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Case report

The patient described in this report was a 65-year-old
man who had been diagnosed with hepatocellular carcino-
ma (HCC) 9 years prior. The patient had undergone 4
rounds of transarterial chemoembolization and radiother-
apy (radiation dose, 600 cGy). Six years later, the patient
had recurrent HCC and metastasis in the chest wall. He
underwent right trisectionectomy of the liver and chest
wall resection. At that time, the liver mass directly invaded
the diaphragm; hence, en bloc resection of the liver mass
and diaphragm was performed, as well as subsequent dia-
phragm reconstruction using a 2-mm Gore-Tex soft tissue
membrane (W. L. Gore & Associates, Flagstaff, AZ, USA)
under laparotomy. Because the chest wall mass invaded the
right seventh rib and the intercostal muscle, the rib and
surrounding intercostal muscles were resected with a suffi-
cient resection margin. Subsequent chest wall reconstruc-
tion was performed using another 2-mm Gore-Tex mem-
brane. No postoperative complications or HCC recurrence
was observed for 3 years. The patient visited the outpatient
clinic once due to chest wall pain a year ago, but only con-
servative management was performed because no abnor-
mal findings were observed on a physical examination or
computed tomography (CT) (Fig. 1A).

A 65-year-old man underwent right trisectionectomy of the liver and reconstruction of the
chest wall and diaphragm with a 2-mm Gore-Tex membrane due to recurrent hepatocel-
lular carcinoma. After 3 years, the Gore-Tex membrane in the diaphragm migrated to the
abdominal cavity and perforated the colon. We report a rare complication of a Gore-Tex
membrane after diaphragm repair.

Keywords: Polytetrafluoroethylene, Foreign-body migration, Surgical wound infection,
Intestinal perforation, Case report

One year later, the patient again visited the outpatient
clinic complaining of chest wall pain and redness at the
previous chest surgical site that had persisted for 1 month.
On CT, a 10-cm abscess was observed in the chest wall;
hence, debridement and a local flap with right thigh skin
were performed. The Gore-Tex membrane attached to the
chest wall was clean, and no fistula connecting to the tho-
racic or abdominal cavity was found (Fig. 1B).

The patient returned to the hospital due to wound dehis-
cence after 6 months. No definite abscess was observed in
the chest wall on CT scans; however, the Gore-Tex mem-
brane that had been attached to the diaphragm had mi-
grated into the abdominal cavity (Fig. 1C). Therefore, the
treatment plan was to remove the migrated Gore-Tex
membrane and the other membrane that had been placed
on the chest wall. The chest wall was relatively clean with
no visible infection or abscess, and the attached Gore-Tex
membrane was easily removed. After performing laparoto-
my, we observed that the other Gore-Tex membrane inside
the abdominal cavity was curled and that the end of the
membrane was very sharp and hard, with this tip causing
perforation of the ascending colon (Fig. 2). Because severe
infection and adhesions were observed around the perfora-
tion site, right hemicolectomy, partial duodenectomy of the
second portion, and gastrojejunostomy were performed.
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Fig. 1. Serial coronal views of abdominal computed tomographic scans when the patient was treated conservatively at an outpatient
clinic 2 years after trisectionectomy (A), when he was treated with debridement and a skin flap 3 years after trisectionectomy (B), and
before Gore-Tex removal surgery (C). The solid yellow arrow shows the repaired chest wall with the Gore-Tex membrane and the empty
white arrows point to the repaired diaphragm with Gore-Tex membrane.

Fig. 2. Rolled Gore-Tex membrane (white arrow) and perforated
ascending colon specimen (yellow arrow).

Due to the presence of severely fibrotic tissues between the
thoracic cavity and the abdominal cavity, we determined
that abdominal organ herniation would not occur. There-
fore, no additional diaphragmatic repair was performed.
The patient has been followed up through outpatient care
for 6 months after surgery without any further complica-
tions (Fig. 3). The patient provided written informed con-
sent for the publication of his clinical details and images.

Discussion

Although a small resection site in the diaphragm can be
directly closed, a larger defect necessitates repair using a
prosthesis. The Gore-Tex membrane is one of the most
commonly used prostheses for diaphragm reconstruction.
It is strong, flexible, and relatively inexpensive, and can
easily be fitted to match the size of the resected area. How-
ever, the Gore-Tex membrane lacks elasticity; it could
shrink and lead to unexpected hyaline necrosis with calci-
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Fig. 3. Computed tomography scan 1 year after surgery.

fication [1,2]. Additionally, it has the drawback of being
susceptible to infection.

Gore-Tex is also frequently used as an artificial vascular
graft in vascular diseases, and Gore-Tex grafts used in vas-
cular surgery have been reported to cause perforation in
the adjacent organs [2,3]. However, to the best of our
knowledge, there has been no reported case of perforation
of an abdominal organ by migration of the Gore-Tex mem-
brane used for diaphragm repair. In the case described in
this report, chest wall and diaphragm reconstruction were
performed using a Gore-Tex membrane after chest wall
and diaphragm resection, and no specific abnormal find-
ings were observed for 3 years. The patient visited our hos-
pital due to a chest wall abscess 1 year ago—before the events
described herein—and underwent surgical drainage and
skin transposition. However, at that time, no fistula of the
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chest wound from the thoracic cavity was observed on CT
scans or in the operating room. Moreover, the wound was
clean, and no signs of infection were found. The results of
wound and blood cultures for bacteria were negative. It is
not clear why the Gore-Tex membrane moved into the ab-
dominal cavity, but we hypothesize that the infection had
not been completely controlled and that the infection and
inflammation spread to the diaphragm, leading to weak-
ness of the diaphragm tissue, detachment of the Gore-Tex
membrane from the diaphragm, and migration into the
abdominal cavity.

Despite colon perforation, the patient did not present any
symptoms or signs of systemic infection, such as panperi-
tonitis. The reason for this may have been that the chest
wall infection had spread to the diaphragm membrane,
causing inflammation and adhesion in the adjacent tissues,
which in turn resulted in the isolation of the colon perfora-
tion site. Upon observation, we found severe fibrosis and
adhesion only around the diaphragm and the perforation
site, with the other areas remaining relatively clean.

Occasional reports have described infections of Gore-Tex
membranes used for diaphragm or pericardium repairs; in
most cases, the membrane needed to be removed for infec-
tion control [4,5]. Although definitive guidelines for the
treatment of Gore-Tex infections do not exist, Kao et al. [6]
suggested an algorithm for the management of prosthesis
infections. Primarily, patients with clinical findings sug-
gesting enterocutaneous/prosthesis fistula and active
smokers should undergo prosthesis removal. Depending
on their material, some prostheses can be maintained even
if there is an infection, but it is recommended to remove
Gore-Tex prostheses [6].

Membrane removal causes tissue defects, but another re-
pair using an artificial material will greatly increase the
risk of infection. In the present case, severe fibrosis oc-
curred at the original membrane location, and repair using
a prosthesis was not performed again. Potential complica-
tions such as abdominal organ herniation have not been
observed as of 6 months after surgery.

In general, the Gore-Tex membrane is the most com-
monly applied material for diaphragm repair. Nevertheless,
bovine pericardium, acellular porcine dermal collagen, or
acellular human cadaveric dermis can also be used [7].
Among these materials, acellular dermal matrix reportedly
acts as a tissue-conductive scaffold and is thus more physi-
ologic and superior in terms of infection resistance [8].

In conclusion, a Gore-Tex membrane used for diaphragm
repair could migrate into the abdominal cavity and cause

perforation of an abdominal organ. Therefore, even if a pa-
tient has no symptoms, it may be necessary to check the
location of the Gore-Tex membrane through periodic ex-
aminations; in particular, when signs of infection are ob-
served, the possibility of Gore-Tex membrane migration
should be considered.
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