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Percutaneous radiologic gastrostomy
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SUMMARY ® Hasanali Durmaz
Objective: This study aimed to evaluate the success and complication © Arda Halil Ceylan
rates of percutaneous radiological gastrostomy (PRG). ® Erdem Birgi
Method: The patients who had PRG in our interventional radiology unit ® onur Ergiin

between June 2012 and December 2018 were included in the study.

Patients’ procedure reports and images were evaluated retrospectively.

Patients’ age, gender, diagnosis, technical success, and rate of

complications of the procedure were the research parameters. ORCID IDs of the authors:

Results: A total of 23 patients were referred for PRG. (mean age 63.1 H.D. 0000-0003-3230-9240

years range: 20-90 years) Indications for PRG were head-neck cancer, A.H.C.0000-0002-9409-9288
. . - E.B. 0000-0001-7808-7300

other cancers, stroke, and other neurologic disorders in 9 (39.2%), 6 OE. 0000-0002-0495-0500

(26.1%), 5 (21.7%) and 3 (13%) patients, respectively. Four patients had a

replacement with a new gastrostomy catheter, and 19 patients had PRG for

the first time. In the present study, the technical success rate was 100%. In

5 patients, minor complications were occurred in 30-day follow up

(21.7%). Three patient died due to other comorbidities. There were no

major complications.

Conclusions: PRG is a practical and safe procedure with a high success

and low complication rates in patients with a need for enteral feeding.
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INTRODUCTION

Gastrostomy is a procedure used for an alternative
enteral feeding route by inserting a catheter into
the stomach in patients whose oral intake is
inadequate or impossible and to provide
decompression  in  gastrointestinal  system
obstructions. There is a need for gastrostomy in
cases that lead to impaired swallowing functions,
especially in head and neck malignancies and
neurological disorders. Gastrostomy is the
preferred method for long-term enteral nutrition in
head and neck malignancies. Neurological
diseases such as cerebrovascular accident (CVA),
amyotrophic lateral sclerosis (ALS) and multiple
sclerosis (MS) increase the risk of aspiration by
impairing swallowing function. In such cases,
feeding with gastrostomy becomes an option *.

Gastrostomy can be performed by surgical,
endoscopic, or interventional radiological
methods. Currently, surgical gastrostomy has been
replaced by percutaneous endoscopic (PEG) and
percutaneous radiological gastrostomy (PRG).
There are various percutaneous gastrostomy
methods, and different success rates have been
reported in the literature. PRG is applied with the
guidance of radiological imaging techniques and
is less invasive compared to surgical and
endoscopic methods. Compared to PEG, the tube-
related complication rate is lower, and the
procedure success rate is higher 2 Minor
complications following PRG are catheter
obstruction, superficial skin infection around the
catheter, leakage around the catheter and minor
bleeding; major complications include peritonitis,
abscess formation, necrotizing skin infections,
internal bleeding, viscous perforation and death *,

In this study, we aimed to share the technical
success and complication rates in patients
undergoing PRG in our interventional radiology
clinic and to contribute to the literature by
transferring our experience in this field.

MATERIAL AND METHODS

Between June 2012 and December 2018, 23
patients underwent PRG in our interventional
radiology unit were included in the study. The
demographic data, images, and procedure reports
of the patients were evaluated retrospectively.
Age, gender, diagnosis, the success of the
procedure, and postoperative complications were
recorded. The data were analyzed by SPSS 23.0
statistical package program. Descriptive statistics
were presented as mean, median (min; max),
frequency distribution, and percentage. After
explaining the procedure to the patients and their
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relatives, written informed consent was obtained
by informing them about the complications that
may occur due to the procedure. The study was
conducted by the Helsinki Declaration, and the
approval of the ethics committee was obtained
from our institution.

Hemogram and bleeding parameters of all patients
were checked before the procedure. Patients with
platelet counts above 50.000/uL and INR values
below 1.5 selected for the procedure. The
presence of colon interposition, hiatal hernia, and
previous gastric surgery history was investigated.
Patients with gastric varices and ascites as well as
patients with a history of gastric surgery and
gastric malignancy were evaluated as not suitable
for PRG. The procedures were performed in the
interventional radiology unit under fluoroscopy
guidance. Colon interposition, liver, and spleen
positions were evaluated by ultrasound (US) and
computed tomography (CT) before the procedure.
Routine antibiotic prophylaxis, sedation, or
general anesthesia were not applied. All
procedures were performed under local
anesthesia.

During the procedure, the patients were in the
supine position and monitored for vital signs. The
nasogastric catheter was placed, and the stomach
was inflated with air (Figure 1). Sterilization with
povidone-iodine was performed after the entrance
site was determined as lateral to rectus muscle at
the subcostal area by fluoroscopy. After the
injection of the local anesthetic agent into the
planned insertion site, approximately 1-2 mm
incision was made with a scalpel. Access to the
gastric lumen was achieved through the distal
corpus section by inserting 18-G needle that
loaded with T-fastener (Harpon, Balt Extrusion®,
Montmorency, France). Special attention was paid
not to puncture the posterior wall. (Figure 2).
After confirming that the needle was in the
stomach lumen by injecting contrast agent, the T-
fastener was advanced through the needle to the
stomach lumen, and the gastric wall was fixed by
hanging on the abdominal wall. Gastropexy was
then performed with a second T-fastener adjacent
to the entry site, leaving the appropriate space for
catheter 342end. After the gastropexy needle was
re-entered into the stomach between two T-
fasteners fixed to the skin and confirmed to be in
the lumen with a contrast agent, 0.035-inch J-
typed hard guide wire was sent into the stomach
lumen. The tract was expanded several times with
the aid of dilators of the appropriate diameter
advanced over the wire, and a 14 Fr (French)
pigtail catheter (Flexima®, Boston Scientific,
USA) was inserted into the stomach. Following



catheter insertion, the position of the catheter in
the gastric lumen was confirmed by contrast agent
injected from the catheter (Figure 3). After the
procedure, patients were followed up for 24 hours
for complications such as bleeding and
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peritonism. After 24 hours, 343the ending was
started by gastrostomy if no complication was
observed. T-fasteners used for gastropexy were
cut from the proximal part, and external parts

were removed seven days after the procedure.

Figure 1: In the fluoroscopy images of the patient who underwent percutaneous radiological gastrostomy;
the nasogastric catheter is inflated (A), and a 14 Fr catheter is inserted into the gastric lumen, followed by

contrast (B) (black arrows: T-fastener).

Figure 2: The gastropexy needle and T-fastener (A) and 14 Fr pigtail catheters (B) used during the
percutaneous radiological gastrostomy procedure, the site of entry in the left subcostal region, the catheter in
the gastric lumen stained with contrast agent and the contrast-stained gastric lumen are visible. (D).
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Figure 3: Gastropexy needle insertion to the stomach, which is inflated with a nasogastric catheter and
distended, is indicated with portegue (white star) on the skin (A). After gastropexy was performed with two
T fasteners (white arrows: T-fastener), 0.035-inch J-tip stiff guidewire was sent to the stomach lumen (B).
The catheter was advanced over the guidewire (C), and the catheter was inserted into the gastric lumen and

controlled with contrast media administration (D).

RESULTS

A total of 23 patients included in the study [6
male (26.1%), 17 female (73.9%)], and the mean
age was 63.1 years (range: 22-90 years). The
clinical  pathologies  causing  swallowing
dysfunction and requiring gastrostomy were
investigated, and the most common pathology was
found as head and neck malignancy (39.2%).
Other pathologies were malignancies other than
head and neck malignancies (26.1%), CVA
(21.7%), and other neurological disorders (13%).
PRG was performed for the first time in 19
patients, and existing gastrostomy catheter was
changed in 4 patients. The technical success rate
was 100%. Gastroesophageal reflux was observed
in one patient, and existing gastrostomy was
converted to the gastrojejunostomy by advancing

the catheter to the jejunum. Two patients had
discharge at the catheter insertion site, and
catheters were exchanged with larger diameter (16
Fr) catheters. Also, wound care and appropriate
antibiotherapy were recommended to these two
patients with signs of infection such as redness
and swelling at the catheter insertion site. Two
patients were admitted because of the obstruction
of the catheter due to the enteral nutrition product,
and the lack of adequate catheter care and the
existing catheters were replaced with 16 Fr
catheter. According to these data, 21.7% of the
patients had minor complications. During the 30-
day follow-up, three patients died due to PRG-
independent causes. None of the patients had
major complications such as procedure-related
mortality, viscous perforation, or peritonitis.



DISCUSSION

Enteral nutrition should be the preferred method
of feeding in patients with normal gastrointestinal
system functions due to low morbidity and
mortality rates ‘. The current approach is to
initiate enteral nutrition within the first 24-48
hours in critically ill patients with no oral intake °.
It has been reported in the literature that
nutritional status improves as a result of enteral
feeding in addition to maintaining intestinal
physiology and barrier functions and decreasing
morbidity rates °.

Enteral feeding is provided by tube, catheter, or
stoma *. While nasogastric or orogastric tubes can
be used in the short term, gastrostomy or
gastrojejunostomy should be preferred for a
feeding lasting more than four weeks .

Gastrostomy is a method used for nutritional
support in patients with head and neck cancer,
neurological disorders such as CVA, ALS, MS,
and esophageal dysmotility. It can also be used for
decompression  of chronic  gastrointestinal
obstructions and gastric motility disorders due to
various reasons such as metastasis *. Percutaneous
gastrostomy methods are preferred to surgical
gastrostomy because of the lack of general
anesthesia, low mortality rates, practical and easy
application ®. In the literature, the success rate of
PRG studies with large patient groups is reported
to be 95-100% with major, minor complication
rates and procedure-related mortality rate 0.5-6%,
2.9-15%, and 0-1.9%, respectively “*%. These
results show that PRG is a safe and effective
procedure. In our study, similar technical success
rates were found, and minor complication rates
were found to be slightly higher than the
literature. This is thought to be because the
majority of patients are terminal cancer patients
and that catheter care is inadequate. Complication
rates reported for surgical gastrostomy and PEG
were 1-35% and 17-32%, respectively . Also,
PRG is the method of choice in patients with
respiratory dysfunction due to the fact PRG can be
applied without anesthesia and in patients with
hypopharyngeal or esophageal stenosis that
cannot be passed by endoscope because almost all
can easily be passed through with hydrophilic
wires %,

There are a few disadvantages to PRG. Catheters
inserted with PRG are frequently occluded due to
their small diameter. They are also dislodged
more frequently than the mushroom-retained
tubes used for PEG #. Complications of this type
were tried to be overcome by another radiological
method known as an antegrade method in which
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PEG and PRG were synthesized technically. In
this method, unlike our method, a 10 mm sheath is
sent to the stomach lumen with a stiff guide wire
and the tip of the sheath is directed to the
esophagus, and the guide wire in the sheath is
advanced to the patient's mouth. Then the snare
catheter is loaded into the sheath instead of the
wire. With this snare catheter, a 20 Fr mushroom-
retained gastrostomy tube is inserted antegrade
into the stomach and fixed with a stabilizing disc.
In a single-center study conducted by Ahmed et
al. with 300 patients using this method, the
success rate of the procedure was 98.4%, the
minor complication rate in 30-day follow-up was
4.3%, and one patient was died due to procedure-
related reasons. The only major complication
recorded except procedure-related death was
aspiration with a rate of 2%. The incidence of tube
obstruction was 1%. 20 Fr mushroom-retained
PEG tubes preventing tube dislocation and
occlusion were important advantages of this
method %,

The use of T-fastener systems in PRG is already a
matter of debate. T-fastener prevents peritoneal
catheterization, peritoneal leakage, and migration
of the catheter to the peritoneum according to the
group of practitioners who use this system
routinely According to another group,
gastropexy increases the risk of bleeding and may
cause ischemia and necrosis of the skin . In the
study of Dewald et al. catheter dislocation was
observed in 41% of the patients at 1-week follow-
up, but it was stated that the catheter could easily
be re-inserted from the tract formed by
gastropexy. In the same study, only two patients
(2.8%) were reported to have deterioration in tract
° In the study of Bell et al. without gastropexy,
this rate was 68% *°. In our study, there was no
deterioration in the tract in patients who
underwent catheter revision.

Gastropexy is simple to practice and does not
cause a longer procedure time. In a study of
Dewald et al. comparing 1000 patients with and
without gastropexy, the complication rate was
found to be equal or less in patients who
underwent gastropexy, and that gastropexy did not
increase the risk of procedure complications **2.
In a study by Moller et al. mortality rate was
reported as 3.2%. This is one of the highest
mortality rates in the literature. In this study,
gastropexy was not performed, and 2 out of 3
patients were diagnosed with peritonitis or
shifting of the catheter into the abdomen *.
Thornton et al. compared patients with and
without gastropexy and reported a major
complication rate of 10% in patients without



gastropexy and recommended routine use of
gastropexy 2. Therefore, we think that catheter
placement is more effective and safer after
routinely performing gastropexy with two T-
fasteners in our interventional radiology
department.

Timing of the removal of the gastropexy suture
has rarely been reported in the literature. In the
study of Lorentzen et al. sutures were removed ten
days after the procedure. In our study, this period
was seven days. There is no consensus on the
number of gastropexies and there are different
applications. In the study of Lorentzen et al.,
single T-fastener was used to hang the stomach
wall to the abdominal wall during the procedure,
and sutures were removed immediately. The
balloon of PEG tubes was used instead of T-
fasteners to hang the gastric wall for long-term
gastropexy providing tract maturation ‘. In the
study of Thornton et al. 4 gastropexies were
routinely applied *.

Limitations of our study include retrospective
evaluation of patients, insufficient number of
samples, and lack of long-term data on patients'
nutritional status.

In conclusion, PRG has advantages such as being
practical and also suitable in a large patient
population, including the patient group whom
endoscopic gastrostomy is not an option for due to
hypopharyngeal or esophageal stenosis. PRG is an
effective and safe procedure with lower
complication rates than endoscopic and surgical
gastrostomy °.
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