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INTRODUCTION

ABSTRACT

Objective. Tubal cannulation for proximal fallopian tube obstruction has been
performed since the 1800s through many approaches; blindly, fluoroscopical-
ly, hysteroscopically, or with combined laparoscopy and hysteroscopy gui-
dance. Among these methods, hysteroscopic tubal cannulation under direct
laparoscopic guidance is one of the most frequently performed techniques.
The aim of this work is to assess the feasibility, safety, and effectiveness of
hysteroscopic tubal cannulation in cases of proximal tubal obstruction.

Patients and Methods. The study population was 50 eligible women with
proximal tubal obstruction, diagnosed by means of hysterosalpingogram
and/or laparoscopy. Tubal cannulation was performed by combining a dia-
gnostic laparoscope with hysteroscopic guidance of a cannula, namely, a size
3 French double | ureteric catheter, into the ostium of the affected tube(s) and
performing a novel dye test or selective chromopertubation.

Results. Success was estimated in terms of success per tube and per patient
(where spillage was successfully achieved from at least one obstructed fal-
lopian tube). Regarding the success rate per tube, out of the 65 cannulated
fallopian tubes, successful spillage was achieved in 67.7% (44 tubes). The
success rate per patient was 70%, with a success rate of 65.7% in women
with unilateral proximal tubal obstruction and 80% in those with bilateral
obstruction. More than 90% of attempts of tubal cannulation were uncom-
plicated; only 5 attempts (7.7%) were associated with minor complications.

Conclusions. Laparoscopy guided hysteroscopic tubal cannulation seems to
be a safe, feasible, and effective procedure for the restoration of tubal patency
in women with proximal fallopian tube obstruction.

Proximal tubal obstruction is seen in 10 to 25 per-
cent of women with tubal factor infertility [3, 4].

Tubal-factor infertility accounts for almost one-third ~ Despite its relatively high prevalence among infer-
of the causes of female infertility [1]. Tubal obstruction ~ tile women, very limited options for intervention
may be proximal at the ostial end of the tube, distalat ~ are available. Thus, many efforts have been made

the fimbrial end, or varying degrees in between [2].

to overcome this obstacle rather than just easily re-
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sorting to assisted reproductive techniques such as
in vitro fertilization [5].

Tubal cannulation has been illustrated in the litera-
ture for the treatment of both proximal and midd-
le fallopian tube obstructions [6]. This has widely
replaced previous modalities of treatment such
as laparotomy and microsurgical techniques, as it
is much easier, far less invasive, and can be done
under the guidance of hysteroscopy, laparoscopy,
fluoroscopy, ultrasonography techniques, or a com-
bination of these methods [7].

With advances in technology nowadays, hystero-
scopic tubal cannulation can be easily performed
during ordinary diagnostic endoscopy, which may
already be required during the patient’s infertility
workup. It may provide a simple, easy, and less
costly fertility treatment option for patients with
proximal tubal obstruction compared to the more
popular options, such as in vitro fertilization, which
may not be covered by insurance. Also, for couples
who prefer to avoid in vitro fertilization, attempting
a more natural approach to conception [8].

Once proximal tubal obstruction (PTO) has been
identified on the basis of a hysterosalpingogram
and/or a diagnostic laparoscope by failure of spil-
lage of dye from the fimbrial end of the fallopian
tube after traditional injection of the dye through
a cervical cannula, cannulation of the ostial end of
the affected fallopian tube is attempted. This tech-
nique allows injection of the dye directly into the
fallopian tube, hopefully achieving patency in a
previously occluded tube. Selective chromopertu-
bation allows directing hydrostatic pressures into
the occluded tube alone, providing better chances
of dislodgment and eliminating unnecessary ute-
rine distension and intravasation of dye into the
uterine venous system [9, 10]. Many catheters are
available for use, the cheapest being the open-tip
flexible ureteric stent, used by urologists in cannu-
lating the ureters. At first, the results of this proce-
dure were reviewed by ultrasonography or repeat
hysterosalpingography on separate occasions [11].
The focus of this study is to assess the feasibility,
safety, and effectiveness of hysteroscopic tubal can-
nulation under laparoscopic guidance.

PATIENTS AND METHODS

Study design and setting
A cross-sectional interventional study was con-
ducted for 50 women suffering from infertility
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due to a female tubal factor, namely proximal tu-
bal obstruction, recruited from El-Shatby Materni-
ty University Hospital in the period from August
2023 to May 2024, after receiving approval of the
study protocol from the local Ethical Committee
of Alexandria Faculty of Medicine and obtaining
written informed consent from every female inclu-
ded in the study.

Sample size calculation

The sample size was calculated by the staff mem-
bers of the Medical Research Institute Department
of Biomedical Informatics and Medical Statistics
Alexandria University using Power Analysis and
Sample Size Software (PASS 2020) “NCSS,” taking
into consideration a 5% level of significance and a
precision of 8% using the Z-test.

Inclusion criteria

The study population includes women with pri-
mary, relative, or secondary infertility who desi-
re natural fertility, with either 1) a documented
hysterosalpingogram stating the presence of uni-
lateral or bilateral proximal tubal obstruction, 2)
a laparoscopy report from previous diagnostic
laparoscopy stating the presence of unilateral or
bilateral proximal tubal obstruction, or 3) an in-
cidentally discovered proximal tubal obstruction
during diagnostic laparoscopy with conventional
dye test.

Exclusion criteria

Patients with isolated distal tubal obstruction or

hydrosalpinx.

Patients suffering from infertility due to causes

other than proximal tubal obstruction.

Women with proximal tubal obstruction due to a

space-occupying lesion at the cornu of the uterus,

e.g., cornual fibroid.

e Patients with a history of previous tubal ligation.

Couples with severe male factor infertility.

Women with structural uterine malformations

or uterine lesions.

Known hypersensitivity to methylene blue.

Before enrolment, women were subjected to the

following to assess their eligibility for enrolment

in the study:

e Obtaining a detailed history (gynaecological, ob-
stetric, medical, surgical, menstrual, and sexual
history).

e Examination (general physical, abdominal, per
speculum examination).
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Routine investigations (CBC, Coagulation Pro-
file, and Virology) before laparoscopy.
Endocrinal evaluation: hormonal assays, midlu-
teal progesterone, prolactin, TSH, and anti-mul-
lerian hormone (AMH) as part of infertility as-
sessment.

Transvaginal ultrasonography to assess antral
follicle count (AFC) and to detect any endome-
trial, myometrial, or ovarian pathology.
Hysterosalpingography (HSG) was used to as-
sess the uterine cavity and tubal patency.
Semen analysis for the male partner.

Surgical procedure: laparoscopic guided hystero-
scopic tubal cannulation (HTC)

The procedure was performed during the
post-menstrual phase of the cycle.

Laparoscopy

e After careful inspection of both fallopian tubes
and ovaries and detecting any pelvic pathology:
A conventional methylene dye test was done by
injecting methylene blue into the uterus through
a cervical cannula.

Once proximal tubal obstruction was diagnosed
by non-spillage and no discoloration of the fal-
lopian tube, we proceeded with hysteroscopic
access to the uterine cavity.

Hysteroscopy

e While the patient was lying in the same position,
the tower was adjusted to hysteroscopy settings,
the cervical cannula was removed, and a 5 mm
office hysteroscope was introduced through the
cervical canal into the uterine cavity. Any findin-
gs in the cervical canal and the uterine cavity
were noticed and documented.

Both ostia of the fallopian tubes were identified.
An open-tip ureteric stent (size 3 Fr) was in-
troduced alongside the office hysteroscope or
through the operative channel into the cervical
canal until visualized by the camera (Figure
1).

Under hysteroscopic guidance, the stent was
directed towards the ostia of the affected tube
(Figure 2).

The stent was introduced through the ostia into
the tube for about 3 to 4 millimetres.

The free end of the stent should be visible from
the external cervical os.

Pelvic access was resumed using previously in-
serted abdominal trocars.
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Repeat laparoscopy

e Methylene blue was injected directly into the
affected tube through the ureteric stent placed
during hysteroscopy using a 5-ml syringe atta-
ched to its needle.

Anticipated spillage of dye was observed from
the affected, previously obstructed tube.
Positive spillage confirmed the success of the
procedure, and no spillage denoted failure.

In order to make sure that the stent was not di-
splaced while removing the office hysterosco-
pe, we observed the other tube. Since dye was
injected directly into one tube, there should be
no spillage from the contralateral side. Spillage
from the contralateral side means displacement
of the stent or reflux of the dye into the cavity
and out of the other side.

Statistical analysis of the data

Data was fed to the computer and analysed using
IBM SPSS software package version 20.0. (Armonk,
NY: IBM Corp.). Qualitative data was described
using numbers and percentages. The Shapiro-Wilk
test was used to verify the normality of the distri-
bution. Quantitative data described using range
(minimum and maximum), mean, standard devia-
tion, median, and interquartile range (IQR). The
significance of the obtained results was judged at
the 5% level.

Figure 1. The open tip ureteric stent, flexible guidewire and pusher used
for hysteroscopic fallopian tube recanalization.

Figure 2. Tubal ostium before and after cannulation.
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Table 1. Distribution of the studied cases according to demographic and
obstetric data.
No. %
Age (years)
Min. - Max. 19.0-36.0
Mean * SD. 27.68 £4.93
Gravida
Nulli-gravida 20 40.0
Primi-gravida 19 38.0
Multi-gravida 1 22.0
Parity
Nulli Parous 29 58.0
Primi Parous 18 36.0
Multi Parous 3 6.0
Previous CS
No 34 68.0
Yes 16 320
Type of infertility
Try 29 58.0
2ry 21 420
Duration of infertility (years)
Min. - Max. 1.0-7.0
Mean + SD. 3.59+1.61
The tests

* Chi-square test for categorical variables to com-

pare different groups.

Fisher or Monte Carlo correction for correction
of chi-square when more than 20% of the cells
have an expected count of less than 5.

Student t-test for normally distributed quanti-
tative variables to compare between two stu-
died groups.

Mann-Whitney test for abnormally distributed
quantitative variables to compare between two
studied groups.

RESULTS

Out of 76 women assessed for eligibility, 50 women
with proximal tubal obstruction (PTO) were enrolled
in this cross-sectional interventional study.

Descriptive analysis

Table 1 represents the data of the study group
according to age, gravidity, parity, previous cae-
sarean section, and type and duration of infertili-
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Table 2.  Distribution of the studied cases according to pre-operative imag-
ing findings.

No. %
Ultrasound
No pathological findings 43 86.0
PCOM 7 14.0
Hysterosalpingogram
Bilateral tubal patency 11 220
Proximal tubal obstruction 39 78.0
Unilateral 27 69.0
Bilateral 12 31.0

PCOM: polycystic ovarian morphology.

ty. Pre-operative imaging (ultrasound and HSG)
results are demonstrated in Table 2.

Regarding intra-operative findings, no patholo-
gical findings were found in the majority of pa-
tients (76%) upon diagnostic laparoscopy. In 24
percent of the cases, pelvic adhesions were noted.
Chromopertubation using methylene blue reve-
aled unilateral proximal tubal obstruction in 70
percent of the cases and bilateral obstruction in
the remaining 30 percent.

Office hysteroscopy was unremarkable for 86%
of the patients. Abnormal findings were found in
7 cases as follows: a narrow uterine cavity was
found in 2 cases, and hyperemic endometrial spots
were seen in two other cases, suggesting chronic
endometritis. Intrauterine adhesions in proximity
to the tubal ostia were also noted in three cases,
two of which were remarkably dense.

Details of the Hysteroscopic Tubal Cannulation
(HTC) Procedure

In the 50 participants of the study group, a total of
65 fallopian tubes were cannulated (as aforemen-
tioned, 15 of the patients were diagnosed with bi-
lateral proximal tubal obstruction).

Regarding the success rate per tube, out of the 65
cannulated fallopian tubes, successful spillage was
achieved in 67.7 percent (44 tubes), while in the
remaining 32.3 percent, tubal cannulation failed to
overcome the obstruction.

As for the success rate per patient, after performing
HTC in the 50 cases, regardless of the laterality of
tubal obstruction, 35 patients achieved successful
spillage in at least one tube (70% success rate per
patient), with a success rate of 65.7 percent (23 out
of 35) in women with unilateral proximal tubal
obstruction and 80 percent (12 out of 15) in those
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ASSESS FOR ELIGIBILITY EXCLUDED (N =11)
N=76 ‘ DECLINED (N =5)

L ]

ENROLLED IN THE STUDY
N =50

L |

HYSTEROSCOPIC TUBAL

CANNULATION
—
BILATERAL PTO UNILATERAL PTO
N = 15 CASES (30 TUBES) N=35
— — ——

SUCCSSFUL FAILED SUCCSSFUL FAILED
N =11 CASES N =4 CASES N =23 N=12
(21 TUBES*) (9 TUBES*)

Figure 3. Study flow chart.

Table 3. Comparison of demographic, obstetric data and preoperative

with bilateral obstruction. The StUdy flowchart is imaging in cases with successful and failed cannulation..

illustrated in Figure 3. ST
The average time of the procedure of tubal cannu- Failed Success
lation (time lapsed from insertion of office hystero- (OS] S
scopy into the cervical canal until ostial cannulation No. % No. %
and injection of dye) was 4.88 + 2.32 minutes. The Mean Age + SD (years) 29.37 +4.66 26.88 +4.91 0.095
longest attempt lasted for 10 minutes. Gravidity
As for the procedure itself, cannulation was Nulli-gravida (0) 4 25.0 16 471
subjectively difficult in only 12 attempts (18.5%), Primi-gravida (1 6 375 13 382 0143
while in most of the study cohort, hysteroscopic o

. . Multi-gravida (2+) 6 375 5 147
cannulation was a simple procedure.
The use of a flexible guide wire was necessary P
to achieve successful cannulation in 22 attempts Nulli Parous (0) 7 438 2 647
(33.8%), while in the remainder of cases, the stent Primi Parous (1) 8 50.0 10 294 0333
was easily directed into the tubal ostium. During Multi Parous (2+4) 1 6.3 2 59
the execution of the procedure, it was noticed that Previous CS
variable degrees of backflow of dye occurred in No . 63 s 73s
52.3 percent of the attempts; 21.5% of attempts had ' '
mild backflow; and in 30.8% of attempts with HTC, ves / 438 o 265 022
moderate backflow of the dye from the ostia was ~ Type ofinfertility
noticed. ry 7 4338 2 647
More than 90 percent of the attempts at cannula- 2y 9 563 12 353 0461
tion were uneventful. In only one attempt, partial Mean + SD
tubal perforation at the cornu unfortunately occur- ﬁ]‘;gﬂﬁt”y‘(’;ears) 3.28+£1483.74+1.66 0415
red. Also, in four other attempts, tubal cannulation Ultrasound
resulted in the inadvertent extravasation of the dye .
. . No pathological FEp =
into the broad ligament. findings 15 93.8 28 824 oe

PCOM 1 63 6 176

Comparative unulySis Hysterosalpingogram 2 12.5 9 26,5 0.611
The study group was further subdivided into two ilateral tubal
groups. The first group included those who had patency 10 625 17500
successful spillage from at least one obstructed fal- Unilateral PTO 4 250 8 235
lopian tube after successful cannulation, and the Bilateral PTO
other group included those where tubal cannula-

. SD: Standard deviation; PTO: proximal tubal obstruction; PCOM: polycystic ovarian
tion was unsuccessful. morphology.
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Table 4. Comparison of intraoperative findings in cases with successful and
failed cannulation.

Success
Failed Success
(n=16) (n=34) P-value
No. % No. %
Diagnostic Laparoscopy

No pathological findings 10 625 28 824 Fp =

0.163
Pelvic adhesions 6 375 6 17.6

Dye test

Unilateral PTO 12 750 23 676 Fp=

0.746
Bilateral PTO 4 250 11 324

Hysteroscopy

No pathological findings 14 875 29 853
Narrow cavity 1 6.3 1 29
Hyperaemic spots suggestive 0 0.0 2 5.9
of endometritis 1.000
Filmy adhesions covering 0 0.0 1 2.9
ostium
Dense adhesions covering 1 6.3 1 2.9
ostium

PTO: proximal tubal obstruction; FE: Fisher Exact test.

Table 5. Comparison of details of the procedure of tubal cannulation in cases
with successful and failed cannulation
Success
Failed Success
(n=16) (n=34) Prvalue
No. % No. %
Guide wire use
No 10 62.5 23 676
0.720
Yes 6 375 11 324
Subjective difficulty
Easy 10 625 33 971 Fep =
Difficult 6 375 1 29 0.003*
Backflow of dye
No 8 50.0 15 441
Mild 3 188 10 294  0.793
Moderate 5 31.3 9 265
Operative time (min.)
Mean + SD. 6.0+£261 435%20 0.030*
Median (Min. - Max.) 6.0 4.0
(2.0-10.0) (2.0-10.0)
Complications
No 12 75.0 33 971 0.031*
Partial perforation 1 6.3 0 00
and extravasation
of dye
Extravasation 3 18.8 1 29

in broad ligament
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Table 3 shows a comparison of demographic and
obstetric data in cases with successful and failed
cannulation. Both groups were matched regarding
baseline demographic, obstetric, and preoperative
imaging data.

Intraoperative findings on laparoscopy and hy-
steroscopy were compared between the group of
successful cannulations and the group of failed pro-
cedures, and there were no statistically significant
differences in these findings between both groups
(Table 4).

Table 5 demonstrates the comparison between the
two subgroups according to the HTC procedure.
The mean operative time was significantly shorter
in cases with successful cannulation vs the other
group (4.35+ 2.0 vs 6.0 £ 2.61 min, p = 0.030). Also,
the percentage of difficult procedures was signifi-
cantly higher in failed cases compared to succee-
ding cases (37.5% vs 2.9%, p = 0.003). Additionally,
the incidence of complications was higher where
HTC was unsuccessful (25% vs 2.9%, p = 0.031).

DISCUSSION

Proximal fallopian tubal blockage is a particularly
common aetiology of tubal factor infertility. Despite
this, there are very limited options for its manage-
ment. Therefore, rather than just turning to assi-
sted reproductive methods like in vitro fertilization,
numerous attempts have been undertaken to cross
beyond this barrier [3, 4]. HTC has gained much
popularity among the other methods of tubal can-
nulation, being a simple and efficient technique.
The aim of this study was to assess the feasibility,
safety, and effectiveness of hysteroscopic tubal can-
nulation in cases with documented proximal tubal
obstruction and desiring natural fertility.
Regarding the success rate per tube, out of the 65
cannulated fallopian tubes, successful spillage was
achieved in 67.7% of the attempts. The success rate
per patient was 70%, with a success rate of 65.7% in
women with unilateral proximal tubal obstruction
and 80% in those with bilateral obstruction.
Hysteroscopic tubal cannulation is not a novel te-
chnique; it has been described in the literature over
decades with merely similar success rates [4, 12-14].
In agreement with our results, Chung et al. [7] re-
ported a successful recanalization rate of 71.4%
per woman and 67% per tube in their study of 70
women using laparoscopy guided hysteroscopic
cannulation.
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Figure 4. Complications of HTC.
(A) Partial uterine perforation at the left cornu; (B) Extravasation of dye into uterine
vasculature, seen as bluish discoloration of the broad ligament.

Slightly lower success rates were seen with a larger
study group of 168 patients in the study of Hou
and colleagues [15] in 2014, where the success rate
per patient was 62% and that per tube was 54.2%.
In their study, they also considered the laterality
of PTO, which also revealed lower success rates
for unilateral or bilateral tubal occlusion (54.1% vs
54.2%, respectively).

In another study by Mekaru et al. [16] conducted
on a small group of 35 patients, remarkably lower
rates of success were reported: 26% and 37%, per
tube cannulated and per patient, respectively. In
contrast to our findings, there was a significant dif-
ference in the rate of success between patients with
unilateral PTO (50%) and bilateral PTO (13.2%).
Another interesting finding was the high preva-
lence of peri-tubal adhesions in those with failed
cannulation (64.3% vs 11.5%, p < 0.01) compared to
the current study, which was found insignificant
(37.5% vs 17.6%, FEp = 0.163).

Surprisingly, higher recanalization rates were ob-
served in the Ikechebelu et al. [17] study, which was
performed on only 27 eligible patients. Successful
recanalization is given a rate of 88.9% per woman
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and 90.2% per tube. Also, in one of the older stu-
dies by Abdallah et al. [18], performing HTC using
a Novy catheter reported a success rate of 100%;
however, only 10 patients were included in the
study.

In the very recent retrospective analysis of Keltz et
al. [19] in 2024, which included 76 patients compa-
ring two methods of HTC (fluoroscopy and laparo-
scopy guided), the methodology of the laparosco-
pic guided HTC was similar to the current study
using a 2 Fr guide wire along with a 3 Fr catheter,
with a reported success rate of 86% per case.

The use of a guide wire was routinely used in the
majority of studies in the literature [8, 16, 20-21]
to facilitate the navigation of the catheter into the
tubal ostium. Yet, in the current study, its use was
inconsistent and relied on the difficulty of negotia-
tion with the tubal ostium.

One of the important variables assessed in the cur-
rent study was the technique feasibility measured
by operative time to achieve tubal cannulation,
which was found to be significantly shorter in suc-
cessful cases. Nevertheless, this finding was found
to be deficient in the available literature, with no
published study reporting this variable.

Another noticeable finding in the present study —
which also was not a point of focus of other studies
in the literature — was the backflow of methylene
blue from the ostia during the procedure, which
was found to be irrelevant to the success of cannu-
lation. In other words, the occurrence of any degree
of backflow of dye seems not to necessarily affect
the outcome of HTC.

Interestingly, Jackson-Bey et al. [22], Dulohery et al.
[23], and Mayrhofer et al. [24] have observed that
hyperandrogenism associated with polycystic ova-
rian syndrome may contribute to the aetiology of
tubal occlusion. This accusation was also observed
in our study population, even though there was no
significant impact on the outcome of tubal cannu-
lation.

Hysteroscopic tubal cannulation appears to be a
safe procedure with a very low incidence of com-
plications. During this study, we encountered only
one (1/65; 1.5%) incident of partial tubal perfora-
tion (the catheter did not penetrate through the se-
rosa) at the corneal end (Figure 4A), and it did not
require any additional intervention. In four other
cases (4/65; 6%) methylene blue extravasated into
the uterine vasculature, seen as bluish discoloration
of the broad ligament, (Figure 4B), also with no
added morbidity to the patients.
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As for the reported incidence of uterine perfora-
tion during the procedure of HTC in the literature,
Soliman et al. [20] encountered a total of 5 tubal per-
forations (7.1%), 3 of which had persistent PTO and
the other 2 with successful cannulation. In alignment,
Agarwal et al. [25] reported a 5% incidence of tubal
perforations. In a study comparing fluoroscopic vs
laparoscopic-guided HTC by Sauerbrun-Cutler ef al.
[26], similar rates of perforations were represented:
5% for fluoroscopy and 7% for laparoscopy guided
procedures. In the most recent study of Keltz et al.
[19], a 3% perforation rate was seen in fluoroscopical-
ly guided procedures and 7% for those laparoscopi-
cally guided. A much higher incidence of 14.8% was
seen in the study of Salem et al. [27].

One of the advantages of the study is that it was
preceded by a pilot study (conducted on five pa-
tients) to assess the feasibility and safety of the
technique by two operators of different levels of
training, but the actual study cases were performed
by a single operator to exclude any inter-or intra-o-
perator variability.

The potential limitations of the current study inclu-
de the fact that reproductive outcomes following
cannulation were not assessed. Also, it was a sin-
gle-centre study conducted on a relatively small
sample size, which may affect the external and
internal validity of the study results, limiting its
generalization to real-world settings beyond the
specific study conditions.

CONCLUSIONS

From the current study, we could conclude that hy-
steroscopic tubal cannulation under direct laparo-
scopic guidance is an effective management option
for patients with proximal tubal obstruction, with
a relatively high success rate. Additionally, this
technique has been proven to be safe due to the
infrequent incidence of complications encountered.
Further research is needed to recommend tubal
cannulation as a routine procedure before IVF for
all cases of infertility attributed to proximal tubal
obstruction. This could potentially reduce the need
for expensive IVF treatments.
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