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Abstract

Purpose: The aim of this study was to identify
short-term complications after video-assisted
gastrostomy in children and to examine the
association  between  complications  and
underlying disease.

Methods: This was a retrospective study at a
single institution. Data for all children who
underwent video-assisted gastrostomy during 12
years was collected. Complications occurring
within three months postoperatively were
analyzed.

Results: Among 421 children undergoing video-
assisted gastrostomy, 402 were included in the
study. The median age at surgery was two years
(range one month-14 years). The most common
underlying disorder was neurological disease
(49%). There were two major postoperative
complications and 78%  had  minor
complications. Minor complications included
granulation tissue (43%), leakage (16%), wound
infection (14%), vomiting, dislodgement and
pain. There was no significant difference in
frequency of the various complications when
compared between the underlying diseases
(p=0.10-0.82). Wound infection was registered
in overall 14% and occurred least frequently in
children with neurologic disease and syndromes
(10% and 9% respectively).

Conclusion: Serious complications after video-
assisted gastrostomy are rare, while minor
complications occur in 78% of the children.
There is no association between the frequency of
complications and underlying disease according
to this study.

Key words: Gastrostomy; laparoscopy; children;
outcome; complications.
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1. Introduction

Various technical options have been
described for gastrostomy tube placement,
including the time honored Stamm
procedure, percutaneous endoscopic
gastrostomy (PEG), percutaneous
fluoroscopy-guided gastrostomy, several
types of laparoscope-assisted gastrostomy,
video-assisted gastrostomy, and a combined
laparoscopic and endoscopic approach *.
Consensus is lacking as to which procedure,
if any, is superior.

Increasing evidence has suggested a
lower rate of serious complications
following video-assisted gastrostomy in
comparison to PEG, open gastrostomy, or
other techniques 2. The advantages of
video-assisted gastrostomy are placement of
the gastrostomy under direct visualization
and the performance of the gastropexy * ~°.
Complication  rates  associated  with
laparoscopic- or video-assisted or fully
laparoscopic techniques have been reported
to be inferior to those associated with other
techniques ’ ~ **. However, previous studies
examining postoperative complications in
children undergoing video-assisted
gastrostomy have included only small
numbers of patients and have had various
durations of follow-up **~%.

The primary aim of this study was to
report the short-term complication rates after
video-assisted gastrostomy in children. The
secondary aim was to search for correlation
between complications and underlying
disease. The information on short-term
outcomes after video-assisted gastrostomy,
will aid in surgical planning and in the
preoperative education of parents. The data
are useful as a benchmark for future clinical
work and for estimating the additional
healthcare burden following video-assisted
gastrostomy.
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2. Methods
2.1. Setting and patients

All of the enrolled children underwent
surgery at a tertiary pediatric surgery center
that serves the South of Sweden with two
million residents.

2.2. Study design

This was a retrospective analysis of
prospectively collected data from a single
institution. All children <15 years of age
who underwent video-assisted gastrostomy
from January 1 2005 until September 30
2016, were enrolled. Exclusion criteria were
closure of the gastrostomy, open surgical
gastrostomy, conversion from video-assisted
gastrostomy to open gastrostomy, relocation
of the gastrostomy, death or migration out of
the study area. The duration of postoperative
follow-up was three months.

2.3. Data collection and follow-up

The patients' records were reviewed
and data on patient age and gender, death,
whether the gastrostomy button was
removed, whether a gastroraphy was
required and postoperative complications
developing during the first three months of
follow-up were collected.

The follow-up of the children was
administered by one registered nurse.
Scheduled contacts, and contacts when
needed, with the children’s guardians, at the
department and through telephone, were
prospectively documented in the children’s
files.

2.4. Operative technique

Video-assisted gastrostomy entailed
the laparoscope-assisted placement of a
Mic-Key® gastrostomy button provided by
Halyard Health, Inc. USA 2. Antibiotic
prophylaxis (Trimethoprim sulpha) was
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administered  routinely as  one-dose
preoperatively. An infra-umbilical mini
laparotomy was performed. A 3-5 mm
trocar (VersaStep”) was then carefully
advanced into the abdomen and
pneumoperitoneum was established with
CO; insufflation. A 3-5 mm 30-degree
laparoscope was inserted, and the stomach
was identified. A skin incision was made
between the left costal margin and the
umbilicus for the gastrostomy and a 5 mm
trocar was inserted at this point, through the
rectus muscle and into the abdominal cavity
under laparoscopic  visualization. The
anterior stomach wall was grasped through
this port with an instrument, with clear
margins from the pylorus, and exteriorized
when the grasper and trocar were pulled
back. The stomach was then sutured to the
rectus muscle fascia with a continuous
double U stitch, forming a purse string
suture around the gastrostomy opening in the
stomach wall, and the gastrostomy tube was
placed into the stomach cavity through a
small incision in the stomach wall
(Figure 1). Placement of the gastrostomy
tube was confirmed by gastroscopy at the
end of the surgical procedure.

2.5. Complications

Complications were generally
classified as major or minor 2. Major
complications were to include
pneumoperitoneum, hemorrhage, duodenal
hematoma, colon injuries, liver injuries,
small bowel injuries, gastric perforation,
gastrocolic fistula, peritonitis and buried
bumper syndrome ?2. Minor complications,
in line with previous studies were to include
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granuloma, infection requiring antibiotic
treatment, leakage, vomiting, pain and
dislocation of the button *2~2°,

2.6. Statistical analysis

All calculations were performed by a
statistician. SPSS and SAS statistical
software was used. Fisher's exact test and
chi-squared test was used to evaluate the null
hypothesis. A p-value < 0.05 was considered
statistically significant.

2.7. Ethical considerations

The study procedures were followed in
accordance with the revised Helsinki
Declaration of 1964 and the Good Clinical
Practice (GCP) guidelines. The study was
approved by the Regional Ethical
Review Board (registration  numbers
2010/49 and 2014/219. The data were coded
and de-identified. The included children
were registered according to the regional
demands on quality register, number
01481271007173.

3. Results

A total of 421 pediatric patients
underwent  video-assisted  gastrostomy
during the study period and were included in
the three month follow-up period. Nineteen
patients were excluded from the data
analysis because of lacking data (9),
repositioning of the gastrostomy (6),
conversion to open surgery (3) and removal
of the gastrostomy button before end of the
follow-up period (1). No patient died during
the follow-up period.
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Abdomina

wall

Figure 1. Video-assisted gastrostomy using a double continuous U-stitch. The U-stitch forms a
purse-string suture around the gastrostomy and the stomach is attached to the abdominal wall

through the skin incisions (A and B).

Finally, a total of 402 children (211
boys and 191 girls) were evaluated with
regard to short-term complications. At the
time of surgery, the median age was two
years (range one month to 14 years). Table 1
summarizes the clinical data of the children
who were included in the study.
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The largest proportion of the patients
(n=149; 49%) had an underlying
neurological disease. Furthermore, 251
(61%) of the children had more than one
diagnosis. The most important diagnosis for
each child to receive the gastrostomy was
selected, as summarized in Figure 2.
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Table 1
Patient characteristics of 402 children undergoing video-assisted gastrostomy

Number of patients 402
Male/female 211/191
Age (median, years) (Range) 2(0.1-14)
Weight (median, kg) 9(4-39)

Z-score* for weight 2.0+ 1.7 (-6.7-1.9)
Length (median, cm) 75 (49 — 159)

Z-score* for length -2.0+1.8(-7.0-1.7)

The numbers are presented as median (min-max), or as mean + SD (min-max).
* Z-scores are calculated as (actual weight — mean weight) / standard deviation according to
the national standardized weight curves.

Underlying diseases

B Neurological diseasse

B Cardiac malformation

H Metabolic disease

M Various syndrome

M Respiratory insufficiency
M Gastro intestinal

malformation
= Malignancy

Figure 2. Underlying diagnoses in 402 children undergoing a video-assisted gastrostomy
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Since there were no differences in
outcomes between boys and girls, the results
are presented gender-mixed. Short-term
minor complications are summarized in
Table 2 and Figure 3. The only noted major
complications were one broken thread at the
knot, and one placement of the gastrostomy

too close to the pylorus, both leading to re-
operation.

Table 2

Correlation between underlying diagnosis and postoperative complications during the first 3
months after video-assisted gastrostomy

There was no correlation between the
underlying diagnoses and the frequency of
complications, Table 2.

2 é‘ S P-value*

® S} 8 )

(%2} = — —

° £ 3 = £ e

S_ |2 |5 |, |2 |&gls
Complication nw) |88 |oS |58 |ES 85| EE 8 5

S S S o S | EX S5l 5>

S o '(EU 2| g2 |22 %L\, pE|F N

23 |08 |29 |aY |2Q |0E|=S
Granulation tissue | 173 (43) | 97(49) | 24(43) | 16(39) | 11(25) | 17(65) | 2(10) | 6(38) | 0.44
Leakage 64 (16) | 34(17) | 11(20) | 4 (10) | 8(18) | 5(19) |0(0) | 2(13) |0.82
Wound infection 56 (14) | 19(10) | 14(25) | 7(17) |49 |6(23) |1(5) |5(31)|0.10
Tube dislodgement | 20 (5) 11(6) | 1(2) 2(5) 5(11) | 1(4) 0(0) |00 |o0.21
Vomiting 72 (18) | 33(17) | 11(20) | 6(15) | 9(20) | 5(19) | 2(10) | 6(38) | 0.63
Pain 8(2) 0(0) 1(2) 3(7) 1(2) 2(8) 0(0) | 1(6) |0.65
Total 393 233 78 49 47 40 10 20
No complication 84 (21) | 43(22) | 9(16) | 14(34) | 9(20) | 3(12) | 6(29) | 0(0)

*Statistical method: Chi-Square tests
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Minor complications

B Granulation tissue
M Leakage

H Infection

M Tube dislodgement
H Vomiting

M Pain

= No complication

Figure 3. Complication rates during the 3-month short-term follow-up period after video-assisted
gastrostomy. The figure shows the percentage of patients with each complication; a single patient

may have more than one complication.

4. Discussion

Our study documented the frequencies
of  various  short-term  postoperative
complications of video-assisted gastrostomy
in a large cohort of children. The rates of
infection, leakage, granulation tissue, and
vomiting were high during the short-term
follow-up period of three months. The high
frequency of complications reported is
probably due to the quality of the data
collection on these complications. These
complications have been shown to diminish
significantly over time whereas pain and
disl%dgement of the gastrostomy device does
not °.

Copyright 2017 KEI Journals. All Rights Reserved

The high frequency of complications
may also be due to the children’s underlying
diseases as well as the technique used for the
operative intervention. However, there was
no  correlation  between  underlying
conditions and complication rates and the
method used for the operative intervention
was standardized.

A granuloma at the gastrostomy site
was the most frequent complication in the
group of children with respiratory
insufficiency although not more common
than in children with other diagnoses,
Table 2. This may be due to low oxygen
saturation in the tissue among these children.
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Also, forced respiratory movements of the
abdominal wall may cause the gastrostomy
button to move against the gastrostomy, and
thereby facilitate the development of a
granuloma.

A number of major complications have
been associated with PEG. On the contrary,
only a few major complications, including
gastric perforation, gastrostomy
dislodgment, and conversion to open
procedure have been described in association
with video-assisted gastrostomy. Minor
complications, on the other hand, are equally
encountered in both PEG and video-assisted
gastrostomy %*.

In this study, we selected a short-term
postoperative follow-up period of three
months postoperatively rather than the
conventional 30 days. The reason for this is
the knowledge that the most common
postoperative complication, granuloma, is
often not obvious at 30 days.

Other complications, such as buried
bumper syndrome, were not encountered
during the study period. Buried bumper
syndrome, in which the internal fixation
device migrates alongside the tract of the
stoma outside the stomach, is known to be a
severe complication to PEG placement .

The strength of this study is that all of
the patients underwent a standardized
procedure that was performed by the same
team of surgeons 2. Furthermore, there was
a large number of patients. All of the
included patients were treated and followed
at one institution or at institutions sharing
the same set of electronic medical records.
The residents of the catchment area of the
study receive free health care at the time of
need. Therefore, it was unlikely that any
patient would drop out of treatment or
follow-up due to socioeconomic factors, and
there is no reason to suspect any substantial

Copyright 2017 KEI Journals. All Rights Reserved

lack of information on complications in the
study cohort.

The study limitations include
subjective reporting and observations and
individual interpretation. The patients were
followed prospectively but the data for the
study were retrospectively compiled from
the patients’ records. Complication rates
might have been impacted because different
treating physicians might have had different
interpretations and methods of documenting
their findings. Notations on the charts were
made without any knowledge that the
information would be collected for a
retrospective study and therefore might have
been not focused on the gastrostomy device.
In addition, complications such as
intermittent infections and leakage over an
extended time period might not have been
noted in the charts and therefore would not
have been included in the evaluations.

The results of the study will mainly
serve as a reference for physicians and other
healthcare workers that can be used when
informing children and their guardians on
the frequency of complications and the
various outcomes after video-assisted
gastrostomy placement. The data should also
be useful for estimating the additional in-
hospital and outpatient healthcare burden
following video-assisted gastrostomy. The
results are a benchmark for further clinical
work and a foundation for discussion about
improving outcomes for children undergoing
gastrostomy. The question that arises is how
we can use the information for improving
the children’s outcome by changing details
in the method of operation, modification of
the follow-up, more frequent controls or the
type of dressing and medications used.
Future prospective studies that provide more
accurate results and are less prone to bias are
warranted.
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5. Conclusion

There was no correlation between
underlying conditions and complication rates
after a video-assisted gastrostomy operation.
These findings can provide important
information for parents preoperatively and
for clinical follow-up postoperatively. The
most important question which we are not
able to answer based on the results of this
study is how the complications can be
avoided. Considering all the arguments, we
suggest that video-assisted gastrostomy, and

Copyright 2017 KEI Journals. All Rights Reserved

particularly the U-stitch technique, should be
considered the preferred technique for
gastrostomy placement in pediatric patients.
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