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ABSTRACT

Objective: To assess the safety and effectiveness of using 1so-Amyl-2-cyanoacrylate for hysteroscopic tubal
occlusion in women.

Methods: It is a pilot study on 25 patients with benign uterine lesions indicates hysterectomy. Hysteroscopy
tubal injection of 0.5 ml Iso-amyl-2-cyanoacrylate was done in one tube of each patient and the other tube
was used as a control. The Patients were then randomly scheduled for total abdominal hysterectomy and
bilateral salpingoophorectomy into 5 equal groups: Group 1 was scheduled first day post hysteroscopy,
Group 2 after one week, Group 3 after 2 weeks, group 4 after 3 weeks and group 5 after 4 weeks. Methylene
blue test on the hysterectomy samples for tubal patency and histopathology for severity of tissue reaction
was done. Categorical variables were presented as number and percentage and intergroup differences were
compared using Fisher’s exact test. P-value <0.05 was considered statistically significant.

Results: Tubal chronic nonspecific inflammation was noted in all cases and perisalpingitis was noted in two
cases (8%). Twenty cases out of 25 had a negative methylene blue test representing an 80% success rate for
tubal occlusion. All cases were occluded in Group 1, in groups 2, 3 and 4 each had four cases (80%) and
group 5 had three cases (60%) with tubal occlusion, without statistically significant difference between the
five groups.

Conclusion: Iso-amyl-2-cyanoacrylate for hysteroscopy tubal occlusion is safe, while evaluation of its
effectiveness for sterilization will still require a larger sample size and a longer period of follow up.
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patients  with  significant intra-abdominal
adhesions and may disturb the ovarian blood
supply resulting in a reduced ovarian reserve®’.
Results of laparoscopic proximal tubal occlusion
have been promising, but this approach also
involves entry into the abdominopelvic cavity
with its inherent risk®.

INTRODUCTION

Tubal  occlusion via  laparoscopy  or
minilaparotomy is the most widely used
technique of sterilization in women with the risk
of wvascular or other organ injury, the
development of peritoneal adhesions and the
risk of anesthesia?. In addition, surgical
techniques are typically more expensive than
less invasive nonsurgical methods®. Several
studies have long demonstrated negative

Therefore, considerable effort is being devoted
to the development of noninvasive methods of
tubal occlusion with the use of a suitable
mechanical or chemical Mechanical

consequences of hydrosalpinx on the rates of
pregnancy, implantation, early pregnancy loss,
preterm birth, and live delivery in patients
undergoing in vitro fertilization (IVF).*®
Laparoscopic salpingectomy before IVF has
been demonstrated to restore outcomes, but is
invasive and is associated with higher risk in

agent.
devices like coils, micro spindles®, silicon
plugs'®, and hydrogel are inert and occlude or
stretch the lumen of the tube, obstructing ovum
or sperm passage!!. Chemical agents include
ethanol, tetracycline, quinacrine hydrochloride,
and sclerosing agents 12 13141516 Nevertheless,

Open Access Journal of Gynecology and Obstetrics V1e 11 e 2018 1



Hysteroscopic Tubal Occlusion with the Use of Iso-Amyl-2-Cyanoacrylate

most noninvasive techniques do not produce
satisfactory tubal occlusion and/or produce
serious side effects. The recent exception is the
use of cyanoacrylates, sclerosing agents, which
was found to be a safe and effective method of
hysteroscopic  uterine tube occlusion in
rabbit.’>1  Iso-amyl-2-cyanoacrylate is a
cyanoacrylate  derivative  recently  used
successfully in obstructing digestive, urinary
and pulmonary fistulas and for management of
bleeding esophageal varices and gastric
Dieulafoy’s lesion without serious
complications."18:19.20

More recently, hysteroscopic proximal tubal
occlusion by Essure® micro insert (Conceptus,
Inc., Mountain View, CA) appears to be an
effective alternative in women for contraception
and before IVF in those with hydrosalpinx?*. In
a low resource setting a trial was conducted to
effect proximal tubal occlusion by hysteroscopic
roller ball coagulation, but the effect of such a
procedure on the rate of implantation in cases of
IVF-ET is not followed by the authors?2,

This pilot study is aimed to assess the safety and
effectiveness of hysteroscopic tubal occlusion
using Iso-Amyl-2-cyanoacrylate in women,
which would make it an easy office procedure
for cases with hydrosalpinx prior to IVF and for
tubal sterilization.

MATERIALS AND METHODS

This study was conducted in the Endoscopy
Unit of Ain Shams University Maternity
Hospital, Cairo, Egypt after approval of the
ethical committee and according to the
guidelines of the 1975 Declaration of Helsinki
on human experimentation. It admits 25 patients

who were scheduled for total abdominal
hysterectomy and bilateral salpingo-
oophorectomy for benign uterine lesions.

Patients with a history of / or ongoing pelvic
inflammatory disease, infertility or pelvic
surgery were excluded. Questions concerning
the safety of the procedure and the chemical
used were answered before signing an informed
consent.

All patients were pre-medicated with 150 mg
Ketoprofen rectal suppositories (Profenid® -
Sanofi-Aventis Pharma) one hour before
hysteroscopy. A  Bettocchi rigid  office
Hysteroscope, of 5 mm diameter, based on a
2.9-mm telescope 300 with a 5F operating
channel (Karl Storz GmbH & Co. KG,
Tuttlingen, Germany), was used in all cases.

Isotonic normal saline 0.9% was used as a
distension medium with intrauterine pressure
between 100 and 120 mm Hg controlled
automatically using a Hamou Hysteromat (Karl
Storz GmbH & Co KB).

Cannulation of the proximal one centimeter of
the Fallopian tube was done using a 4 Fr, 42cm
long, a polyethylene ureteric catheter with
terminal tip (Bard Medical Inc. - Covington,
GA; USA), through the side channel of the
hysteroscope, where 0.5 ml (one ampoule) of
Iso-Amyl-2-cyanoacrylate  (AMCRYLATE®
Concord Drugs Ltd., Hyderabad; India) was
injected at one tube in each patient and the other
tube was used as a control, not cannulated and
no material was injected into it?. The patients
were kept under observation for one hour after
injection and then were transferred to her ward
and observed for 24 hours for vital data,
abdominal pain and tenderness.

The Patients were then randomly scheduled for
hysterectomy by sealed opaque envelope to 5
equal groups: Group (1) first day post
hysteroscopy, Group (2) after one week, Group
(3) after 2 weeks, group (4) after 3 weeks and
group (5) after 4 weeks. The patients were
discharged after being instructed to return
immediately to the hospital should she ever
develops abdominal or pelvic pain, fever or
abnormal vaginal discharge.

Total abdominal hysterectomy and bilateral
salpingoophorectomy  were done  without
crushing the Fallopian tubes. The specimens
were examined macroscopically and methylene
blue dye for tubal patency was injected
transcervicaly using a Leech Wilkinson
Cannula.

Serial, at the same level, respective cuts from
both tubes were put in a labeled cassette and
placed in paraffin blocks. Sections were stained
with hematoxylin and eosin and were examined
by a histopathologist who is blinded to the side
of the injected tube. The tubes were examined
for any exudative reaction in the lumen,
inflammation in the wall or presence of peri
salpingitis. Histopathologically, the tubes were
considered completely occluded if its lumen is
completely filled by agglutinated plicae, partial
occlusion if agglutinated plicae were seen yet
part of the lumen was left patent and patent if
such reactions were not seen.
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The patients’ data were tabulated and analyzed
using IBM© SPSS© Statistics version 23
(IBM© Corp., Armonk, NY, USA) and
XLSTATO®© version 2014.5.03 (Addinsoft©,
Inc., Brooklyn, NY, USA). Categorical
variables were presented as number and
percentage and intergroup differences were
compared using Fisher’s exact test. P-value
<0.05 was considered statistically significant.

RESULTS

In this study 43 patients were approached,
eighteen of them were excluded because either
of technical difficulty to achieve hysteroscopic
tubal cannulation (4 cases with large
endometrial polyps, 2 cases with intrauterine
synechiae, 5 cases with large submucous
fibroids, 4 cases with thick endometrium, 2
cases with a large endometrial cavity) or
suspicion of endometrial cancer (1 case). The

age of the remaining 25 patients, ranged from 48
to 56 years (51.4+2.9), with parity (3.5 2.3)
and body mass index (30.1+ 8.0).

Figurel. Photograph of a Cut section of the
fallopian tube with obliterated lumen (arrow) after
Isoamyl-2-cyanoacrylate injection.

Tablel. Indications for Hysterectomy in the five Study Groups

Indication Group1(n=5) | Group2(n=5) | Group3(n=5) | Group4(n=5) | Group5 (n=5) | P value
Fibroiduterus | 3 2 3 2 3

Adenomyosis | 1 1 0 2 1

Endometrial 0 2 1 0 1

hyperplasia

without atypia 0.880
Endometrial 1 0 1 1 0

hyperplasia

with atypia

Fisher’s exact test (There is no statistically significant difference among the five study groups as regards the

indication for hysterectomy, p-value, 0.880).
LSRN M

Figure2. Photomicrograph (hematoxylin and eosin
stain) of mild perisalpingitis showing a. mononuclear
inflammatory infiltrate and b. congestion (x40)

There was no statistically significant difference
between the five groups with respect to the
indications of hysterectomy (Table 1). There
was mild lower abdominal pain felt in all
patients at the side of the injected tube,
continued for less than five minutes and does
not necessitate analgesics. Twenty cases (80%)
out of 25 had a negative methylene blue test

with complete obliteration of the tubal lumen on
macroscopic examination of the cut sections of
the injected tubes (figurel). All cases were
occluded in Group 1, while group 2, 3 and 4
each had four cases (80%) and group 5 had three
cases (60%) with tubal occlusion without
statistically significant difference between the
five groups (p=0.871).

ra e
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Figure3. Photomicrograph (hematoxylin and eosin
stain) of cross-section of completely occluded tube
with fused plicae (arrow) (x40)
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Figure4. Photomicrograph (hematoxylin and eosin
stain) of cross-section of  incompletely occluded
tube with a. partially obliterated lumen and b.
muscular distortion (x40)

Figure5.Photograph of a Hysterectomy specimen
with evidence of a .Perisalpingitis and b. The gummy
shaped Isoamyl-2-cyanoacrylate plug

Table2. Histopathological changes in the fallopian tube after isoamyl 2 -cyanoacrylate injection in the five

Study Groups
Histopathologic Groupl| Group2 Group3 Group4 Group5 p-value

examination (n=5) (n=5) (n=5) (n=5) (n=5)

Complete tubal occlusion | 3 (60%) | 4 (80%) 1 (20%) 1(20%) 0
Partial tubal occlusion 1(20%) 1(20%) 3(60%) 2 (40%) 3(60%)
No tubal occlusion 1(20%) 0 1(20%) 2(40%) 2(40%)

Stromal tubal reaction 5 5 5 5 5

Perisalpingitis 0 0 0 2 0 0.257

Fisher’s exact test. (There is no statistically significant difference among the five study group as regards the
degree of tubal occlusion, stromal reaction, perisalpingitis, p-value, 0.257).

Histopathology of the injected tube shows tubal
wall congestion with chronic nonspecific
inflammation in all cases (Figure 2); while peri
salpingitis was present in two cases (8%) with a
fibroid uterus belong to group (4). Complete
tubal occlusion was found in 9 cases (36%)
(Figure 3), partial occlusion in 10 cases (40%)
(Figure 4) and a patent tubal lumen in 6 cases
(24%). There was one case with freely expelled

Amacryl plug in the Douglas pouch without
adhesions to surrounding organs (Figure 5).
There was no statistically significant difference
as regards the severity of inflammatory changes
or lumen occlusion of the injected tubes
between the five groups (Table 2). The tubes on
the control side in all cases were patent by
methylene blue test and at histopathology
without any degree of tubal wall inflammation.

Table3.Correlation between uterine pathology and the tubal reaction and its occlusion after Iso-amyl -2-

cyanoacrylate injection

Tube histopathology Fibroid | Adenomyosis Endometrial Endometrial p-
and methylene blue uterus (n=5) hyperplasia without | hyperplasia with | value
test (n=13) atypia (n=4) atypia (n=3)
Complete tubal 5 1 2 1
occlusion

Partial tubal occlusion 5 2 2 1
No tubal occlusion 3 2 0 1
Stromal tubal reaction 13 5 4 3

Perisalpingitis 2 0 0 0 0.760
Positive MB 3 1 1 0

Negative MB 10 4 3 3 0.851

Fisher’s exact test. (There is no statistically significant correlation between the uterine pathology and the result

of tubal histopathology (p-value 0.760) and its occlusion (P=0.851).

Patients with fibroid uterus or Adenomyosis
were having a higher failure rate for tubal
occlusion, (3 out of 13 and 2 out of 5

respectively) than those with endometrial
hyperplasia (one case of out of seven), without a
statistically significant difference (Table 3).
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DISCUSSION

In this study, single hysteroscopic tubal
injection of Iso-amyl-2-cyanoacrylate, causes an
immediate tubal block in 80% of cases without
significant inflammatory reaction, necrosis of
mucosa, or intramural fibrosis. To the best of
our knowledge, there are no published data
involving a study of similar methodology
conducted on human beings. It is an office
procedure with the use of rather cheap disposable
materials and the relatively inexpensive Iso Amyl-
2-cyanoacrylate (0.5 ml Amcrylate® ampoule is
worth about 8%). The only side effect is mild
lower abdominal pain continued for less than
five minutes after injection and no event was
broken because of nuisance or irritation.
Attempt to perform the procedure failed in 18
cases that were having intracavitary lesions that
hindered the tubal cannulation.

The material used in this study is a cyano-
acrylate derivative (CA), which were used
safely and effectively in various medical
indications for obstructing digestive, urinary and
pulmonary fistulas'®® and to ensure wounds,
lacerations and corneal ulcer healing, mesh
fixation for inguinal hernia* and adhesion of
bone or cartilage?® as well as to control bleeding
from esophageal varices®®?’. CA converts into
an inert polymer on coming in contact with
moisture and solidifies rapidly within 5-10
seconds and fix in a minute %, It is bacteriostatic
and extremely adhesive to biological tissue
which makes it beneficial in case when used to
occlude hydrosalpinx prior to IVF?°303L, Higher
cyanoacrylates like N-butyl-2-cyanoacrylate and
iso-amyl-2-cyanoacrylate are less histotoxic
with no carcinogenic effects being degraded at a
slower rate than those with shorter side
chain®%®,  The polymerization of CA s
exothermic and the heat released might explain
the mild pain felt by all patients immediately
post injection®*. The metabolites of I1so-Amyl-2-
Cyanoacrylate (Cyanoacetate and Formal
dehyde) cause inflammation in surrounding
tissues, which would help in long term tubal
occlusion, besides the local anesthetic effect of
the formaldehyde making the pain felt by the
patient after injection being mild®. For cases
who were scheduled at a later date for
hysterectomy (up to 4 weeks post hysteroscopy),
there were no reported adverse effects from the
procedure.

Histopathology of the occluded tubes in this
study showed amalgamation of the plicae, mild
stromal inflammation, but no serosal involvement

except in two cases which passed unnoticed
clinically, one of them with Amacryl plug
expelled freely in the Douglas pouch.
Reviewing the hysteroscopic record of the last
patient showed that there was a submucous
fibroid which necessitated more maneuvering
and forcing of the ureteric catheter, which
probably caused more force of injecting the
Isoamyl-2-cyanoacrylate and its expulsion to
Douglas Pouch.

The similar effect of the n-butylacrylate on the
tubal epithelium of animal model with the
formation of Acryl ate plug obstructing the tubal
lumen without affection of the epithelium was
reported®. The only report involving n-butyl
cyano-acrylate in humans included two cases,
where  radiologic  guided  fluoroscopic
cannulation of the tubes was used to inject the
CA. Follow up of these cases by hysterosal
pingography for 2 years confirmed the tubal
occlusion but no histopathology was done.*” On
the other hand, the report on the use of methyl
cyano-acrylate on animal model revealed a
severe tissue reaction with necrosis®®. In human,
methyl cyano-acrylate applied to Femcept
device for tubal occlusion had lead to decreased
amount of menstrual blood in 40% of patients
possibly as a result of severe tissue reaction with
endometrial damage **. On the other hand, the
use of Adiana® silicon inserts and Essure®
micro inserts is associated with intense
inflammation and fibrosis in the uterine tube
beside the high cost of both methods and the
Nickel allergy with Essure®. Iso-amyl-2-
cyanoacrylate  induces  immediate  tubal
occlusion by forming Acrylate plug and
amalgamation of tubal plicae, while after Essure
it needs to wait for 3 months to get complete
tubal occlusion. Beside that, in women with
hydrosalpinx that planning for IVF, being an
inert material, will not change the internal
environment of the uterine cavity and so will not
adversely affect the current pregnancy should it
occur. Being an office procedure and cheap, the
injection could be repeated until tubal occlusion
confirmed by HSG.

To test the safety and tissue effect of Iso-amyl-
2-cyanoacrylate in the Fallopian tubes it should
be done in patients with indications for
hysterectomy, and this is only feasible in
patients who were completed their families. All
cases in this study were having concomitant
uterine pathology so tubal cannulation and the
effectiveness of the tubal occlusion would be
easier if used to occlude the tubes in a healthy
uterus as in cases of hydrosalpinx prior to IVF

Open Access Journal of Gynecology and Obstetrics V1e 11 e 2018 5



Hysteroscopic Tubal Occlusion with the Use of Iso-Amyl-2-Cyanoacrylate

or for sterilization. This is a rather difficult point
to discuss because we do think that the degree of
occlusion might be affected by the type of
concomitant uterine pathology, where patients
with a fibroid uterus or Adenomyosis in this
study were having a higher failure rate (3 out of
13 and 2 out of 5 respectively) versus one out of
seven for cases with endometrial hyperplasia.

Histopathology in this study was done primarily
to assess the tissue effect of the Iso-amyl-2-
cyanoacrylate and not for the tubal occlusion
where methylene blue testing is the gold
standard for tubal patency and the low number
of occluded tubes at histopathology might have
arisen from processing and distortion of the tube
during sectioning. Follow up for a longer period
to ensure that proper tissue reactions have
occurred might increase the number of cases
with complete tubal occlusion, which could not
be achieved in this study, where all patients
were having uterine pathology that needs
treatment.

In the present days, hysteroscopy for uterine
tube occlusion has been shown a low cost and
less surgical intercurrences than  the
laparoscopy, however, the main controversy is
on the safety and effectiveness of the device that
should be inserted in the tube*24, Silicone
implants,  hydrogel dispositive,  metallic
embolus, endometrial ablation using laser, diode
or radio-frequency, sclerosing substances or
adherence fibrin did not prove to be safe for
routine use**3, The use of either macrolide
antibiotics (erythromycin tablets) or electro
coagulation was associated with high failure rate
in more than 35% of cases with potentially
serious complications in the later, secondary to
inadvertent tubal perforation or heat transfer
resulting in injury to the adjacent bowel.*

Nowadays there are two mechanical devices, the
Adiana (Adiana, Redwood City, CA) and the
Essure® (Conceptus, Inc., San Carlos, CA),
both of them, when inside the tube, induce the
formation of granulomatosis tissue and a total
occlusion within three months. Currently, the
Essure® is the only dispositive approved by the
Food and Drug Administration (FDA) and the
European Health Office (EHO)** .  Major
adverse events with the use of Essure® were
reported as expulsion, perforation of the
Fallopian tubes, migration of the device to the
abdominal cavity and vasovagal reactions beside
its high cost*. The limitations in this study is
the few number of patients and the short period
of follow up and so evaluation of hysteroscopic

tubal occlusion with Iso-amyl-2-cyanoacrylate
effectiveness in sterilization will require a larger
sample size with a longer period of follow up.

CONCLUSION

This study demonstrates that hysteroscopic tubal
occlusion with Iso-amyl-2-cyanoacrylate is safe.
Being an office procedure and cheap, the
injection could be repeated until complete tubal
occlusion confirmed by hysterosalpingography
in cases with hydrosalpinx prior to IVF.
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