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Abstract

We retrospectively studied all gastrostomy buttons inserted in the Royal Children’s
Hospital, Brisbane between 1988 and 1995. One hundred and thirty-two patients (M = 60, F=72)
and 388 buttons were analysed. Intellectual handicap and cystic fibrosis comprised the majority of
patients. Thirty-three patients had gastrostomy buttons inserted primarily, whereas, 99 patients
received gastrostomy buttons inserted into matured gastrostomy stoma. The average longevity
of all determined buttons (n = 280) was 360.43 days (SD = 310.24). The first buttons inserted
primarily (n = 25) had longer longevity than the first buttons inserted into matured gastrostomy
stoma (n = 82) with statistical significance. The average longevity of subsequent buttons was
significantly less than the first buttons. Valve incompetence and leakage of gastric content around
the shaft were the most common causes of button removal. We concluded that the gastrostomy
button is the method of choice for long term enteral feeding in children.
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The gastrostomy button, a skin-level non-
refluxing feeding device, was introduced by Gau-
derer in 1984(1), Although the gastrostomy button
was developed to avoid several problems com-
monly encountered with the conventional gastros-
tomy tube, i.e., internal or external migration, in-

advertent removal, pivoting action leading (o lca-
kage, tissue reaction, discomfort and psychological
problems, the experience with this appliance is
limited and the spectrum of use has not becen
clearly defined and its utility and safety has not
been clearly assessed.
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Table 1. The indications of button insertion.

Intellectual Cystic BPD Chromosome Miscel. Total

Handicap Fibrosis Abnormality

(n=69) (n=29) (n=7) (n=35) (n=22) (n=132)

Number of buttons* 162 55 10 17 36 280
Average longevity of buttons (days) 328.03 512.85 504.10 236.88 294,23 360.43
Statistic significance** a a ab,c b,c
(p < 0.05)

* The buttons that were taken out and the longevity was known.

** 2 = p < 0.05 vs. intellectual handicap, b = p < 0.05 vs cystic fibrosis,

¢=p<0.05vs BPD.

Purpose of the study

In order to evaluate the clinical applica-
tion of the gastrostomy button, we retrospectively
studied all buttons for the indications, types of pri-
mary operations, longevity of the first and subse-
quent buttons, factors that determined the longevity
of the buttons, types of buttons and the causes of
the button removal.

MATERIAL AND METHOD

We retrospectively studied all buttons of
patients who received button insertion in the Royal
Children’s Hospital between December 1988 and
December 1995. One hundred and thirty-two
patients (M = 60, F=72) and 388 buttons were
analysed. The follow-up data were collected from
medical records and questionnaires on the tele-
phone. Because an adequate follow-up time was
required, we collected the data up to 1st November
1997. The average follow-up time was 3.07 years
and the maximum was 8.43 years. Although 23
patients had a follow-up time less than one year,
the longevity of the gastrostomy buttons of these
patients was calculated using only the gastrostomy

buttons was evaluated by the Kaplan-Meier esti-
mation method.

RESULTS

One hundred and thirty-two patients
received 388 gastrostomy buttons. The primary cli-
nical conditions were 69 intellectual handicap, 29
cystic fibrosis, 7 bronchopulmonary dysplasia, 5
chromosome abnormalities and 22 other miscella-
neous cases which included 4 severe gastrooeso-
phageal reflux, 3 oesophageal atresia with stricture
and oesophageal dysmotility, 3 metabolic disorders,
2 Mobius syndrome, 2 giant tumours at the neck
and chest wall and one each for caustic oesophageal
and stomach injury, Foetal Akinesia syndrome,
attention deficit disorder, laryngotrachcomalasia,
neuronal intestinal dysplasia, Opitz Frias syndrome,
surfactant deficiency syndrome and 1 unrecognised
syndrome (Table 1). The functional performance

Table 2. The distribution of the gastrostomy but-

buttons that were taken out and the definite longe- tons.

ity ki . Wi i .

vity known. With r;garq to the longevity of all First button Subsequent

gastrostomy buttons in this §tudy, we excluc!ed 108 Gastrostomy __ Primary button

buttons that were either still in place during the button into  gastrostomy

last follow-up or the patients had died while they matured stoma  button

had the last buttons. These und.etcrmmed longevity Number of patient 99 13 107

buttons had an average longevity of 433.51 days.  Number of button 99 13 256

The longevity of the gastrostomy buttons  Determined button* 82 25 173

was measured and the analysis of the difference  Still in place 9 8 63

between - Died with button 5 0 8
een each comparable group was carried out by Loss follow-up 3 0 12

Student’s ¢ test. The statistical significance was p
value < 0.05. The probability of survival of the

* The buttons that were taken out and the longevity was known.
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curves of all buttons comparison between the indi-
cations of button insertion are revealed in graph 1.
The distribution of all gastrostomy buttons
is revealed in Table 2.
Thirty-three patients received gastrostomy
buttons without matured gastrostomy stoma as pri-

0.80

Survival Probability

0.00
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mary .gastrostomy buttons (19 with open fundopli-
cation, 3 with laparoscopic fundoplication and 11
without fundoplication). (Table 3).

Ninety-nine patients had gastrostomy but-
tons inserted into matured gastrostomy stoma. The
average interval between the gastrostomy tube and

Intellectual handicap (n = 162) ———
Cystic fibrosis (n = 55)
Others (n = 63)

Time (days)

Graph 1. Functional performance curves of all buttons (n = 228) (comparison between the indications of button

insertion).

Table 3. Primary gastrostomy button.

Fundoplication+ Laparoscopic Primary Total
button fundoplication+ gastrostomy
button button

(n=19) (n=3) (n=10) (n=33)
Average age (years) 5.89 3.23 5.44 5.5
No. 1st button* 14 2 9 25
Average longevity 712.86 194.00 451.67 577.32%*
(days ,- SD) (+,- 537.42) (+,- 12.73) (+,- 292.00) (+,- 462.33)
No. subsequent button* 14 1 9 26
Average longevity 289.29 400.00 253.44 272.19%*x*
(days .- SD) (+,- 151.14) (+,- 179.10) (+,- 153.39)

* The buttons that were taken out and the longevity was known.

** p < 0.05 vs the 1st button inserted into matured gastrostomy stoma in Table 4
*** p < 0.05 vs the 1st button of total primary gastrostomy button group
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gastrostomy button was 198.24 days (SD = 309.80 Ninety patients had gastrooesophageal
days). In this group, 56, 28, 12 and 3 cases received  reflux and 8 of them received fundoplication with-
gastrostomy buttons following percutaneous endo-  out either gastrostomy or gastrostomy buttons being
scopic gastrostomy, open fundoplication with gas-  inserted. Among the remaining 82 gastrooesopha-
trostomy, open gastrostomy and laparoscopic fundo-  geal reflux patients, 53 fundoplication were per-
plication with gastrostomy respectively. (Table 4).  formed later (22 together with primary gastrostomy

Table 4. The buttons inserted into matured gastrostomy stoma.

Fundoplication+ Laparoscopic Open PEG Total
gastrostomy fundoplication+ gastrostomy
gastrostomy
(n=28) (n=3) (n=12) (n= 56) (n=99)
Average age (years) 4.71 1.66 553 6.43 5.7
No. Ist button* 26 2 9 45 82
Average longevity 372.23 544.50 628.06 374.98 406.02%*
(days ,- SD) (+,- 296.53) (+,-289.21) (+.- 588.56) (+.- 282.53) {(+.- 335.56)
No. subsequent button* 60 1 18 68 147
Average longevity 33232 340.00 452.92 255.19 311.46%**
(days ,- SD) (+,- 281.07) (+.- 311.95) (+,-213.68) (+.-261.41)
* The buttons that were taken out and the longevity was known.
** p < 0.05 vs the 1st button of the primary gastrostomy button group in Table 3.-
*** p <0.05 vs the Ist button of total post gastrostomy button group
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Graph 2. Functional performance curve of all buttons (n = 280).
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button insertion, 31 concomitant with formal tube
gastrostomy). Among the remaining 29 patients who
had gastrooesophageal reflux but did not receive
any fundoplication, 6 patients (2 post PEG, 2 post
open gastrostomy and 2 post open button insertion)
developed severe gastrooesophageal reflux after
gastrostomy buttons were inserted and needed 3
laparoscopic fundoplication, 1 open fundoplication
and 2 jejunostomy buttons to correct this problem.

The average longevity of all determined
buttons (n = 280) was 360.43 days (SD= 310.24)
(Graph 2). The average longevity of the first but-
tons (n = 107) was 446.04 days (SD = 373.82). The
first buttons inserted without matured gastrostomy
stoma (n = 25) had longer longevity than the first
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(n =-107) of either the primary gastrostomy button
group or the button inserted into the matured stoma
group (p value = 0.0079 and 0.0172 respectively)
(Graph 4).

The six months, one year and two year func-
tional performance rates of the first buttons of either
primary gastrostomy buttons or the buttons inserted
into matured stoma and the subsequent  buttons are
revealed in Table 5.

Table 5. Six month, one year and two-year func-
tional performance rates of gastrostomy

buttons.

buttons inserted into matured gastrostomy stoma 6month  1year  2-year
(n = 82) with statistic significance (577.32 days vs (%) (%) (%)
406.02 days : p value = 0.0443) (Graph 3). The first button of 9200 5200 2400
‘ The average longevity +,- standard devia- primary gastrostomy button
tion of the subsequent buttons (n = 173) which were  The first button inserted into 73.17 41.46 19.51
inserted into the matured stoma was 305.56 +,-  matured gastrostomy stoma
248.24 days. The average longevity of subsequent illllb ;i?:;m button 2(7)'2 ;g‘fg 1??2
gastrostomy buttons was less than the first buttons - _ :
100 -
Primary gastrostomy button (n=23) __;
ors I Gastrostomy button
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Graph 3. Functional performance curves of the first buttons (n = 127) (comparison between two methods of

insertion).
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Two hundred and fifty-six Bard buttons
(Bard Interventional Products, Tewksbury, MA)
(Fig. 1), 49 Mic-Key buttons (Medical Innovations
Corporation, Draper, Utah) (Fig. 2) and 7 Abbott
buttons were used but the longevity was recorded
only in 187 Bard buttons, 34 Mic-Key buttons and

Survival Probability

0.2¢
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7 Abbott buttons. The average longevity of Bard,
Mic-key and Abbott buttons was 378.82 days,
259.62 days and 451.43 days respectively (Bard vs
Mic-Key, p = 0.0326; Bard vs Abbott, p = 0.5360
and Mic-Key vs Abbott, p = 0.0731) (Graph 5).
Every primary gastrostomy button was a Bard button.

First button (n = 107)
Subsequent button (n =173) -+~

Time (days)

Graph 4. Functional performance curves of buttons (n = 280) (comparison between the first button and sub-

sequent button).

Feeding Port Cover

Feeding Port

Anti-reflux Valve

Fig. 1.

Mushroom Tip

Bard button.
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Two hundred and eighty gastrostomy but-
tons were taken out. Sixteen gastrostomy buttons
were removed because they were no longer need.
Among 266 removed gastrostomy buttons, the
causes of removal were recorded in 201 gastros-

Balloon Inflation Port

Feeding Port

tomy buttons. The causes of button removal are
recorded in 135 Bard buttons and 25 Mic-key
buttons respectively. The causes of button removal
are revealed in Table 6.

Feeding Port Cover

Silicone Retention
Balloon

Fig. 2. Mic-Key button.

Survival Probability

0.2¢

9.00

Abbott (n = 7)
Bard (n = 187) R P
Mic-key (n=34) ----

Time (days)

Graph 5. Functional performance curves of all buttons (n = 228) (comparison between three types of gastros-

tomy button).
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Table 6. The causes of button removal,
Causes of button removal Bard Mic-Key All
(n=135) (n =25) (n=201

1. Valve incompetence 37.78% (51) 4.00% (1) 32.849%, (66)
2. Leak around button 19.26% (26) 12.00% (3) 19.40% (39)
3. Device damage 17.04% (23) 8.00% (2) 13.93% (28)
4. Too short 9.63% (13) 0.00% (0) 6.97% (14)
5. Balloon rupture 0.00% (0) 44.00% (11) S47% (1)
6. Severe granulation 2.96% (4) 12.00% (3) 4.98% (10)
7. Infection 3.70% (5) 4.00% (1) 2.99% (6)
8. Miscellaneous 9.63% (13) 16.00% (4) 13.43% (27

Accidental pulled out 3 2 10

Severe GOR 2 1 4

Internal migration | f 3

Too long 1 0 3

Blockage 2 0 2

Storna pain 1 0 i

Hematemesis 1 0 1

Gastric separation | 0 1

External migration 1 0 i

Poor stoma location 0 0 l

One patient received colonic interposition
due to caustic stricture of the oesophagus and sto-
mach and one case had gastric transection before.
Three cases needed jejunostomy button post gas-
trostomy button inserted and 2 patients required
temporary jejunostomy for gastrooesophageal reflux.
Two patients preferred change button to permanent
gastrostomy until the rest of their lives.

Twelve patients died from respiratory fai-
lure due to aspiration pneumonia and chronic lung
diseases underlying cystic fibrosis and 3 cases died
from the end stage of neurodegenerative disorder
and 1 patient expired from intractable cardiac fai-
lure with underlying congenital heart anomaly. No
patient died directly from the complications of the
operative procedure.

DISCUSSION

The gastrostomy button 1s a non-refluxing
device which has many advantages over the gas-
trostomy. It offers a less obtrusive procedure, aesthe-
tical superiority to permanent tube devices and
quality of life improvement. It decreases the inci-
dence of dislodgment and avoids problems related
to gastrostomy tubes such as stoma irritation,
leakage, discomfort, granulation tissue and internal
migration as well as eliminating the need of fre-
quent tube changes and hospital visits(1-6). Inter-

nal and external migrations of gastrostomy buttons
have been described but these incidences are
rare(7.8).

The gastrostomy button traditionally is
inserted after the tract of gastrostomy matures and
the gastrocutaneous fistula tract supported by adhe-
sion between the stomach and the abdominal wall
is required(2-4.9-12). There is a tendency 10 in-
crease the use of gastrostomy button as a primary
procedure without matured gastrostomy stoma. The
primary gastrostomy button has many advantages
over the gastrostomy button inserted into matured
stoma. It eliminates the gastrostomy procedure and
several complications commonly seen with gastros-
tomy tubes, i.e., inadvertent removal, internal and
external migrations, pivoting action leading to lea-
kage, discomfort, etc. The patients do not require
many hospital visits to dilate and calibrate the dia-
meter of the gastrocutaneous tract and take the
unnecessary risk of gastric separation and perito-
nitis associated with interval gastrostomy inser-
tion(13.14) In our series, 33 patients had gas-
trostomy buttons inserted as the primary procedure.
The first buttons inserted primarily as primary gas-
trostomy buttons (n = 25) had longer longevity than
the first buttons inserted into matured gastrostomy
stoma (n = 82) with statistical significance (577.32
days vs 406.02 days: p value = 0.0443).
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The methods of insertion of primary gas-
trostomy button have been modified by many tech-
niques due to the difficulty to insert the flange of
the gastrostomy button without damaging the sto-
mach. Some modifications were adapted either
from the “pulled technique”(13.14) or “pushed
technique”(15-17) of Percutaneous Endoscopic
Gastrostomy. Laparoscopy aided gastrostomy button
insertion has also been proposed(18.19),

The majority (52.3%) of patients who had
gastrostomy buttons inserted comprised intellec-
tual handicap (n=69). The study revealed that
patients who had major respiratory problems such
as cystic fibrosis (n =29) and bronchopulmonary
dysplasia (n = 7) had a better survival rate of gastros-
tomy buttons than intellectually handicapped patients
(328.03 days vs 512.85 and 504.10 days respec-
tively). This implies that the prolonged increase of
abdominal pressure does not decrease the longevity
of the buttons although button malfunction from
severe coughing due to excessive intraabdominal
pressure has been reported(20).

In 1988, Gauderer reported that the
average longevity of the button was 8.9 months(3)
but in a later study(4), he suggested that the
average longevity was approximately 1 year. In our
series, the average longevity of all buttons was
360.43 days which is not so different from Gau-
derer’s series.

The open gastrostomy, PEG as well as the
gastrostomy button are well recognised as these
procedures increase clinical and radiological gas-
trooesophageal reflux(21-24). In our series, 6 from
29 patients who had gastrooesophageal reflux but
did not receive fundoplication, developed severe
gastrooesophageal reflux after gastrostomy buttons
were inserted. This indicates that the clinical eva-
luation of gastrooesophageal reflux before the
procedure is necessary. The clinical judgement
deciding whether the concomitant fundoplication
should be performed or not, is still being debated.
Isch JA. suggested that the concomitant fundopli-
cation should be omitted if clinical reflux has not
been demonstrated even if radiological gastrooeso-
phageal reflux is still presented(Z1).

The average longevity of subsequent gas-
trostomy buttons was less than the first buttons with
statistical significance. The reasons for this might be
awareness of the parents. With the first button, the
care-taker did not realise the problems which hap-
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pen to the button requiring button changing and
had a tendency to postpone medical help.

Bard buttons (n = 256) which are the most
frequently used buttons in this series had a stati-
cally significant longer survival than Mic-Key
buttons (n=49), (378.82 days vs 259.62 days) res-
pectively. These two types of gastrostomy button
have their own advantages as well as disadvan-
tages. Although the Bard button has a longer sur-
vival period, it has the disadvantage of pain during
insertion and removal due to the mushroom dome
of the button not allowing it to collapse sufficiently
to go to the stoma without pain and it has the high
incidence of valve incompetence due to material
fatigue, shaft deformability and encrustation of the
tubing(2.3.25). Although the Mic-Key button has
an advantage of easy insertion, the major limitation
is balloon rupture or balloon leakage which is the
main cause of button removal (44%). Haas-Bec-
kert(25) observed the leakage of Mic-Key and found
that the leakage site was from the valve for balloon
inflation instead of the balloon itself.

Two reports have described three fatal
complications of blind replacements related to
excessively long gastrocutaneous tracks that caused
2 deaths due to intraabdominal leakage after gastric
separation from the anterior abdominal wall and 1
death due to air embolism after the button was in-
serted through the liver(26,27), Some authors have
recommended verifying the placement of cvery
button device endoscopically or fluoroscopically
(2,6.26-28). With regard to gastric separation. in our
series which did not routinely perform endoscopic
removal of the buttons except the type of button
which dictated endoscopic removal or the patients
needed gastroduodenoscopy examination for ano-
ther reason, there was only one gastric separation
from anterior abdominal walls after the gastrostomy
button was inserted following PEG performed 56
days before and conservative management easily
solved this problem. In the largest reported scries.
Gauderer reported 3 gastric separations from ante-
rior abdominal walls in 545 button insertions(4).
There were no other major complications related to
replacement of the button although the majority of
the patients have not been proved endoscopically or
fluoroscopically. We recommend that routine endo-
scopic or fluoroscopic checking after changing the
button is an unnecessary and complicated office
procedure(3,29).

(Received for publication on September 14. 1998)
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