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Abstract

Aim: We attempted to illustrate our experience of fetoscopic therapy in a ter-
tial institute, whereby to highlight the present Egyptian situation regarding
this issue. We described fetoscopic therapy undergone at Al-Hussein Hospit-
al, Al-Azhar University, Cairo, Egypt, from Dec-2012 to Sep-2019. Presenta-
tion of cases: Sixteen women with 17 fetuses were included in the analysis
of this study with a mean age of 25.31 £ 6.15 years; four with positive mar-
riage to a near relevant, and eight were primigravida. The fetus of twelve wom-
en had lower urinary tract obstruction (LUTO), two fetal anemia, one hydro-
thorax, and one twin-to-twin transfusion syndrome (TTTS). The mean time
for fetoscopy was gestational week 24.13 + 3.77. We did therapeutic drai-
nage to amniotic fluid in hydrothorax and LUTO, therapeutic septostomy
to the TTTS case, and blood transfusion in cases of fetal anemia. During the
operation, the procedure succeeded in 14 out of 16 women. Overall, nine of
the 16 women experienced some complications; five with rupture of mem-
branes, four with preterm labor, and three with intrauterine fetal death (IUFD).
Conclusion: Fetoscopy can manage LUTO and well-selected cases of TTTS,
hydrothorax, and fetal anemia. The procedure is promising. Fetoscopic therapy
has just begun in Egypt, and this report may contribute to the future advance
of fetoscopic therapy in Egypt.

Keywords

Fetoscopy, Lower Urinary Tract Obstruction, LUTO,
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1. Introduction

Due to the advances in prenatal diagnostic procedures, the examination of con-
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genital fetal anomalies becomes feasible, with some of them are amenable for
management thanks to the development of fetoscopy and fetoscopic surgeries with
all its emerging instrumentation armamentarium [1] [2].

During the first two decades of the new millennium, in-utero management of
these anomalies became feasible due to the evolution of fetoscopy and the ex-
tended role of fetoscopic surgeries. Also, the progress of fetoscopic surgeries be-
came prominent in the treatment of some fetal anomalies like lower urinary tract
obstruction (LUTO), hydrothorax, and fetal anemia [3]-[11].

In our region, the Middle East, we lack such technology and expertise, with a
few studies about fetoscopy. Since establishing the first program for fetoscopy
for fetal blood sampling in 1981, another study in 2015 was conducted to eva-
luate the laser coagulation for severe TTTS in one center in UAE. Then, a third
study, which considered the first trial to evaluate the role of fetoscopy in differ-
ent types of congenital anomalies, was conducted in a private center in Cairo,
Egypt, upon twenty patients with 22 fetuses [12] [13] [14]. Added to the pre-
vious data, in our country Egypt, congenital anomalies are highly prevalent [15]
[16]. Thus, the rationale intended for this research was to evaluate the fetoscopy
role in the management of certain congenital anomalies as the first trial in one of
the Egyptian universities at Al-Hussein Hospital, Al-Azhar University in Cairo.
Therefore, this case-series study aimed to evaluate, discuss, and illustrate the role

of fetoscopy in our governmental setting.

2. Patients and Methods

This case-series study was conducted in the Obstetrics and Gynecology depart-
ment of Al-Hussein Hospital, Al-Azhar University, Cairo, Egypt, from Decem-
ber 2012 to September 2019. The study conformed to the national laws and reg-
ulations of the institution, and an ethical committee approval was obtained from
the institution. Sixteen pregnant women from 19 weeks of gestation having con-
genital fetal malformations and willing to undertake fetoscopy, were enrolled.
Exclusion criteria were: refusal to participate; women with a comorbid medical
condition; Rh-negative women, women with any prepartum rupture of mem-
brane or bleeding. Written informed consent was obtained after an explanation
of the procedure and approval of the enrolled women. Detailed obstetric history
and examination were done. Serum panel, coagulation profile, liver, and kidney
function tests were made. Imaging by ultrasound was used to confirm the diag-
nosis. Thus, evaluation of the position, the lie of the fetus can be made. Besides,
investigation of any comorbid conditions, and intrauterine mapping to make a
mark for entry, can be achieved.

All patients were sedated using iv midazolam 0.02 mg/kg. After the applica-
tion of ASA-standard monitors, anesthesia was induced using fentanyl 2 mg/kg,
followed by propofol 2 mg/kg, and then atracurium besylate 0.5 mg/kg, and main-
tained by isoflurane 2%. After recovery, they were transferred to a specialized

care unit.
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Semi-rigid 0° straightforward miniature endoscope, 1 - 3.6 mm in diameter
(Karl Storz fetoscopes), is used. In order to facilitate the suction and irrigation
procedure, the needle-scope is connected to the 18 gauge trocar via a lateral fe-
male Lure-lock adaptor. Fetal monitoring was done during and after the proce-
dure by US & Doppler (Fetal heart rate, umbilical artery Doppler).

Procedures and follow up

We performed an ultrasound to identify the fetal position as well as the pla-
cental site. That was to help to mark a point-of-entry for the fetoscope. The tro-
car and cannula were introduced via a 3-mm incision in the abdomen and ute-
rine wall to get into the amniotic cavity under ultrasound guidance. After that, we
removed the cannula and introduced the fetoscope through the trocar to ex-
amine the fetal parts, including the face, limbs, abdominal wall, and umbilical
cord insertion, the back (Figure 1). Whenever possible, we investigated the pla-

centa for vessels or any abnormalities. We noted the clarity of vision, intra-amniotic

Mouth and nose of the fetus Hand fingers of the fetus

Elbow of the fetus

Thumb of the fetus

Penis of the fetus

Figure 1. Fetoscopic images mapping of the fetus (different body parts).
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bleeding, or any procedural problems. A continuous ringer lactate amnioinfusion
system was used to maintain visibility while monitoring the volume infused.
Each congenital anomaly was dealt with accordingly, and corrections of the un-

derlying conditions were made.

3. Presentation of the Cases

Baseline characteristics:

The mean age of patients was 25.31 + 6.15 years with a range of 18 - 41. A
Positive marriage to a near relevant was found in only four women. Eight pa-
tients (50%) were primigravida. One patient had one normal vaginal delivery
(NVD), and one had three NVD. One patient had one CS, two had two CS, and
two had three CS. One patient had one previous abortion, and another one had
three previous abortions. Nine patients (56.25%) had no live kids; two had one
live kid (12.50%); two had two live kids (12.50%), and three had three live kids
(18.75%).

None of the women has been taken any ovulation induction or got pregnant
by assisted reproductive technique. Also, none of them has been taken any tera-
togenic medication. The fetus of twelve women had LUTO, two fetal anemia,
one hydrothorax, and one TTTS.

The mean time for fetoscopy was gestational week 24.13 + 3.77, with a mini-
mum of 19.0 and a maximum of 31 weeks.

On-the-table success rate:

On the table, the fetoscopy succeeded in the correction of the underlying fetal
condition in fourteen (87.5%) of cases with no recurrence after fetoscopy (Table
1).

Post-fetoscopy complications:

Overall, nine (56.25%) of the 16 patients experienced some complications. Rup-
ture of membranes was diagnosed in five (31.25%) patients, and chorioamnioni-
tis did not occur in any of them. Preterm labor occurred in four patients (25.00%),
and IUFD occurred in three patients (18.75%), as shown in Table 2.

From 17 fetuses included in our study, three fetuses died in utero due to re-
currence, one within one week and two within one month of the surgery, and

another four died after birth primarily from complications of prematurity.

Table 1. The on-going success rate of fetoscopy in each congenital anomaly.

Number of patients Success p-value
with the condition n %
PUV 12 11 91.67%
Fetal anemia 2 1 50.00%
Hydrothorax 1 1 100.00% 0.384
TTTS 1 1 100.00%
Grand total 16 14 87.50%
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Table 2. Post-fetoscopy complications.

Number Percentage
PUV 3 18.75%
Preterm labor TTTS 1 6.25%
4 25.00%
Fetal anemia 2 12.5%
IUFD PUV 1 6.25%
3 18.75%
PUV 4 25.00%
PROM TTTS 1 6.25%
5 31.25%

4. Discussion

Over the past few years, interest in fetal intervention has become widespread.
Fetoscopy is just very new and has consolidated its position in fetal medicine in
a few experienced centers in the world in the past three decades. That is because
of the advances in diagnosis, insight into the pathophysiology of congenital ano-
malies amenable to fetal surgery, as well as the technical innovations in endos-
copic equipment. Now, fetoscopic interventions are beneficial as a therapeutic
tool for treating several fetal anomalies like lower urinary tract obstruction,
congenital diaphragmatic hernia, cardiac defects, and TTTS [11].

The results of this study demonstrated that fetoscopy had been succeeded in
the management of all cases. Therapeutic drainages of hydrothorax to the amni-
otic fluid were done successfully. Also, in cases of PUV, therapeutic drainages of
the bladder to the amniotic fluid were done successfully in all. Also, fetoscopy
succeeded in the mapping of arteriovenous vessels on the surface of the twin
placenta in TTTS. Moreover, fetoscopy succeeded in blood transfusion in both
cases of fetal anemia. Eight of the women showed some complications. There-
fore, women must be counseled regarding the risks and benefits of endoscopic
fetal surgery.

The overall safety of the mothers was excellent in this research study; never-
theless, the preterm delivery and the PROM are the most frequent problems
faced, which is similar to that reported in the literature elsewhere [1] [14] [17].

The results of our study on PUV cases showed that almost all cases (partial
PUV and complete PUV) were improved during the follow-up period (Figure
2). Some of them developed no complications. The drainage of the bladder to
the amniotic fluid was successful by fulguration and flushing in all cases. Suc-
cessful management of PUV cases has been reported in other studies [14] [18]
[19] [20] [21]. In those cases of PUV, the earlier the intervention, the better is
the prognosis because the mega-bladder may lead to compression of the heart.
Fulguration by different tools, guide wires or graspers; lead to the achievement

of urethral patency, and we can see the bladder deflates its wall on fetoscopy.
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Fulguration by grasper forceps

Figure 2. PUV: steps of the procedure.

Proximal ureteric obstruction may be diagnosed as PUV and operated upon
without any success [22]. Nevertheless, in our study, we did not face this condi-
tion. The degree of renal failure has to be detected by assessing the fetal Na, K,
and microalbuminuria in the fetal urine sample taken by the fetoscope.

In our experience, one of the challenges we faced was the twin to twin trans-
fusion syndrome. The right thing to do for those cases is the mapping to help go
from the sac of the recipient fetus to the donor because the first has a significant
amount of amniotic fluid. Thus, we go with a fetoscope inside the sac of the re-
cipient and search for the donor. There will always be a membrane separating
both fetuses, which is covering the donor. We did septostomy in all cases.

A retrospective review of patients who were diagnosed with twin-twin trans-
fusion syndrome showed a statistically significant prolongation of pregnancy for
septostomy compared to amnioreduction [23].

We tried to use fetoscopic surgery in hydrothorax. To make a suction of the
fluid in a way that we can adjust and can see, of course, we can use US guidance.
However, sometimes, the fetoscopist may injure any adjacent structure like the
arms or the cord. In these challenging cases, a fetoscope was used to search for

the chest wall and determine the direction we will go through. That is one of the
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advantages of using fetoscopy-guided suction for hydrothorax. The patient gets
immediate results. The lung inflates, and the restriction to the heart is relieved
(Figure 3).

Petersen et al. (2013) did a retrospective descriptive study of Forty-five cases
out of the 103 cases complicated by fetal pleural effusions during the study pe-
riod that were managed for primary effusions. Thirty-nine pregnancies contin-
ued management, with 14 underwent intervention. The overall survival rate to
discharge from the hospital was 51%, including seven survivors after the inter-
vention [4].

In our experience, one of the challenges we faced was fetal anemia cases. The
turbid amniotic fluid made the visualization extremely hard even after suction
and irrigation. However, we succeeded in blood transfusion in both cases.

The results of this current study are in accordance with other research studies.
A prospective study of 99 Rh-isoimmunized pregnancies was conducted. Ultra-
sound-guided intrauterine transfusion was carried out with the primary outcome
as fetal survival in-relation-to gestational age and procedure-related factors. The
researchers succeeded in blood transfusion for cases with fetal anemia. Intraute-
rine blood transfusion to the fetus was found to be the only lifesaving therapy,
and very useful. The early referral to specialized centers with the expertise of spe-
cialized intensive fetal monitoring for early diagnosis of fetal anemia and intra-
uterine fetal blood transfusion is essential for optimal perinatal outcomes [3].

Limitations of this study:

This study was a fundamentally descriptive overview of the first fetoscopy role
and practice at Al-Hussein hospital. We just used descriptive statistical analysis.
Since this study was just a pilot case-series in nature; thus, the sample size was
small, which could be considered a limitation of this study. That did not allow us

to draw a conclusive interpretation of the results of the study. However, this was

After the procedure

Figure 3. Fetoscopic images: hydrothorax; before and after the procedure.
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because these cases are rare in our center, and this current trial was just an in-
troductory pilot study. For this purpose, we plan to carry out further analytical

research studies.

5. Conclusion

Fetoscopy can manage PUV and well-selected cases of TTTS, hydrothorax, and

fetal anemia. The maternal safety of the procedure is proved.
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Condensation

In this study, we evaluated the Fetoscopy role in different indications in our center.
It is promising and safe tool. It helped to manage well-selected cases with lower
urinary tract obstruction (LUTO), twin-to-twin transfusion syndrome (TTTS),

hydrothorax and fetal anemia.
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