
Reverse NOTES: a Hybrid Technique of Laparoscopic
and Endoscopic Retrieval of an Ingested Foreign Body

Cindy Wu, MD, Vivek N. Prachand, MD

ABSTRACT

Surgeons are gaining interest in natural orifice surgery
because of its minimally invasive nature. The new para-
digm shift of using a natural orifice, as opposed to the
abdominal wall, as a conduit for entry into the abdomen
has resulted in novel solutions to solving difficult surgical
problems. Repetitive foreign body ingestion continues to
be one of those challenging dilemmas. Ingested objects
that cannot be retrieved endoscopically must be removed
by laparoscopy or laparotomy. Surgical removal, how-
ever, becomes more difficult with each subsequent oper-
ation. We report a novel technique of foreign body re-
moval that utilizes the concept of natural orifice surgery
by combining both laparoscopic and endoscopic tech-
niques.
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INTRODUCTION

Repetitive foreign body ingestion, although a common
clinical pediatric problem, is relatively rare in the adult
population and occurs primarily in individuals with
psychiatric conditions, such as bipolar disorder, depres-
sion, or posttraumatic stress disorder. Described in-
gested objects include fish bones,1 needles, razor
blades, and pins. In most cases, these objects pass
spontaneously with no clinical sequelae. Alternatively,
these objects can be retrieved by indirect laryngoscopy
or flexible endoscopy. Complications that may arise
with nonsurgical modalities, however, include perfora-
tion, migration to the liver and pancreas,2,3 pancreatitis,
development of gastric varices, splenic artery pseudo-
aneurysm,4 or even appearance that is indistinguishable
from locally advanced pancreatic carcinoma.5 In these
cases, laparoscopy6 or exploratory laparotomy is usu-
ally necessary. A subset of psychiatric patients has a
history of multiple foreign body ingestions and multiple
prior surgical interventions, making successive laparos-
copy and laparotomy more hazardous to the patient.
We report the case of a patient with a history of multiple
ingestions who had undergone multiple endoscopies
and laparotomies for ingested foreign bodies and de-
scribe an innovative technique for removal of foreign
bodies not amenable to endoscopic retrieval.

CASE REPORT

The patient is a 54-year-old male with at least 10 pre-
vious ingestions of razor blades and nails and at least 7
prior laparotomies for removal. At admission 3 months
earlier for ingestion of 2 razor blades, attempted fluo-
roscopic-guided endoscopic retrieval was complicated
by a contained distal esophageal perforation, and only
one of the 2 objects was retrieved. The remaining blade
was removed after an extensive exploratory laparotomy
requiring 4 hours of adhesiolysis and a large gastrotomy
with fluoroscopic guidance for retrieval of the remain-
ing razor blade. The patient spent 15 days in the hos-
pital following his surgery. His past medical history was
also notable for HIV/AIDS, hepatitis C, polysubstance
abuse, posttraumatic stress disorder, and bipolar disor-
der. At the current admission, the patient presented
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with abdominal pain, normal hemodynamics, and no
peritonitis. He was found to have a hemoglobin of 9.2,
white blood cell count of 5.1, prothrombin time of 16.2,
and INR of 1.2. Abdominal films demonstrated no free
air, and 2 razor blades were noted in his stomach
(Figure 1). An extensive discussion was held between
the general surgery, gastroenterology, psychiatry, eth-
ics, and medical legal services. Because of the patient’s
recent esophageal perforation following attempted en-
doscopic retrieval and the low likelihood of spontane-
ous passage of the razor blades, it was decided that the
best course of action was surgical retrieval.

After informed consent was obtained, the patient was
administered general anesthesia. He had numerous other
well-healed incisions from prior laparotomies, which in-
cluded a large midline incision, a left and right subcostal
incision, a left paramedian incision, a right lower quadrant
transverse incision, and a horizontal upper abdominal
incision. Based on the plain radiographs, we chose to
make a small midline (4 cm) incision overlying his stom-
ach through his previous midline scar. This incision was
carried down to the peritoneum, which when sharply

entered was found to have extensive adhesions. A 4-cm
portion of the anterior stomach was mobilized. After a
pursestring suture was placed, a 1.5-cm gastrotomy was
created through which a 12-mm balloon port was placed
(Figures 2, 3, 4). Upper GI endoscopy was then per-
formed, which showed 2 razor blades in the cephalad
portion of the stomach. Using the endoscope as an in-
traluminal light source, insufflator, and camera, a laparo-
scopic grasper was placed through the balloon port to
grab and atraumatically remove the 2 razor blades, located
high in the fundus near the gastroesophageal junction.
The gastrotomy was then closed in 2 layers. The midline
fascia was closed, and the skin was closed with staples.
The patient was extubated in the OR and taken to the
recovery room in stable condition. He had an uncompli-
cated postoperative course and was tolerating a diet by
postoperative day 3. On postoperative day 6, he was dis-
charged in stable condition to a monitored living facility.

DISCUSSION

While endoscopic removal is feasible in most cases of
foreign body ingestion in which spontaneous passage is
not successful or possible, surgical exploration is occa-
sionally necessary. Although laparoscopic exploration
and retrieval may be preferable in such circumstances, in

Figure 1. An abdominal radiograph of the patient showing one
of two ingested razor blades.

Figure 2. An illustrated diagram of the 4 cm midline incision and
the 1.5 cm gastrotomy.

Reverse NOTES: a Hybrid Technique of Laparoscopic and Endoscopic Retrieval of an Ingested Foreign Body, Wu C et al

JSLS (2008)12:395–398396



patients with multiple prior abdominal surgeries, access to
the peritoneal cavity may be difficult to obtain and may
involve extensive adhesiolysis with its attendant risks of
bowel injury and prolonged operative time and may be
compromised by poor visualization and exposure, in-
creasing the potential morbidity to the patient and the
frustration of the surgeon. These difficulties are inherent
during conventional laparotomy in this setting as well. As
such, an innovative approach in these instances may min-
imize these risks to both the patient and surgeon.

The development and application of natural orifice translu-
menal endoscopic surgery (NOTES) has generated substan-
tial interest amongst surgeons, gastroenterologists, and the
medical device industry. The feasibility of NOTES has been
demonstrated in porcine models of the peroral transgastric
endoscopic approach to the peritoneal cavity for the perfor-
mance of cholecystectomy,7 gastrojejunostomy,8 splenecto-
my,9 oophorectomy and salpingectomy,10,11 and tubal li-
gation.12 More recently, NOTES appendectomies and
laparoscopic-assisted NOTES cholecystectomies have
been performed both via the transvaginal and transgas-
tric route in humans. Substantial technical hurdles to be
overcome include optimization of gastric/visceral closure,
prevention of infection, development of endoscopic suturing
and anastomotic devices, multi-tasking platforms, and ade-

quate physician training. This paradigm shift of using a nat-
ural orifice to access the peritoneal cavity as opposed to the
use of abdominal wall incision(s) offers a tremendous op-
portunity for innovation and creative problem solving for
surgeons, endoscopists, engineers, and industry.

We report the first described case of foreign body removal
using an approach we have termed “reverse NOTES”: rather
than creating a gastrotomy endoscopically using a natural
orifice, gastric access was obtained via limited, radiograph-
guided laparotomy; endoscopy provided the necessary visu-
alization and insufflation, and conventional laparoscopic in-
strumentation was utilized for object retrieval. In reviewing
our approach, we propose that an alternative for the posi-
tioning of the laparotomy would have been to use endos-
copy to transilluminate the abdominal wall in a manner
similar to percutaneous endoscopic gastrostomy. Addition-
ally, the use of carbon dioxide, rather than air insufflation,
may have been preferable with regards to bowel and ab-
dominal distention, were conversion to conventional lapa-
rotomy necessary. The endoscopic intragastric visualization
we were able to obtain was superior to that of conventional
“open” gastrotomy, particularly with regards to examination
of the cardia and fundus, and greatly simplified the removal
of the razor blades and avoided exposure to the radiation

Figure 4. The endoscope was retroflexed towards the fundus to
visually localize the two razor blades. A laparoscopic grasper
was inserted through the balloon port, and the two razor blades
were removed atraumatically.

Figure 3. A 12 mm balloon port was placed through the 1.5 cm
gastrotomy. The endoscope was passed to explore for any
esophageal or gastric injury.
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associated with fluoroscopy. Another alternative for endo-
scopic retrieval includes usage of a large overtube for safer
retrieval of sharp objects. Also, placing a PEG tube at the site
of the gastrotomy would provide future access to the stom-
ach should the need arise. An obvious prerequisite to our
approach is the need for endoscopic expertise either on the
part of the surgeon or with the involvement of an additional
endoscopist.

While the flurry of research and development associated
with NOTES is remarkable and necessary, an equally im-
portant byproduct of this intersection of endoscopy, lapa-
roscopy, and open surgery is the opportunity for clinicians
to “re-think” difficult clinical problems and develop inno-
vative solutions using currently available therapies. As
such, we hope that this case report provides an example
of such opportunities to the practicing surgeon.
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