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Abstract

cele.
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Background: Varicocele is an important cause of infertility in men. Some studies have suggested that because of the similar patho-
logic processes involved in chronic venous diseases and varicocele, saphenofemoral insufficiency is an example of chronic venous
disease, which causes varicose veins in the lower extremity. It is thought that there may be a relation between saphenofemoral
abnormality and the emergence of varicocele, but this relation is not backed by sufficient evidence.

Methods: In this prospective diagnostic study, a total of 50 patients suffering from varicocele and 50 control patients were included.
Ultrasonography was performed to determine the emergence of saphenofemoral insufficiency (SFI).

Results: Mean age of patients in the varicocele group and the control group was 32.4 4 8.44, and 34.9 & 6.39, respectively. Out of
50 patients being included in the study with varicocele, 8 had left sided SFI and 9 had right sided SFI, while in the control group, 4
patients were diagnosed with SFI, 2 on each side. The difference between the two groups was statistically significant. There was no
relation between the time from diagnosis of varicocele, side of varicocele and the existence of saphenofemoral insufficiency.
Conclusions: Saphenofemoral insufficiency was shown to be significantly related to varicocele, and can be a sign of probability of
emergence or re-emergence of varicocele, and further can be used in clinical examination to guide clinicians in diagnosing varico-

1. Background

Chronicvenous disease (CVD) is amongst the relatively
common chronic diseases which influences the quality of
life of up to 77% of the elderly population and up to 10% of
the individuals younger than 30 years (1-5). Two leading
mechanisms which result in CVD are reflux and obstruc-
tion. There is a wide spectrum of clinical presentations
in patients with CVD, ranging from a functional CVD with
no significant signs and symptoms to varicose veins and
ultimately venous ulceration at the most advanced levels
(6, 7). The environmental and the physical predisposing
factors of CVD are well-known, such as obesity, prolonged
standing and pregnancy, which have been shown to cause
dilation of veins, even in studies concerning in vivo sam-
ples(8,9). Besides the environmental factors, some genetic
factors, including mutations at Thrombomodulin, FOXC2,
CADASIL and Notch3 genes have been known as possible

predisposing factors for CVD (7, 9).

Varicose veins are a common symptomatic feature of
CVD and it is demonstrated by various studies that the
early diagnosis and treatment of this condition could ele-
vate the quality of patient life and prevent the complica-
tions of advanced venous disease (5, 10). Although vari-
cose veins could be found at any part of the body, patients
mostly present with varicose veins at their lower extremity
in which saphenofemoral insufficiency (SFI) is one of the
common findings (8).

Varicocele is the state of abnormal dilatation and tor-
tuosity of the pampiniform plexus in the scrotum. The
prevalence of varicocele has been estimated to be approx-
imately 15% amongst the male population (11-13). Even
though varicocele is the most common etiology of the
male population subfertility, approximately 20% of the pa-
tients with varicocele present with fertility problems (14,
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15). The valvular incompetence of the veins draining blood
from the pampiniform plexus gives rise to the reflux of
the blood to the plexus and increased hydrostatic pressure
around the testis (12, 16). A variety of mechanisms, includ-
ing elevated temperature of the testis, reflux of the toxic
renal metabolites, oxidative stress and inflammation, in-
creased thickness of the testicular lamina propria, elevated
levels of nitric oxide in venous blood and hypoxia of the
testis have been suggested to explain the negative effect
of varicocele on fertility (17-21). Like other vascular disease,
color Doppler sonography could be helpful in the diagno-
sis of varicocele, but clinical examination is the gold stan-
dard (22).

Although varicocele is not categorized as a CVD, the
pathophysiology of varicocele has common compart-
ments with the pathophysiology of CVDs. Regarding the
similarity in the pathophysiology, there may be a relation-
ship between the occurrence of varicocele and varicose
veins (23). Even though there are previous studies on the re-
lationship between varicocele and varicose veins, no agree-
ment exists in this regard. In this article, besides analyzing
the association between varicocele and SFI, we will study
the effect of age, varicocele recurrence, duration of varic-
ocele and the anatomy of varicocele (bilateral, left-sided,
and right-sided) on the existence of SFI.

2. Methods

2.1. Patients

The present study was registered in the regional ethics
board of Tabriz University of Medical Sciences (Ethics code:
5/D[639993- date: 96.11.1). This prospective, cross-sectional
study was performed in a tertiary medical educational cen-
ter which was the referral center of north-western Iran. In
this study, all patients who were referred to the radiology
department between January 2018 and September 2018 for
Doppler imaging with the chief complaint of subfertility
with a diagnosis of varicocele were included. Inclusion cri-
teria consisted of being 15 - 45 years old and a previous clin-
ical diagnosis of varicocele, while exclusion criteria con-
sisted of age less than 15 years or more than 45 years, or a
secondary etiology for varicocele, an equal number of pa-
tients with no clinical signs or symptoms of varicocele or
any radiological findings were included as a control group
and were matched for age. All of these patients underwent
Doppler imaging of the saphenofemoral junction. All pa-
tients filled questionnaires containing questions regard-
ing demographic information, past varicocele history or
history of recurrence of varicocele and history of previous
treatments.

2.2. Ultra-sonography

Varicocele was defined as the existence of at least three
veins within the pampiniform plexus with a diameter of
over 3 mm and co-existing reflux in the Valsalva maneu-
ver. Insufficiency of the saphenofemoral junction was de-
fined as the existence of reflux for over1second in the great
saphenous vein during the Valsalva maneuver.

2.3. Statistical Analysis

Statistical analysis was performed by Statistical Pack-
age for the Social Sciences (SPSS) (SPSS Inc., Chicago, IL).
Results were reported as mean =+ Standard deviation. Chi-
squared was utilized to analyze the data.

2.4. Ethical Considerations

This study was in concordance with the Helsinki Decla-
ration. All patients had signed written informed consent
forms prior to inclusion in the study.

3. Results

3.1. Clinical and Demographic Findings

The mean age of patients with varicocele was 32.4 £+
8.44, and the mean age of the control group was 34.9 +
6.39. There was no significant difference between the two
groups (P = 0.098). Of the 50 patients with varicocele, 46
patients had left sided varicocele, while 4 had varicocele in
both hemi-scrotums. Twenty-two patients had a history of
varicocele surgery, while 28 did not. Mean duration of be-
ing diagnosed with varicocele was 6.84 + 2.64 years.

3.2. Saphenofemoral Insufficiency

Out of 50 patients with varicocele, 9 patients had right
sided SFI, while in the control group, only 2 patients had
SFI. The difference between the two groups was significant
(P = 0.025). Eight patients had left sided SFI in the case
group and 2 had left sided SFI in the control group. The dif-
ference between the group was also significant (P=0.046).

Further investigation in characteristics of the patients
and their clinical history revealed that there were no sig-
nificant relations between the age of patients, having one
sided or two-sided varicocele, recurrence of varicocele and
time from diagnosis of varicocele with the presence of SFI.
Results are summarized in Table 1.
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Table 1. Relation Between Sides of SFI and Characteristics of Varicoceles

Mean Age, Recurrence Side of Varicocele Time since Varicocele Diagnosis
Mean & SD Yes No Both Sides Single Side Less than 5 Years 6-10 Years More than 10 Years
Left SFI
With 30.42 £ 12.3 1 0 2 6 3 3 2
Without 3272 +£7.83 14 7 2 40 14 25 3
Pvalue 0.511 0.484 0.053 0.252
Right SFI
With 2833 £10.75 2 1 1 8 5 4 0
Without 3329 +7.72 13 6 3 38 12 24 5
Pvalue 0.112 0.952 0.704 0.239

4. Discussion

Infertility is a major health issue, which is attributed
to both male and female factors. Based on guidelines for
diagnosis of infertility, the male partner is the first in line
to undergo diagnostic evaluation (24). Varicocele is one of
the main causes associated with male infertility. Systemic
reviews have shown that varicocele is associated with re-
duced sperm count, reduced sperm motility and abnormal
morphology of sperms (25). Many conditions are thought
to be related with varicocele, including chronic venous in-
sufficiency. Studies have shown that individuals with varic-
ocele have an increased formation of varicose veins, and
vice versa (26). Qiu et al. studied 100 patients with lower
extremity varicose veins and compared the incidence of
varicocele with individuals with no varicose veins. They
found that patients with varicose veins had a significant
increase in the rate of appearance of varicocele. Interest-
ingly, they found that there was also a relation between the
maximum diameter of the spermatic vein and lower ex-
tremity varicose veins (23). Varicose veins are the result of
chronic venous insufficiency, of which SFI is a main cause
(27).

This is of great importance as chronic venous insuffi-
ciency could be diagnosed before varicocele has even been
diagnosed clinically, and it could lead clinicians to diag-
nose varicocele in early stages (28).

Ultra-sonography is a routine method to stablish the
diagnosis of varicocele, and is done beside clinical exam-
ination in chronic venous insufficiency. Some studies have
suggested that there could be a relation between the for-
mation of varicocele and SFI, but there is no agreement re-
garding this matter. Yazici etal. included 100 patients with
varicocele in a cross-sectional study and matched them
with 50 individuals with no history of varicocele. They
found that in the group of patients with varicocele, 36 pa-
tients had evidence of SFI, while in the control group, 13
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had evidence of SFI. There was no significant relation be-
tween the existence of SFI and varicocele (P = 0.32). The
authors suggested that the attained evidence showed that
varicocele may not be related to a systemic vascular disor-
der, and it could rather be an isolated finding (29).

Some scholars have suggested otherwise. Sallam et al.
performed a case-control study in which 50 varicocele pa-
tients and 40 matched individuals were included. They
found that out of all the patients in the case group, 25 had
evidence of SFI, while only 11 patients had evidence of SFI in
the control group. The difference between the two groups
was of statistical significance (P = 0.02). More so, they sug-
gested that there was an even greater relation between re-
current varicocele and SFI, as of 10 patients with recurrent
varicocele, all had SFI (30). This is of clinical importance,
as recurrent varicocele may be underdiagnosed in couples
suffering from infertility, and accurate diagnosis of any
kind of systemic vascular insufficiency should lead clini-
cians to consider recurrent varicocele as a possible cause
of continued infertility (31).

Ciaccio et al. studied the existence of SFI in 42 patients
suffering from varicocele. They found that of all the pa-
tients, 36 (85.7%) had evidence of bilateral or unilateral SF,
and 6 (14.3%) did not have evidence of insufficiency. The au-
thors did suggest that a relation existed between CVI and
varicocele, but they did suggest that it the temporal rela-
tion between venous insufficiency and the development of
varicocele should be studied more rigorously (32).

Interestingly, chronic venous insufficiency could also
be associated with fertility problems in women. Early ob-
servational studies have found that the venous conditions
of the ovaries could be associated with premature ovarian
failure, and reduced fertility in young ages (33). Interest-
ingly, the venous insufficiency of the ovaries is related to
lower limb venous insufficiency (34). It seems that more
attention should be given to venous conditions in infertile
couples, and clinical examination of the veins could be in-
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corporated into guidelines of infertility workup.

Our study showed that there may be a significant link
between SFI and varicocele, but more studies, especially
large scale, multi-center ones are needed to make more
general considerations. Importantly, technical limitations
of ultra-sound imaging may limit the extent to which the
results could be generalized (35).

4.1. Conclusion

The results of the present study show that there is a sig-
nificant relation between the emergence of SFI and varico-
cele. No significant relation was found between duration
of suffering from varicocele, anatomic location and mean
age of patients with SFIL.

Acknowledgments

The present study was the result of a thesis (number
58322) for obtaining a degree in radiology specialty, sup-
ported by Tabriz University of Medical Sciences, which was
performed in medical-educational centers of Tabriz Uni-
versity of Medical Sciences. These centers were affiliated
with the Faculty of Medicine of Tabriz University of Medi-
cal Sciences.

Footnotes

Authors’ Contribution: Sina Farhadi: study concep-
tion, data acquisition, statistical analysis; Javad Jalili: study
conception, patient selection, systemic review of litera-
ture; Abolhassan Shakeri Bavil Olyaei: study conception,
overall supervision, data acquisition; Mohammad Mirza-
Aghazadeh-Attari: manuscript preparation, final edit, sys-
temic search of literature, the final revision; Amin Arasteh:
manuscript preparation, final edit, systemic search of liter-
ature; Armin Zarrintan: study conception, interpretation
of imaging findings, final edit and final revision.

Conflict of Interests: The authors declare no conflict of
interest.

Ethical Approval: This study was approved by the Local
Ethics Board of Tabriz University of Medical Sciences. The
study was in compliance to the Helsinki Declaration.
Funding/Support: This study was funded by Tabriz Uni-
versity of Medical Sciences.

Informed Consent: All of the patients being included
have signed written informed consent notes.

References

1. Serra R, Grande R, Butrico L, Fugetto F, De Franciscis S. Epidemiology,
diagnosis and treatment of chronic venous disease: A systematic re-
view. Chirurgia-Italy. 2016;29(2):34-45.

10.

12.

13.

14.

15.

16.

18.

. Serra R, Buffone G, de Franciscis A, Mastrangelo D, Molinari V, Monte-

murro R, et al. A genetic study of chronic venous insufficiency. Ann
Vasc Surg. 2012;26(5):636-42. doi: 10.1016j.avsg.2011.11.036. [PubMed:
22664280].

. Callam MJ. Epidemiology of varicose veins. Br] Surg.1994;81(2):167-73.

doi: 10.1002/bjs.1800810204. [PubMed: 8156326].

. Kaplan RM, Criqui MH, Denenberg JO, Bergan ], Fronek A. Quality

of life in patients with chronic venous disease: San Diego popula-
tion study. J Vasc Surg. 2003;37(5):1047-53. doi: 10.1067/mva.2003.168.
[PubMed: 12756353].

. Kurz X, Lamping DL, Kahn SR, Baccaglini U, Zuccarelli F, Spreafico

G, et al. Do varicose veins affect quality of life? Results of an inter-
national population-based study. J Vasc Surg. 2001;34(4):641-8. doi:
10.1067/mva.2001.117333. [PubMed: 11668318].

. Labropoulos N, Leon M, Nicolaides AN, Giannoukas AD, Volteas N,

Chan P. Superficial venous insufficiency: Correlation of anatomic
extent of reflux with clinical symptoms and signs. | Vasc Surg.
1994;20(6):953-8. doi:  10.1016/0741-5214(94)90233-x. [PubMed:
7990191].

. Raffetto ]D, Mannello F. Pathophysiology of chronic venous disease.

Int Angiol. 2014;33(3):212-21. [PubMed: 24755829].

. Beebe-Dimmer JL, Pfeifer JR, Engle S, Schottenfeld D. The epidemiol-

ogy of chronic venous insufficiency and varicose veins. Ann Epidemiol.
2005;15(3):175-84. doi: 10.1016/j.annepidem.2004.05.015. [PubMed:
15723761].

. Raffetto ]D. Pathophysiology of chronic venous disease and

venous ulcers. Surg Clin North Am.
10.1016/j.suc.2017.11.002. [PubMed: 29502775].
Moore HM, Lane TR, Thapar A, Franklin IJ, Davies AH. The European
burden of primary varicose veins. Phlebology. 2013;28 Suppl 1:141-7.
doi: 10.1177/0268355512475118. [PubMed: 23482550].

2018;98(2):337-47. doi:

. Meacham RB, Townsend RR, Rademacher D, Drose JA. The incidence

of varicoceles in the general population when evaluated by physical
examination, gray scale sonography and color Doppler sonography.
J Urol.1994;151(6):1535-8. doi: 10.1016/s0022-5347(17)35295-3. [PubMed:
8189565].

Alsaikhan B, Alrabeeah K, Delouya G, Zini A. Epidemiology of varic-
ocele. Asian | Androl. 2016;18(2):179-81. doi: 10.4103/1008-682X.172640.
[PubMed: 26763551]. [PubMed Central: PMC4770482].
Abdulmaaboud MR, Shokeir AA, Farage Y, Abd El-Rahman A, El-
Rakhawy MM, Mutabagani H. Treatment of varicocele: A com-
parative study of conventional open surgery, percutaneous retro-
grade sclerotherapy, and laparoscopy. Urology. 1998;52(2):294-300.
doi: 10.1016/s0090-4295(98)00178-2. [PubMed: 9697798].

Tefekli A, Cayan S, Uluocak N, Poyanli A, Alp T, Kadioglu A. Is se-
lective internal spermatic venography necessary in detecting recur-
rent varicocele after surgical repair? Eur Urol. 2001;40(4):404-8. doi:
10.1159/000049807. [PubMed: 11713394].

Sedaghatpour D, Berookhim BM. The role of varicocele in male factor
subfertility. Curr Urol Rep. 2017;18(9):73. doi: 10.1007/s11934-017-0713-8.
[PubMed: 28718159].

Buschi A], Harrison RB, Norman A, Brenbridge AG, Williamson
BR, Gentry RR, et al. Distended left renal vein: CT[/sonographic
normal variant. AJR Am ] Roentgenol. 1980;135(2):339-42. doi:
10.2214/ajr.135.2.339. [PubMed: 6773339].

. Goldstein M, Eid JF. Elevation of intratesticular and scrotal skin sur-

face temperature in men with varicocele. ] Urol.1989;142(3):743-5. doi:
10.1016/50022-5347(17)38874-2. [PubMed: 2769853].

Ali ]I, Weaver DJ, Weinstein SH, Grimes EM. Scrotal temperature
and semen quality in men with and without varicocele. Arch An-
drol. 1990;24(2):215-9. doi: 10.3109/01485019008986882. [PubMed:
2327832].

Nephro-Urol Mon. 2020;12(1):e99178.


http://dx.doi.org/10.1016/j.avsg.2011.11.036
http://www.ncbi.nlm.nih.gov/pubmed/22664280
http://dx.doi.org/10.1002/bjs.1800810204
http://www.ncbi.nlm.nih.gov/pubmed/8156326
http://dx.doi.org/10.1067/mva.2003.168
http://www.ncbi.nlm.nih.gov/pubmed/12756353
http://dx.doi.org/10.1067/mva.2001.117333
http://www.ncbi.nlm.nih.gov/pubmed/11668318
http://dx.doi.org/10.1016/0741-5214(94)90233-x
http://www.ncbi.nlm.nih.gov/pubmed/7990191
http://www.ncbi.nlm.nih.gov/pubmed/24755829
http://dx.doi.org/10.1016/j.annepidem.2004.05.015
http://www.ncbi.nlm.nih.gov/pubmed/15723761
http://dx.doi.org/10.1016/j.suc.2017.11.002
http://www.ncbi.nlm.nih.gov/pubmed/29502775
http://dx.doi.org/10.1177/0268355512475118
http://www.ncbi.nlm.nih.gov/pubmed/23482550
http://dx.doi.org/10.1016/s0022-5347(17)35295-3
http://www.ncbi.nlm.nih.gov/pubmed/8189565
http://dx.doi.org/10.4103/1008-682X.172640
http://www.ncbi.nlm.nih.gov/pubmed/26763551
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4770482
http://dx.doi.org/10.1016/s0090-4295(98)00178-2
http://www.ncbi.nlm.nih.gov/pubmed/9697798
http://dx.doi.org/10.1159/000049807
http://www.ncbi.nlm.nih.gov/pubmed/11713394
http://dx.doi.org/10.1007/s11934-017-0713-8
http://www.ncbi.nlm.nih.gov/pubmed/28718159
http://dx.doi.org/10.2214/ajr.135.2.339
http://www.ncbi.nlm.nih.gov/pubmed/6773339
http://dx.doi.org/10.1016/s0022-5347(17)38874-2
http://www.ncbi.nlm.nih.gov/pubmed/2769853
http://dx.doi.org/10.3109/01485019008986882
http://www.ncbi.nlm.nih.gov/pubmed/2327832
http://numonthly.com

Farhadi S et al.

19.

20.

21.

22.

23.

24.

25.

26.

Wang H, Sun Y, Wang L, Xu C, Yang Q, Liu B, et al. Hypoxia-induced
apoptosis in the bilateral testes of rats with left-sided varicocele: A
new way to think about the varicocele. | Androl. 2010;31(3):299-305.
doi: 10.2164[jandrol.108.007153. [PubMed: 20019389].

Santoro G, Romeo C, Impellizzeri P, Arco A, Rizzo G, Gentile C. A mor-
phometric and ultrastructural study of the changes in the lamina
propria in adolescents with varicocele. BJU Int. 1999;83(7):828-32. doi:
10.1046/.1464-410X.1999.00023.x. [PubMed: 10368207].

Karimian A, Mir SM, Parsian H, Refieyan S, Mirza-Aghazadeh-Attari
M, Yousefi B, et al. Crosstalk between Phosphoinositide 3-kinase/Akt
signaling pathway with DNA damage response and oxidative stress
in cancer. ] Cell Biochem. 2019;120(6):10248-72. doi: 10.1002/jcb.28309.
[PubMed: 30592328].

Belay RE, Huang GO, Shen JK, Ko EY. Diagnosis of clinical and sub-
clinical varicocele: How has it evolved? Asian ] Androl. 2016;18(2):182-
5. doi: 10.4103/1008-682X.169991. [PubMed: 26780869]. [PubMed Cen-
tral: PMC4770483].

Qiu P, Zha B, Zhu H, Xie W, Si X, Tang D, et al. Association between
clinical and ultrasonic characteristics of varicocele and lower ex-
tremity varicose vein in men. Ann Vasc Surg. 2017;38:298-304. doi:
10.1016/j.avsg.2016.05.105. [PubMed: 27531086].

Hamdi K, Nouri M, Farzaneh S, Mirza-Aghdazadeh-Attari M, Naghavi-
Behzad M, Mohammadi S. Effect of flushing the endometrial cavity
with follicular fluid on implantation rates in sub-fertile women un-
dergoing invitro fertilization: A randomized clinical trial. ] Family Re-
prod Health. 2018;12(4):184-90. [PubMed: 31239845]. [PubMed Central:
PMC6581657].

Kantartzi PD, Goulis Ch D, Goulis GD, Papadimas I. Male infertil-
ity and varicocele: myths and reality. Hippokratia. 2007;11(3):99-104.
[PubMed: 19582201]. [PubMed Central: PMC2658802].

Lai YW, Hsueh TY, Hu HY, Chiu YC, Chen SS, Chiu AW. Varicocele is as-
sociated with varicose veins: A population-based case-control study.
Int] Urol. 2015;22(10):972-5. doi: 10.1111/iju.12843. [PubMed: 26088019].

Nephro-Urol Mon. 2020;12(1):e99178.

27.

28.

29.

30.

31

32.

33.

34.

35.

Hanrahan LM, Kechejian GJ, Cordts PR, Rodriguez AA, Araki CA, LaM-
orte WW, et al. Patterns of venous insufficiency in patients with
varicose veins. Arch Surg. 1991;126(6):687-90. discussion 690-1. doi:
10.1001/archsurg.1991.01410300029003. [PubMed: 2039354].
Mohammed A, Chinegwundoh F. Testicular varicocele: An overview.
Urol Int. 2009;82(4):373-9. doi:  10.1159/000218523. [PubMed:
19506401].

Yazici CM, Kayhan A, Malkoc E, Verim S. Varicocoele and saphe-
nofemoral reflux: Are they coincidentally related?  BJU Int.
2012;109(12):1853-6. doi: 10.1111/j.1464-410X.2011.10680.x. [PubMed:
22035411].

Koyuncu H, Ergenoglu M, Yencilek F, Gulcan N, Tasdelen N, Yen-
cilek E, et al. The evaluation of saphenofemoral insufficiency in
primary adult varicocele. ] Androl. 2011;32(2):151-4. doi: 10.2164/jan-
drol.109.009258. [PubMed: 20203336].

Moon KH, Cho SJ, Kim KS, Park S, Park S. Recurrent varicoceles:
Causes and treatment using angiography and magnification as-
sisted subinguinal varicocelectomy. Yonsei Med J. 2012;53(4):723-8.
doi: 10.3349/ymj.2012.53.4.723. [PubMed: 22665337]. [PubMed Central:
PMC3381493].

CiaccioV, Ficola F, Ceccarelli F, Capodicasa E. [Assessment of sapheno-
femoral junction continence in 42 patients with primary varicocele].
Minerva Chir.1995;50(5):469-73. Italian. [PubMed: 7478058].

Pacheco KG, Fortes R. Ovarian varicose veins may provoke premature
ovarian failure? EC Gy-naecology. 2015;2:156-62.

Sutaria R, Subramanian A, Burns B, Hafez H. Prevalence and
management of ovarian venous insufficiency in the presence
of leg venous insufficiency. Phlebology. 2007;22(1):29-33. doi:
10.1258/026835507779700617. [PubMed: 18265551].

Necas M. Duplex ultrasound in the assessment of lower extremity ve-
nous insufficiency. Australas | Ultrasound Med. 2010;13(4):37-45. doi:

10.1002/j.2205-0140.2010.tb00178.x. [PubMed: 28191096]. [PubMed
Central: PMC5024873].


http://dx.doi.org/10.2164/jandrol.108.007153
http://www.ncbi.nlm.nih.gov/pubmed/20019389
http://dx.doi.org/10.1046/j.1464-410x.1999.00023.x
http://www.ncbi.nlm.nih.gov/pubmed/10368207
http://dx.doi.org/10.1002/jcb.28309
http://www.ncbi.nlm.nih.gov/pubmed/30592328
http://dx.doi.org/10.4103/1008-682X.169991
http://www.ncbi.nlm.nih.gov/pubmed/26780869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4770483
http://dx.doi.org/10.1016/j.avsg.2016.05.105
http://www.ncbi.nlm.nih.gov/pubmed/27531086
http://www.ncbi.nlm.nih.gov/pubmed/31239845
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6581657
http://www.ncbi.nlm.nih.gov/pubmed/19582201
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2658802
http://dx.doi.org/10.1111/iju.12843
http://www.ncbi.nlm.nih.gov/pubmed/26088019
http://dx.doi.org/10.1001/archsurg.1991.01410300029003
http://www.ncbi.nlm.nih.gov/pubmed/2039354
http://dx.doi.org/10.1159/000218523
http://www.ncbi.nlm.nih.gov/pubmed/19506401
http://dx.doi.org/10.1111/j.1464-410X.2011.10680.x
http://www.ncbi.nlm.nih.gov/pubmed/22035411
http://dx.doi.org/10.2164/jandrol.109.009258
http://dx.doi.org/10.2164/jandrol.109.009258
http://www.ncbi.nlm.nih.gov/pubmed/20203336
http://dx.doi.org/10.3349/ymj.2012.53.4.723
http://www.ncbi.nlm.nih.gov/pubmed/22665337
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3381493
http://www.ncbi.nlm.nih.gov/pubmed/7478058
http://dx.doi.org/10.1258/026835507779700617
http://www.ncbi.nlm.nih.gov/pubmed/18265551
http://dx.doi.org/10.1002/j.2205-0140.2010.tb00178.x
http://www.ncbi.nlm.nih.gov/pubmed/28191096
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5024873
http://numonthly.com

	Abstract
	1. Background
	2. Methods
	2.1. Patients
	2.2. Ultra-sonography
	2.3. Statistical Analysis
	2.4. Ethical Considerations

	3. Results
	3.1. Clinical and Demographic Findings
	3.2. Saphenofemoral Insufficiency
	Table 1


	4. Discussion
	4.1. Conclusion

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

