almunawwarah the (IRB) was H-03-M-084. The informed consent was waived out due to the retrospective nature of the study. The confidentiality of the participant's information was assured. No identifying information of the selected participants were included. 

Results:
[bookmark: _Hlk34767247][bookmark: _Hlk35195131][bookmark: _Hlk34768174]The study included 432 subjects out of these 17.8 % (n = 77) were diagnosed as positive DVT cases. The mean age of the selected subjects was 48.2±20.3 a statistical analysis revealed that no statistical association between the age and DVT (P = 0.431) - (See Table 6). Table1 summarizes the symptoms of the participants; the common symptom was swelling which is 46.7% (out of 77), followed by leg pain 15.5% (n =12), the hotness and redness had the lowest frequencies of symptoms (1%). Table2 summarizes the DVT status frequencies, the acute DVT was noted in 64.9% (n = 50), the chronic was observed in 29.8% (n = 23), and 5.1% (n =4) were sub-acute DVT. Table3 shows a cross-ablution between the DVT status and the gender, the DVT was more prevalent in females than males.  Pearson Chi-Square test showed significant statistical association between gender and DVT (P = 0.001). Table 4 presents a cross-tabulation of the status of DVT with the venous site.  The highest frequency (39.0 % (out of 50)) of the acute DVT was noted in the popliteal vein. Followed by the common femoral vein (16%), and the lowest frequency of DVT was demonstrated in posterior tibial vein (4%). The highest frequency (39.1 % (out of 23)) of the chronic DVT was noted in the superficial femoral vein, the common femoral vein (30.4 %). Statistical analysis revealed a significant association between the status of DVT and the venous site P = 0.0001.
Table 5 presents a cross-tabulation of the status of DVT with the participants’ clinical symptoms, 56% of the acute DVT was associated with swelling, and 20% was associated with pain & tenderness. 65.2% of the chronic DVT was associated with swelling. Pearson Chi-Square test demonstrated significant statistical association P = 0.0001.
Figure 1 shows the relation between the DVT findings and their side of the location. All three types of detected DVT were more prevalent in the Lt. Leg than the Rt. P = 0.001. 
Figure 2 demonstrates the venous site of the DVT. The highest frequency of DVT was noted in the popliteal vein, then the common femoral and iliac veins. The lowest frequency was observed in the posterior tibial vein.
 Figures 3 through 5 present U/S sample images of the DVT findings; the normal venous color flow appearance in the right common femoral vein "CFV" seen in Figure 3. Acute DVT in left popliteal vein "PV" noted in Figure 4.  Absence of blood flow due to acute DVT in the left common femoral vein "CFV" seen in figure 5.
Table 1: Symptoms of the participants
	Symptoms
	Frequency
	%

	 Swelling
	36
	46.7

	 Hotness
	1
	1.2

	 Redness
	1
	1.2

	 Pain & tenderness
	19
	24.5

	 Swelling + redness
	2
	2.5

	 Swelling + pain
	11
	14.2

	 Redness + pain
	3
	3.8

	Swelling + pain + tenderness
	4
	5.10

	Total
	77
	100














Table 2: Status of DVT
	

Status of DVT         
	Frequency
(n)
	Percentage
(%)

	Acute
	50
	64.9

	Sub-acute
	4
	5.1

	Chronic
	23
	29.8

	Total
	77
	100.0














Table 3: Cross-tabulation of the status of DVT and gender 
	Status of DVT
	male
	female
	Total

	Acute
	18
	32
	50

	Sub-acute
	2
	2
	4

	Chronic
	9
	14
	23

		Total	
	29
	48
	77










Table 4: Cross-tabulation of the status of DVT and venous site

	                                 Venous Site
	Acute
	Sub-acute
	Chronic
	Total 

	Iliac vein
	6
	0
	1
	7

	Common femoral vein
	8
	1
	7
	16

	Superficial femoral vein
	2
	0
	4
	6

	Popliteal vein
	19
	2
	2
	23

	Iliac vein + Superficial femoral vein
	0
	0
	5
	5

	Superficial femoral vein+ Popliteal vein
	8
	1
	2
	11

	Iliac vein + Popliteal vein
	3
	0
	1
	4

	Common femoral vein + Popliteal vein
	2
	0
	0
	2

	Popliteal vein + Posterior tibial vein
	2
	0
	1
	3

	                                 Total
	50
	4
	23
	77






























      Table 5: Cross-tabulation for the association of DVT and clinical symptoms
	
Symptoms
	DVT Status

	
	Acute
	Subacute
	chronic
	Total

	 Swelling
	28
	1
	7
	36

	 Hotness
	1
	0
	0
	1

	 Redness
	1
	0
	0
	1

	 Pain in leg + tenderness
	10
	1
	7
	18

	 Swelling + redness
	1
	0
	1
	2

	 Swelling + pain
	5
	1
	6
	12

	 Redness + pain
	1
	1
	1
	3

	Swelling + pain + tenderness
	3
	0
	1
	4

	Total
	50
	4
	23
	77








 








Table 6: Chi-Square Test for the association of DVT and age 
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	89.638a
	88
	.431

	Likelihood Ratio
	71.468
	88
	.900

	N of Valid Cases
	77
	
	






































Figure1: Findings of DVT in relation to the side of the location












Figure2: A graph showing the frequency of DVT according to the venous site 
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Figure3: Normal venous flow appearance of the right common femoral vein "CFV" and the right iliac vein 
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Figure4: Absence of blood flow due to DVT in left superficial femoral vein "SFV" and left popliteal vein "PV"
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Figure5: Absence of blood flow due to acute DVT in the left common femoral vein "CFV"

[bookmark: _Hlk34770789]Discussion: 
The objective of this study was to see the prevalence of DVT in Madinah and to compare the findings between genders. On the base of the study results, the prevalence of DVT was observed in 17.8 % (out of 432). The acute DVT had the highest frequency 64.9%. The DVT was more prevalent in female than male. The highest frequency of DVT was noted in popliteal vein. The DVT was more prevalent in the left leg. Some authors [9] from the KSA proposed that the incidence of DVT is 15.7 % among the bedridden patients these results support the current study findings.
Regarding the relation of DVT with age, the current study showed that there was no statistical association between the DVT and participants’ age (P= 0.431). These results were agree with Alanazi, et al [10] who had shown that there were no association between the DVT and the age of the participants. In contrast, Cushman M et al [11] and Elkhadir A et al [12] had proposed that DVT increase with age increase.
 Regarding the relation of DVT with clinical symptoms, the current study showed that the common symptom of DVT was swelling which was 46.7% (out of 77), followed by leg pain 15.5% (n =12), the hotness and redness had the lowest frequencies of symptoms. [See Table 5] These results agree with Harding, M. et al [13] who showed that leg swelling is a common associated symptom occurs as a result of DVT in the leg.
Regarding the relation of DVT with gender, the results of the current study suggested that the DVT was more prevalent in females than males. [See Table 3]. These results agree with several studies such as; Kharaba A[14] who has stated that 50.2 % of the DVT was found in females, Ho, E et al[15] who have suggested that DVT was more common in females (56.9%) than males (43.1%). Catterick, D et al [16] demonstrated that regarding the DVT, the female’s cases were more than males . Contrary, Decosta L et al [17] have concluded that sex, age, body mass index, ethnicity, and comorbidities of diabetes and/or hypertension were not significant predictors of observing a DVT. 
Regarding the relation of DVT with the venous site, Yamada N et al [18] have indicated that the most common site for DVT is soleal vein (71.9%). The current study showed another view it concluded that the acute DVT was more prevalent in the popliteal vein than the other veins. It added that the chronic DVT was more prevalent in the superficial femoral vein and then the common femoral vein [See Table4 & Figure2]. 
Regarding the DVT side of location Ho, E et al (15) and Li, Q et al [19] have concluded that the left leg was affected by DVT more than the right leg. These findings support the current study which presented the same conclusion [See Figure1]. In contrast Vululi, S et al [20] have proposed that the left leg is less affected by DVT than the right.
Conclusion:
The study concluded that the incidence of DVT in Medina is approximately high. There is an increased incidence of the DVT in the females than men. The results indicated that the most common symptoms associated with the DVT was swelling and the DVT occurs more frequent in the left leg than the Rt. No statistical association between the age and DVT. The U/S is good and sensitive diagnostic method for diagnosing DVT. Prospective studies through a well- established methodology in the similar issue were recommended to provide sufficient and complete useful data about the DVT. 
Limitations:
There were some limitations for this study that include; the sample size was small, there was no available U/S images’ of good quality demonstrating the measurements for the detected thrombosis in the PACs. 
Declaration: 
The researchers declare that no conflict of interest and this research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.
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DVT Side location
Rt Leg	Acute	Sub acute	Chronic	17	2	9	Lt. Leg	Acute	Sub acute	Chronic	25	2	13	Both	Acute	Sub acute	Chronic	8	0	1	



The DVT venous site 
Iliac vein	Common femoral vein	Superficial femoral vein	Popliteal vein	Iliac vein + Superficial femoral vein	Superficial femoral vein+Popliteal vein	Iliac vein + Popliteal vein	Common femoral vein + Popliteal vein	Popliteal vein + Posterior tibial vein	7	16	6	23	5	11	4	2	3	
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