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In recent years, with increasingly advanced technology 
and greatly improved resolution, ultrasound has become an 
effective tool for fetal diagnosis and treatment, dubbed “the 
third eye” of obstetricians. The concept of treating “Fetus as 
Patient” was first proposed in 2008[1] and has flourished in this 
decade, while fetal treatments had already been widely used 
in European and American countries as early as the 1990s.

When an abnormality is noted in a fetus, the most frequently 
accepted options are terminating the pregnancy, or treating the 
neonate after birth, or performing preimplantation diagnosis 
for the next baby. As an alternative, in utero treatment is a 
relatively new concept that was introduced and practiced 
in recent years. Many parents initially express emotions of 
shock and sadness when first informed of an abnormality in 
the fetus, and on receipt of the same diagnostic results from 
other doctors, their first thought tends to be terminating the 
pregnancy. However, thanks to the spread and accessibility 
of advanced knowledge, more and more parents are asking 
whether it is possible to perform in utero treatment and even 
surgery. In fact, we, as obstetricians, are also persistently 
pursuing various fetal therapies in the hope of relieving fetal 
illness and accomplishing a smooth delivery.

No fetal therapy can be applied without the support of 
ultrasound. Currently, the Fetal Medical Center of Taipei Chang 
Gung Memorial Hospital is equipped with complete treatment 
devices, including the equipment for ultrasound-guided stent 
placement in fetuses and endoscopic bipolar electrocautery 
devices/radiofrequency ablation for the treatment of fetal 
selective growth restriction or acardiac fetuses. In addition, 
the Fetal Medical Center has been approved by the Ministry 
of Health and Welfare for a new technology I learned about 
in Brazil. From 2020, we will be engaged in the treatment of 
open spinal bifida with fetal endoscopic surgery. Experience 
in European and American countries has confirmed that open 
spinal bifida has a better prognosis through fetal surgery than 

surgery after birth. We are to cooperate with experts at the 
neurosurgery department and meet with patients face–to-face. 
Coupled with the active assistance of Tung-Yao Chang, the 
Dean of Taiji Clinic, in helping us diagnose patients, we hope 
that more benefits can be delivered to patients in the near future.

Just like amniocentesis, fetal therapy is an invasive technique 
with certain risks, including the escape of amniotic fluid, 
infection, and miscarriage. The incidence may be as high as 
10% or even higher in open fetal surgery.[2] Moreover, the 
needle or endoscope used in fetal treatment is much thicker 
than that used for the amniocentesis, so it is predicted that the 
risk of complications is higher. Below, we describe several 
fetal therapies that are already in common use.

ultrAsound-guidEd plACEmEnt of stEnt And 
drAinAgE CAthEtEr

For treating conditions such as enlarged fetal bladder and 
pleural effusion [Figure 1], a stent or drainage catheter can be 
placed to drain fluids into the amniotic cavity.[3]

ultrAsound-guidEd fEtAl EndosCopy

Ultrasound-guided fetal endoscopy can be used to treat 
twin-twin transfusion syndrome, as well as open spina 
bifida and congenital diaphragmatic hernia. As mentioned 
above, this therapy is ready to treat fetal open spina bifida 
from 2020. Regarding congenital diaphragmatic hernia, 
due to the small number of patients, no one has applied for 
the introduction of this therapy in Taiwan. According to the 
standard practice in Western countries, which is similar to 
balloon angioplasty, this therapy places a balloon into the 
fetal trachea using a fetoscope to enlarge its trachea and keep 
the lungs dilated, and the balloon is broken and removed 
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before delivery.[4] These procedures are all performed using 
a fetal endoscope.

ultrAsound-guidEd punCturE

Puncture, similar to amniocentesis, uses a long needle to 
treat fetuses under the guidance of ultrasound imaging. For 
example, for a fetus with anemia, blood can be transfused 
into the fetal umbilical cord using a long needle; for an 
oligohydramnios fetus with functioning kidneys or a pregnant 
woman experiencing escape of amniotic fluid for unknown 
reasons, a long needle can be inserted into the amniotic fluid 
cavity to either infuse amniotic fluid or to remove it.

ultrAsound-guidEd fEtAl CArdiAC CAthEtErizAtion

Fetal cardiac catheterization has the highest fetal mortality rate, 
approximately 10%, although many patients from Catholic 

countries in Europe and South America have been treated 
with this surgical procedure.[5] I was surprised by this surgery 
when I first heard about it. The patients for whom this therapy 
is applicable are fetuses who have been diagnosed with aortic 
stenosis or pulmonary stenosis. By drawing on the principles 
of cardiac catheterization in adult patients, a puncture needle 
is directly inserted into the fetal heart under the guidance of 
ultrasound, in an attempt to widen the narrowed artery with 
angioplasty. It is a technology that has not yet been developed 
or applied in Taiwan. With extensive application of level II 
ultrasound examination, more fetal heart diseases would be 
diagnosed prenatally. The technology of cardiac catheterization 
is expected to be extensively applied in Taiwan in the near future.
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Figure 1: Stent for the enlarged fetal bladder and pleural effusion in the 
fetus
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