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ORIGINAL ARTICLE

PELVIC AND PERIPHERAL VENOUS INSUFFICIENCY: DIFFERRENT
PRESENTATION AND COMMON PATHOPHYSIOLOGY

By
Mosaad Soliman, Mohamed Abo El atta,* Hamed Yousef,**
Mansoura University Hospital, Departments of Vascular surgery, *Radiology, **Gynecology

Aim: Varicose veins are related to other diseases including varicocele or utero-ovarian varices. On the base of close
physiopathologic relationships between varicose veins and gonadal varicosity we decided to evaluate the features of pelvic
venous insufficiency in patients affected by varicose veins.

Patients and Methods: Seventy patients with different grades of chronic venous insufficiency (CVI) were included in the
study. The patients were evaluated pre-operatively by color Doppler for grading of gonadal varicosity and assessment of
valvular incompetence in the peripheral veins. Post-operatively, the number of valves in the stripped veins was correlated to
the degree of gonadal varicosity.

Results: Thirty patients were proved to have both peripheral and pelvic venous insufficiency. Higher grades of gonadal
varices were associated with lesser number of saphenous valves. There was a significant relation between the Doppler
grading of venous reflux in gonadal & peripheral veins.

Conclusions: The incidence of varicocele associated with CVI was higher than the incidence of isolated varicocele. The
bilateral development of gonadal and peripheral varicosity in female patients refers to mechanical compression followed by
axial reflux. The association of lesser number of valves in the saphenous veins with higher grades of varicocele raises the
possibility of generalized valvular scarcity as a cause of venous insufficiency.
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INTRODUCTION

Varicocele is an abnormal dilatation of the orthostatic veins
of the pampiniform plexus caused by retrograde blood
flow. This disease is frequently seen in the adult population
and is estimated to account for 30 % of male infertility. In
children and adolescents the frequency is 15 to 30 %,®
increasing with age from 5.7 % at age of 10 to 19.3 % at age
14. The mechanism which causes varicocele has not been
completely elucidated. However, it is currently accepted
that ostial incontinence of the spermatic vein results in
retrograde blood flow. Other studies have also clarified
several anatomic variations in the spermatic vein supply.®
On the other hand, varicose veins present major health
problem, causing chronic leg symptoms and disability in a
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large segment of the population. The prevalence rate in
adults shows great geographical variation and increases
with age. Several authors believe that varicoceles and
varicose veins of the leg are both due to valvular
incompetence® The inferior vena cava and common iliac
veins are always valveless. The iliac and common femoral
veins do not contain more then one valve, and in 36% of
subjects there is a total absence of valves on one or both
sides® competent venous valves aid in efficient
functioning of the venous pump by preventing blood reflux
from the deep to the superficial veins. The possibility of a
genetically determined structural defect in the venous wall
has also been suggested. Individuals with varicose veins in
the lower extremities have been found to have an increased
venous distensibility and reduced amounts of collagen and
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hexosamine in the wall of unaffected veins. In such
situations, a sustained elevation in the venous pressure
may eventually lead to stretching of the wall and, finally, to
incompetence of the valves and overdistention of the
veins®) Connective tissue alteration has been accused to
support the development of varicocele(6”) It has been
reported that an inherited weakness of the venous system
might be a disposition for varicocele, which is often
accompanied by hemorrhoids and varicose veins® The
frequency and pathogenesis of varicose veins and
varicocele may lead to the assumption that this coincidence
may happen more often than previously thought.
Moreover there is only limited information available on the
treatment strategy in case of combined varicose vein with
varicocele. The aim of the present study was to elucidate
the true figures of coincidence of gonadal varicosity with
chronic venous insufficiency and introduce a surgical plan
for simultaneous correction of both disorders.

PATIENTS AND METHODS

The study group consisted of 70 patients with different
grades of chronic venous insufficiency, selected from
patients scheduled for saphenectomy at Mansoura
international and Mansoura Insurance Hospitals during the
period 2001 to 2005. The age of these patients ranged from
21 to 43 years (mean, 2942.3) Forty eight were males and 22
were females. All patients were examined clinically to
determine the grade of chronic venous insufficiency (CVI)
and the association of gonadal varicosity. Thirty patients of
the screened group (42 %, 22 males & 8 females) were
proved to have both CVI and gonadal varicosity. The
exclusion criteria included patients without gonadal
varicosity either by physical examination or colored
Doppler and those with subclinical gonadal varicosity
being presented with impalpable reflux on physical
examination but detected by Doppler.

Diagnosis was initially made through physical examination
of patients with CVI. To avoid interobserver variation, all
patients were examined by the same surgeon. Ten patients
with grade III CVI were associated with grade 2 or 3
varicocele (Fig. 1) On the other hand, only one patient with
grade I CVI was associated with grade 1 varicocele

A physical examination was performed in a worm room
with the patient standing by careful scrotal, spermatic cord
or vulval evaluation in resting position and during
Valsalva. Vulval varicosity appears as a bunch of dilated
veins under the labial skin making a bulge and sagging
down of the labia and gets transiently engorged with
straining or it may extend beyond the skin to involve the
vaginal mucosa (Fig. 2) Although vulval varicosity can be
felt and seen, there is no reports about its grading.
However, varicocele has been given a grading system,
depending on their severity. A clinical varicocele is
typically defined as a visible (grade 3) or palpable
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distension of the spermatic cord structures on upright
examination (grade 2), or palpable distension detected only
during a Valsalva maneuver (grade 1)

Fig 1. Grade 1II CVI associated with grade 3 varicocele.

Fig 2. Extension of the vulval varices to the vaginal mucosa.

Color Doppler ultrasonography of the scrotum or vulva as
well as the affected lower limb with varicose veins was
executed on all patients with high frequency duplex echo
transducer (7.5 MHZ and higher) equipped with color flow
imaging. The transducer was placed on the scrotal or labial
surface with the patient in a supine position and abdomen
and chest elevated about 15°. In males, the penis was
positioned to the anterior abdominal wall and covered with
a towel. The transverse diameter of the largest vein in the
gonadal plexus was measured during normal respiration
and during a Valsalva maneuver. The veins were studied
by color and pulsed Doppler. Retrograde venous flow in
the veins during spontaneous
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respiration or the Valsalva maneuver was noted. Three
types of flow pattern were found in the spectral analysis of
venous flow. If the venous flow was directed to
the heart and did not change direction with an intra-
abdominal pressure increase, it was classified as type I;
venous flow directed to the heart, but changing direction
with an intra-abdominal pressure increase, was classified
as type II; and blood flow directed to the testicles and
augmenting with on intra-abdominal pressure increase,
was classified as type III. The ultrasound study was
considered abnormal if a vein diameter exceeded 3 mm
during any maneuver and flow reversal occurred during
the Valsalva maneuver. The competence of the
saphenofemoral junction, the saphenous veins and the
presence of incompetent perforators was evaluated.
Retrograde venous flow during normal respiration or a
Valsalva maneuver for longer than 0.5
second was regarded as positive for saphenofemoral
incompetence.

Surgical technique: A 4 cm skin crease incision centered
over the femoral artery below the inguinal ligament is
made to explore the saphenofemoral junction. The venous
tributaries of the long saphenous vein are doubly lighted
and divided. Saphenofemoral disconnection is done flush
with the femoral vein. A disposable stripper is inserted in
the proximal mouth of the saphenous vein in the groin
incision and advanced retrogradely towards the knee join
to the Boyd’s point (Fig. 3) The upper skin edge is elevated
and blunt dissection is used to expose the external inguinal
ring. The spermatic cord is then delivered out of the
incision using Babcock forceps. The facial coverings of
spermatic cord are split longitudinally and pampiniform
plexus of veins are identified, isolated and divided while
the stripper is still in position in the saphenous vein (Fig. 4)
The process is then repeated with cremasteric plexus with
the overall goal is ligation of the abnormal veins while
preserving the vas deferens, testicular artery and the
lymphatics of the spermatic cord. The testis is delivered off
the incision, the tunica is opened, evereted and
then the testis is replaced in the scrotum and the procedure
is ended with stripping of the saphenous vein and
attacking incompetent leg perforators if present. In female
patients, the vulval varicosity are traced along the round
ligament and divided through  the groin
incision.

The stripped segment of saphenous vein is split open and
the valves are identified and counted. Cross sections of the
saphenous vein and the gonadal varicosity are taken, fixed
and stained either with hematoxylin and eosin
or Masson trichrome to recognize the distribution of
fibrous tissue.
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Fig 3. Advancing the stripper retrogradely in the saphenous vein
to the Boyd's point.
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Fig 4. Isolation and division of the pampiniform plexus while the
stripper is still inserted in the saphenous vein.

RESULTS

Of the 70 patients with CVI, 32 (45.7%) did not have
gonadal varicosity either by physical examination or
colored Doppler. Eight patients (11.4 %) had subclinical
gonadal varicosity being presented with impalpable reflux
on physical examination but detected by Doppler. The later
group of patients was also excluded from the study. Of the
30 patients with concomitant CVI and gonadal varicosity, 9
(30%) of the male patients were married and three of them
were infertile for an average of 1.5 years.

The distribution of CVI and their association with different
grades of varicocele is shown in Table 1. Different grades of
CVI were defined as follow; grade I, telangictasia and
venulectasia, grade II; edema, grade III; trunkal varicosity,
grade IV; skin changes, grade V; healed ulcer, and grade VI
as active ulcer.
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Table 1. The associated grade of varicocele and CVI by
physical examination.

Table 3. Color Doppler grading of gonadal varicosity.

CVI varicocele

Grade 1 2 3
I 1 0 0
I 0 3 2
11 0 3 7
I\Y 0 1 0
\% 0 0 3
VI 0 2 0

Males (n. 22) Females (n.8) Total
Grade 1 1 3 4 (13.4%)
Grade 2 6 3 9 (30%)
Grade 3 15 2 17(56.6%)

CVI; chronic venous insufficiency

Table 2. summarizes the affected side with gonadal
varicosity in patients suffering from CVI. Varicose veins on
the left side were associated with bilateral varicocele in 10
patients (45.4%) Whereas the coincidence of left CVI and
left varicocele was observed in 6 patients (27%) Bilateral
varicocele was recorded in equal number of patients with
bilateral or right CVI, 3/22 (13.6%) On the other hand,
isolated right varicocele was not observed in association
with any grade of CVI.

Table 2. The side of gonadal and limb varicosity.

CVI Varicocele Vulval varicosity

Rt Lt Bil Rt Lt Bil

Rt 0 0 3 1 0 0
Lt 0 6 10 0 1 0
Bilateral 0 0 3 0 0 6

Rt; right Lt; left Bil; bilateral

In contrary to males, bilateral CVI was associated with
bilateral vulval varicosity in 6 out of 8 patients (75%) while
the coincidence of right vulval varicosity and right CVI was
observed in 12.5%

The mean venous diameter of the pampiniform plexus was
3.6 £ 0.7 mm and the shape of the veins was tubular in all
cases. The mean venous flow velocity was 2.7 cm/sec and
had an inverse relationship to the diameter of the veins.
Flow patterns were observed in 13.9, 30, and 56.6 % for
type I, II, and III, respectively. Type I and II were
commoner in females whereas type III carried the highest
incidence in males. Three patients diagnosed clinically by
palpation as type II upgraded to type III by Doppler
Table 3.
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In 22 patients (70%), the saphenofemoral junction was
incompetent with a diameter more than 58 mm. In 2
patients, the diameter of saphenofemoral junction was 3.5
mm and in 6 patients it was less than 3.5 mm without overt
reflux. In 19 patients (63.3 %) incompetent valves of the
long saphenous vein were observed especially at the sites
of perforating veins. A mean of 2.4 + 0.6 incompetent
perforators were recorded with a diameter more than
3 mm.

In the course of surgical exposure, the long saphenous vein
was found to be a single continuous trunk in 23 patients
(76.6 %), double in 5 patients (16.6 %), and triple in 2
patients (6.6 %). In all the patients, the long saphenous vein
terminates in common femoral vein except a female
patient in which the long saphenous vein and its upper
tributaries share a common termination in that vein. In two
other females, the superficial external pudendal vein
was found to be connected to the vulval
varicosity.

The number of valves in the stripped segment of
saphenous vein was inversely related to the degree of
gonadal varicosity (p<0.05). A mean of 2 valves was
observed in the veins of patients with grade 3
varicocele (range 1-3) (Fig 5), a mean of 5 valves was
observed in the saphenous veins of patients with
grade 2 gonadal varicosity (range 4-6), whereas in
grade 1 gonadal varicosity, a mean of 6.5 valves
was observed in their saphenous veins

(range 5-8).

A B
Fig 5. Three valves found in the saphenous vein (a) of patient
with grade 3 varicocele (b).
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The resected segments of saphenous vein and varicocele
were investigated by histological examination using
hematoxylin-eosin and Masson trichome staining. We
found no changes in the in the intima or adventia and no
change in any of the valves of the saphenous vein or
varicocele, however, we noticed varying degrees of
thinning of the media of the venous wall as well as focal
subintimal and medial fibrosis, which coincided with the
areas of varicose dilatation between areas that retained
their normal configuration (Fig 6).

Fig 6. No difference in the intima, adventia or valves of either the
varicocele or saphenous vein (a) thinning of the media and focal
subliminal fibrosis in the varicocele and saphenous veins coincided

with the areas of dilatation (b).

Statistical analysis: The statistical analyses were
performed using linear regression or Student's t-test. A
probability value of P<0.05 was considered to be
significant.

DISCUSSION

Varicose veins are one of the most prevalent chronic
conditions in industrialized territories. Varicose veins are
present in 20-25 % of adult female and 10 -15 % of men® A
large proportion of patients may wish surgery for cosmetic
reasons. It has been shown, that quality of life is reduced in
patients with varicose veins compared with the general
population, and that this is improved by surgery.19 In the
past only large symptomatic varicocele were treated
surgically, but this has changed now and they should be
treated to prevent irreversible damage to the testis. It is
therefore, advantageous to identify asymptomatic patients
with varicocele who may be at risk of developing infertility
afterwards and to detect symptomatizing females with
vulval varicosity who do not declare their complaints.
Although varicocele can be diagnosed as a palpable
distension of the spermatic cord, poor accuracy of
palpation has been reported,() therefore, color Doppler
ultrasonography was used as an alternative to palpation in
the screening for gonadal varicosity. Ultrasonography
combined with color Doppler examination is the method of
choice for imaging the gonads(12 and allows more objective
and precise assessment of male varicocele(® Female
“varicocele” has been diagnosed by labeled red blood cell
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angioscintigraphy.(9 However, in light of the higher
sensitivity and specificity of Doppler examination, make
this the procedure of choice in the diagnosis of venous
reflux in varicocele() In the present study, the upgrading
of varicocele from 2 to 3 by Doppler compared to palpation
in 3 patients confirms the sensitivity of Doppler reported
by others(® The combination of a hand-held Doppler and
tourniquet allows reliable identification of saphenofemoral
incompetence(718) In evaluating the superficial venous
system, duplex scanning is invaluable for providing
qualitative and quantitative data concerning venous reflux,
including the site, degree, and velocity of such reflux®9)
The observation that 70% of patients in our study group
have had incompetence of the saphenofemoral junction
which is higher than the incidence (56-60%) reported by
Karadeniz-Biligil et al?) is due to the difference in the
primary disease to be screened. In the present study, the
primary disease was CVI of the lower limb and these
patients were screened for gonadal varicosities. In the
aforementioned study, they screened the saphenofemoral
junction incompetence in patients with varicocele. The high
incidence of varicose veins and varicocele on the left side
has been observed by others(2.22) where varicose veins was
found to be 10% greater on the left side and varicocele was
located in the left side in 78-93 % of cases. Reasoning to the
foregoing fact has been explained by the pressure exerted
by the iliac colon, which crosses directly over the left
spermatic vein and left external iliac vein partially
obstructing the blood flow. The bilateral association of CVI
and gonadal varicosities in female patients is in favor of the
sustained elevation of venous pressure, beyond 300 mm
Hg, caused by pregnancy@) Similar to varicose veins, a
defect of the valves in the spermatic veins has been
proposed as a predisposition for the development of
varicocele@ Valves were found to be present in the
testicular veins in only 54% of males at postmortem
examinations®) phlebography proved the absence of
valves in the testicular vein of varicocele patients®) Tibbs
and Fletcher@) have shown that simple varicose veins of
the leg always show downward flow, and this reversed
flow is likely to be the stimulus to the development of
tortuous veins. It seems highly probable that the varicocele
is another example of a venous retrograde circuit and is,
therefore, the result of gravitational down flow in an
incompetent testicular vein to the pampiniform plexus and
out to pelvic veins@®) Pertinent to the explanation of the
coincidence of gonadal and limb varices, are the possible
anastomoses between the subcutaneous and intrascrotal
veins®) Therefore, the blood can reflux from the
incompetent saphenous vein through the external
pudendal vein to the scrotal veins which communicate
with the cremasteric and pampiniform plexus. It has been
clearly demonstrated that stripping reduces the rate of
recurrence@) studies have shown that incompetence in
perforating veins may be reversed following saphenous
vein surgery in the presence of a normal deep venous
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system@) Subfascial endoscopic perforator surgery (SEPS)
has allowed perforating veins to be divided effectively with
minimal morbidity. SEPS is not indicated in primary
uncomplicated veins but may have a role in addition to
saphenous ligation in patients with venous ulcers.?2 Some
argument that may be raised against varicocele repair in
the current study is that it is an empiric therapy; that in the
majority of successfully treated cases, the pathophysiologic
basis for favorable outcome remains obscure.334)
Opponents point to an additional controversy regarding
the cause-effect relationship of varicocele and male
infertility. There are patients who remain infertile despite
surgical correction of varicocele, and conversely, patients
who become fertile without therapeutic intervention, and
patients with varicocele who are normally fertile®>
However, just because the mechanism is not clearly
established does not mean that there is not an effect. It is
known that reflux of venous blood into the pampiniform
plexus is involved®®) Macroscopic and microscopic
testicular damage associated with varicocele is also well
documented®”) It is also reported that 77 % of patients with
a varicocele had either unilateral or bilateral testicular
atrophy(839 In the light of the debate that still exists on the
pros and cons of varicocele treatment, it is justifiable
to do varicocelectomy in the course of treatment of CVI
to stop its  inevitable  microscopic  testicular
damage.

Varicose veins and varicocele are frequent disorders with
related complaints. They may appear coincidently more
often than previously thought due to similar pathogenesis.
Our result not only support the idea that valvar
insufficiency plays a major role in the etiology of gonadal
varicosity, but also the high concurrence of gonadal
varicosity and valvar incompetence of the venous system
of lower limbs. Based on these results, we suggest the
clinical examination and duplex scanning of the
gonads in all patients affected by CVI so that optimal
surgery could be planned and performed for both
disorders.
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