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Abstract

Buried bumper syndrome (BBS) is a rare complication developed after percutaneous endo-
scopic gastrostomy (PEG). We report a case of a 38-year-old male patient who sustained
severe traumatic brain injury that was complicated with early BBS after PEG tube insertion.
On admission, bedside PEG was performed, and 7 days later the patient developed signs of
sepsis with rapid progression to septic shock and acute kidney injury. Abdominal CT scan
revealed no collection or leakage of the contrast, but showed malpositioning of the tube
bumper at the edge of the stomach and not inside of it. Diagnostic endoscopy revealed that
the bumper was hidden in the posterolateral part of the stomach wall forming a tract inside
of it, which confirmed the diagnosis of BBS. The patient underwent laparotomy with a repair
of the stomach wall perforation, and the early postoperative course was uneventful. Acute
BBS is a rare complication of PEG tube insertion which could be manifested with severe com-
plications such as pressure necrosis, peritonitis and septic shock. Early identification is the
mainstay to prevent such complications. Treatment selection is primarily guided by the pre-
senting complications, ranging from simple endoscopic replacement to surgical laparotomy.
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Introduction

Gastrostomy is a frequently used enteral access technique for feeding which could be
achieved and guided with endoscopy, radiological imaging, or surgical techniques (open or
laparoscopic) [1]. Currently, percutaneous endoscopic gastrostomy (PEG) placement is
widely accepted for medium- and long-term enteral feeding of patients with neurologic defi-
cits, dysphagia, oral or esophageal cancer, major trauma, burns, and short-bowel syndrome
[2]. However, early and late complications of PEG tube placement are infrequently reported
in some patients (1.5-1.9%) [3]. Buried bumper syndrome (BBS) is a rare complication
which occurs when the inner bumper migrates through the gastric wall and is lodged be-
tween gastric wall and skin [4]. It is a late complication that usually develops 3-6 months
after placement of a PEG tube, but few reports showed its early occurrence within 5-30 days
of tube placement [5]. It is usually manifested with abdominal pain, tube malfunction and
leakage around the tube [6]. It has been proposed that excessive pressure between the in-
ternal and external bolsters of the gastrostomy tube can cause mucosal ischemia, necrosis
and infection resulting in BBS [7, 8]. BBS could be suspected in patients based on history,
physical examination and failure to insert and rotate the PEG tube before repositioning the
external bumper [9]. The most definitive technique to diagnose BBS is gastrointestinal en-
doscopy, whereas imaging techniques such as ultrasonography and abdominal computerized
tomography (CT) are also useful for diagnosis [6]. The management options for BBS range
from a conservative approach to surgery or endoscopic repair [8]. Moreover, an appropriate
patient selection and management approach are the important determinants for successful
outcomes. We report the case of a patient with severe traumatic brain injury who developed
early BBS after PEG tube insertion, which was successfully managed by open laparotomy.

Case Presentation

A 38-year-old male driver presented to the emergency room with severe traumatic
brain injury after a motor vehicle crash. On admission, the patient had a poor neurologic
status with a GCS of 7. He underwent standard TICU protocol to manage the underlying inju-
ries. He was found to have right parietal subdural hematoma, bilateral tempo parietal contu-
sions, mild brain edema, odontoid base fracture extending along the lateral masses of the
second cervical vertebra and fracture of the left clavicle. Initially, the patient developed par-
oxysmal autonomic instability with dystonia (PAID) syndrome as an early complication of
severe brain injury which was controlled with medications such as benzodiazepine, pro-
pranolol and baclofen.

Percutaneous dilation tracheostomy and PEG were performed at the bedside. Percuta-
neous dilation tracheostomy was successfully performed with the aid of bronchoscopy, and
post-procedure radiography was performed to assure the position. PEG was performed with
a tube level of 4 cm at the abdominal wall and bumper position inside the stomach (fig. 1),
and the patient was kept fasting orally for 24 h. Feeding was started later with no observed
residual volume and feeding intolerance. At the 7th day after PEG tube insertion, the patient
developed signs of sepsis which rapidly progressed to septic shock (temperature 39.5°C,
blood pressure 85/50, heart rate 100 and respiratory rate 26/min), INR increased to 1.6,
while WBC dropped from 7,000 to 4,000 and the patient developed acute kidney injury. The
patient was connected to mechanical ventilation and was started on inotropic support as
well as antibiotic (Tazocin: piperacillin/tazobactam) and fluid resuscitation.
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Gastrografin study through the gastrostomy tube revealed proper tube positioning in
the stomach without any leakage around the tube (fig. 2). The patient underwent an ab-
dominal CT scan with oral and intravenous contrast which showed no collection or leakage
of the contrast, but identified malpositioning of the tube bumper at the edge of the stomach
and not inside of it (fig. 3a, b).

Diagnostic endoscopy to confirm the tube position showed that the bumper was hidden
in the posterolateral part of the stomach wall forming a tract inside of it which confirmed the
diagnosis of BBS (fig. 4).

The patient was transferred to the operation theater for diagnostic laparoscopy as the
tube stoma site showed ischemic marks and pressure necrosis. The laparoscopic procedure
was challenged by the presence of a huge amount of intraperitoneal pus and extensive adhe-
sions around the stomach wall which necessitated conversion to open laparotomy (fig. 5a,
b). Exploratory laparotomy revealed stomach perforation in the lower posterior wall, opera-
tive evacuation of the pus and repair of the stomach wall perforation in two layers was per-
formed followed by insertion of jejunostomy feeding tube (fig. 6a-c). The abdominal wall
was left open as damage control.

Postoperatively, inotropic support was stopped and the patient showed signs of clinical
recovery with improved kidney function and successful feeding started from the jejunosto-
my tube. The patient was taken to the operating room for subsequent washout of the perito-
neum and abdominal wall closing on the third look, which was successful. The patient was
then referred to rehabilitation for long-term care due to severe traumatic brain injury.

Discussion

PEG was initiated in 1980 to insert a feeding tube into the stomach with the help of en-
doscopy [10]. It is considered a better choice for the medium- and long-term enteral feeding
than the surgical techniques, as it is cost-effective, minimally invasive and usually does not
require general anesthesia [1, 11]. Enteral feeding and stomach decompression are the pri-
mary indications for PEG tube insertion. In contrast, patients with hemodynamic instability,
abnormal coagulation and distal enteral obstruction are contraindicated for PEG tube inser-
tion [1]. PEG tube placement should be considered based on the necessity, diagnosis and
prognosis of the patient. The goal is not only to improve the survival and nutritional status of
the patient, but also to improve the quality of life which is not necessarily correlated with
nutritional improvement [12]. Although PEG insertion is safe, this technique is also associat-
ed with minor (wound infection), or major (BBS, necrotizing fasciitis, and colocutaneous
fistula) complications [13].

To the best of our knowledge, this is a unique case report of acute BBS successfully
managed by open laparotomy. BBS is an unusual complication with an estimated incidence
ranging from 0.3 to 2.4% [14-16]. It can be manifested with minor complications such as
feeding intolerance, peristomal leak, pain, swelling at the site of tube insertion, stoma infec-
tion and tube obstruction, whereas major complications including peritonitis, perforation,
gastrointestinal bleeding, abdominal wall abscesses or sepsis can rarely happen [8, 9]. In our
case, the tube stoma site showed ischemic marks and pressure necrosis 1 week after PEG
insertion, and the patient developed signs of sepsis which rapidly progressed to septic shock.
McClave and Jafri [17] suggested that the major contributing factor for BBS is the dispropor-
tionate compression of tissue between the external and internal bolster of the gastrostomy
tube. This mechanism was explained by Schrag et al. [6], who demonstrated how the bumper
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can move from its position inside the stomach to a path between the stomach and the ab-
dominal wall. Therefore, appropriate positioning of the external fixator is crucial to prevent
excessive pressure that causes tissue ischemia, necrosis and infection and subsequent de-
velopment of BBS [8]. The other etiological factors for BBS include inadequate manipulation
with excessive traction of the retention system, expansion of the abdominal wall thickness
due to weight gain, malnutrition and typical features of the internal bumper [18].

Endoscopy is considered the most definitive test, but ultrasound and CT of the abdomen
can also be helpful in the diagnosis [6]. In our case the presentation was 1 week after admis-
sion and major complications occurred with peritonitis and development of septic shock.
This could be explained by the spastic condition associated with PAID syndrome which is a
known manifestation associated with BBS. The case was successfully identified after a suspi-
cious abdominal CT scan finding followed by diagnostic endoscopy. However, the bedside
Gastrografin test was misleading.

The time of presentation of BBS varies in the literature; it is commonly expected to oc-
cur after 3 weeks to 3 months. Bhat et al. [9] reported a case of early BBS which was man-
aged with tube repositioning endoscopically as no other complications were present, and the
authors explained it with severe retching and inadvertent pull during retching. Geer and
Jeanmonod et al. [14] observed a case with BBS 3 weeks after PEG tube insertion which was
treated with endoscopic replacement.

Acute BBS (<4 weeks after tube insertion) often results from vigorous friction of the
cannula secondary to agitation or due to intense tightening of the external bolster [7]. Such
cases are not suitable candidates for conservative and endoscopic treatment and so surgical
intervention is required [8].

In acute BBS, tube obstruction may not be experienced initially, but as the gastric muco-
sa gradually covers the internal bolster, the gastrostomy tube eventually turns non-
functional [14]. Anagnostopoulos et al. [19] reported a case of early BBS with gastrointesti-
nal bleeding. The patient developed abscess, abdominal wall infections and died within 16 h
after the removal of the migrated bumper. In our case, diagnostic laparoscopy revealed a
huge amount of intraperitoneal pus and extensive adhesions around the stomach wall, but
our case was successfully treated with open laparotomy.

A thorough physical examination should provide clues regarding the non-rotation of the
PEG tube within or sliding through the stoma in BBS patients [14]. Therefore, this complica-
tion can be easily overcome by appropriate positioning of the PEG tube, leaving a small dis-
tance between the skin and the external fixator with daily rotation of the gastrostomy tube
by 180-360° [1]. For appropriate PEG care, proper communication between all caregivers
such as relatives, nurses, nursing home staff, home care facilities, nutritional specialist, and
digestive endoscopist is extremely important [8].

The primary treatment of BBS is the replacement of the buried tube if the PEG insertion
site is salvageable [9]. It has been recommended to remove buried bumper even in asymp-
tomatic patients to prevent major complications like subcutaneous tissue infection, ab-
dominal wall perforation and peritonitis [5]. Various treatment options such as a conserva-
tive approach, endoscopic and radiological therapy, surgical incision or simple external trac-
tion of the tube can be selected depending upon the type of the PEG tube and depth of disc
migration [1]. However, conservative and endoscopic approaches are not indicated for the
management of acute BBS. In our case, the laparoscopic procedure was challenging due to
the huge amount of intraperitoneal pus and extensive adhesions around the stomach wall
and so the patient was managed with open laparotomy.
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In conclusion, acute BBS is a rare complication of PEG tube insertion which could be as-
sociated with severe complications such as pressure necrosis, peritonitis and septic shock.
Early identification is the mainstay to prevent such complications. Routine examination of
the tube positioning and manipulation together with early clinical suspicion is important as
well. Urgent endoscopic assessment is warranted in case of doubtful tube malpositioning.
Treatment selection is primarily guided by the presenting complications which range from
simple endoscopic replacement to surgical laparotomy.
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Fig. 1. Endoscopic confirmation of the bumper position (the arrow shows the PEG tube bumper).
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Fig. 2. Gastrografin study showed proper position of the gastrostomy tube in the stomach with no leak

around (the arrow shows the contrast in the stomach wall).

Stomach

Fig. 3. a CT scan abdomen with oral and i.v. contrast showed no collection or leakage but suspicion of
bumper position at the stomach edge with intraperitoneal fluid collection (the white arrow indicates the
stomach and the red arrow shows the bumper). b CT scan of the abdomen with oral and i.v. contrast
showed no leakage but suspicion of bumper position at the stomach edge with intraperitoneal fluid collec-
tion (the white arrow indicates the stomach and the red arrow shows the bumper).
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Fig. 5. a Laparoscopic exploration showed free pus and massive adhesions (the arrow indicates the fibrin-
ous membrane with massive adhesion). b Laparoscopic exploration showed the tube bumper at the inner
abdominal wall which slipped after dissection (the arrow indicates the PEG bumper).
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Fig. 6. a Laparotomy: stomach perforation (black arrow). b Laparotomy: repair of the stomach wall (black
arrow). ¢ Laparotomy: jejunostomy feeding tube (black arrow).
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