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ABSTRACT

PURPOSE: To investigate the neovascularization after exposure of the external jugular venous endothelium in an experimental model.
METHODS: The sample was composed of 60 male rats of Wistar OUT B breed provided by animal colony of the Medicine College of
Juazeiro do Norte, weighing 250 to 350g, aged 90-120 days. Randomized study in OUT B Wistar rats, open, with 60 days duration. The
animals were distributed into three groups of 20 specimens and were subjected to the following: Group 1: neck incision with dissection,
ligation and section of the external jugular vein. Group 2: neck incision with dissection and ligation of the external jugular vein. Group
3: cervicotomy without dissection of the external jugular vein without ligation or section. The animals were sacrificed, half of them
in 30 days and the other half within 60 days. The material in block harvested from the operated site were sectioned and stained for
immunohistochemistry with CD34 marker.

RESULTS: Neovascularization occurred with level of significance when compared group 1 to group 3 at 30 days (p=0.0076) and the
same occurred at 60 days (p=0.0001) (Newman-Keuls test).

CONCLUSION: The group with exposure of the venous endothelium showed a significant increase of neovascularization when
compared with other groups.
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Introduction

The process of neovascularization is a key point in a
series of physiologic events such as ovulation, wound healing,
tumor metastasis dissemination, psoriasis, among others. Thus,
the mechanisms involved in the process of neovascularization
are critical in seeking to develop mechanisms that inhibit or
stimulate, depending on the disease process that is being targeted
for treatment.

Varicose veins are common reasons for complaints in
clinics and hospitals, and they are characterized as one of the main
vascular changes observed in clinical practice, and for this reason
they are the focus of numerous studies that attempt to address the
causes, incidences and best ways of treatment'2.

Environmental, socioeconomic and hereditary factors,
among others, participate to a greater or lesser degree of varicose
veins recurrence. Several authors have conducted studies to
determine the cause of the recurrence of varicose disease of
the lower limbs being the recurrence of varicose veins in the
saphenofemoral junction one of the most frequent®*®.

It is believed neovascularization by exposure of the
venous endothelium during surgery is one of the determining
factors of recurrence of varicose veins of the lower limbs, which
justifies the study in an experimental model of neovascularization
after surgical exposure of the venous endothelium of the external
jugular vein in rats.

The aim of this paper was to investigate the
neovascularization in an experimental model after the exposure of

venous endothelium.

Methods

Randomized study in experimental animals, open,
with 60 days of follow-up performed in the Surgical Technique
Laboratory and Experimental Surgery of the Surgical Clinic
Division in the Medicine College of Juazeiro do Norte, Ceara.
Brazil. This research was submitted to the Ethics Committee of
the institution.

The sample was composed of 60 male rats of Wistar
OUT B breed provided by animal colony of the Medicine College
of Juazeiro do Norte, weighing 250 to 350g, aged 90-120 days.

The animals were weighed, numbered and subjected
to confinement for seven days before the surgical procedure
for monitoring and adaptation. The rats were randomized using
nontransparent envelopes numbered 1-60, and the first 20 animals

randomly selected underwent ligation and section of the external

Transumbilical endoscopic cholecystectomy in a porcine model

jugular vein and were defined as group 1, from the 21st to 40th were
defined as group 2 and were subjected to dissection and ligation,
no section of the vein, and from the 41* to the 60" animal, defined
as group 3, and the procedure was only opening and closing the
incision. On the day of surgery, the animals were fasted for four
hours and weighed again for surgery. Anesthesia was performed
with intraperitoneal phenobarbital sodium at a dose of 30mg/Kg

to achieve deep sleep.

a) In group 1 we performed a longitudinal neck incision,
dissection and isolation of the external jugular vein, which
was ligated in its proximal and distal portion with nylon
suture 6.0. After a full section was done with scissors aiming
the exposition of the venous endothelium. The incision was
closed with nylon suture 6.0.

b) The animals of group 2, defined as simulated “sham”,
underwent the same procedure for opening and dissection of
the external jugular vein and its proximal and distal ligation
without section of the vein.

c) The animals in group 3 were subjected only to cervical
opening and the closing of the incision, group which was

defined as “control”.

All animals of the three groups at the end of each
procedure were referred for daily monitoring in a controlled
environment animal facility of the institution.

A new randomized draw was performed selecting half of
the animals in which the 30™ and 60" day after surgery, respectively
, were euthanized by lethal injection of phenobarbital sodium, and
then collected the material in monobloc from the operated region
to make hematoxylin-eosin and immunohistochemical exam with
marker CD34.
(CD34-marker) vessels around the external jugular vein were

In those prepared for immunohistochemistry

evaluated in an area of 10 high-power fields (x400), and the
pathologist had no knowledge of the group to which each case
belonged to. The sample size was based on others experimental
studies™. The analysis of variance (ANOVA) was applied and,
in this case, the “Newman-Keuls Multiple Comparison Test”, by
the Statistical Program Graphpad Prism 5.0. The analysis adopted
the confidence level of 95% probability in the comparison of the

groups.

Results

The results for the analysis of 30 days are shown in

Figure 1.
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FIGURE 1 - Results after 30 days postoperatively. Comparison between
groups (Newman-Keuls Multiple Comparison Test).

The results for the analysis of 60 days are shown in

Figure 2.
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FIGURE 2 - Results after 60 days postoperatively. Comparison between
groups (Newman-Keuls Multiple Comparison Test).

The Newman-Keuls test made multiple comparisons
among groups considering “p” value of less than 0.05. After 30
days significant difference in average with “p” equal to 0.0076
was obtained between exposition group and the control group.
The difference was most evident after the sixty day with p =
0.0001. However, we observed a strong significant p between the
simulation group and the control group also.

By way of illustration Figures 3 and 4 show the
appearance of histological findings stained with hematoxylin-

eosin and immunohistochemical (CD34) respectively.
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FIGURE 3 - mouse 31 - HE (x100). Area with granulomatous reaction,
the kind of foreign body encircling the suture nylon (top right), jugular
vein (top left) and carotid artery (bottom center).

FIGURE 4 - mouse 3 1. Immunohistochemistry CD 34 (x400). Endothelial
cells show brown color (positive for CD 34). Blood vessels of various
sizes/gauges are observed, with a predominance of smaller vessels.

Discussion

It was considered important to include specimens with
similar characteristics in order to increase the validity of the
results. Randomized selection was made in order to constitute
pre-experimental groups with the purpose of reconciling the
experiment and the probability. The randomized study serves
to separate the groups in the best way to be evidenced clinical
observations and findings according to the proposed treatment.

The group undergoing the procedure of sectioning the
external jugular vein, exposing the venous endothelium produced
more neovascularization when compared with the other groups.



It was also observed time was factor that contributed to the
development of neovascularization, as the 60-day group developed
more neovascularization than the 30-day group. Analyzing groups
30 and 60 days clearly demonstrates the presence of angiogenesis
in the later observation group. At 60 days a better separation
among groups for statistical evaluation were observed suggesting
that the surgery itself is also a stimulating factor.

When comparing the average of the study groups after 30
days after surgery, a significant difference of average was obtained
when comparing the exposition group to control group only.

However, analyzing the groups after 60 days, the results
of comparison between exposition group and simulation group
demonstrated a significant difference. These both groups showed
a significant difference when compared with the control group.
These data suggest that both the exposure of the endothelium,
as time after the operation and the surgical procedure itself are
factors that cause neoangiogenesis.

The result of these experimental superposed clinical
reports in the area of Vascular Surgery referring surgical treatment
of varicose veins of the lower limbs'®'*. Patients operated in the
1960s were, 30 years later, underwent ultrasonography of operated
area and even with the correct surgical technique, had recurrent
varicose veins and neovascularization>".

This experimental model could be repeated testing drugs
or new surgical techniques aimed at reducing the presence of

neoangiogenesis.

Conclusions

The exposure of the venous endothelium in the 30 and 60-
day experiment showed a significant increase of neoangiogenesis
when compared to the control group. Differences were not
identified in groups 2 and 3 in the 30-day period, however to the
60-day comparison the differences are quite significant suggesting
that neoangiogenesis occurs not only by exposure of endothelium
and that other variables should be addressed in future studies.
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