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Abstract

Importance: An abnormal clinical presentation of foreign body ingestion and its therapeutic approach. Review of the
literature to determine rate of perforation along the gastrointestinal tract by foreign body ingestion and to identify
appropriate diagnosis and treatment of ingested foreign bodies in the duodenum.

Observations: A case report of a 57-year-old female presenting with abdominal pain, chest pain, and headaches for two
days. With computed tomography imaging, findings of an intraluminal mass in the duodenum and retroperitoneal air were
identified, leading to suspicion of a perforated duodenal malignancy. On endoscopic ultrasound, a toothpick was identified
protruding through the wall of the third portion of the duodenum, which was removed by upper endoscopic forceps. A
review of the literature yielded 236 cases of foreign body perforation of the gastrointestinal tract between the years 2000
to 2015 in adults 18 years and older. Perforation rate of the small bowel was highest at 39.8% followed by the
duodenum 22%, colon 20.3%, sigmoid 5.5%, and unidentified site 1.7%. Literature analysis for therapeutic options
for gastrointestinal injury by foreign body ingestion included endoscopy, laparotomy, or laparoscopy. A diagnostic
therapeutic algorithm for duodenal foreign body ingestion was created.

Conclusions: Ingested foreign bodies can present with a variety of clinical symptoms. Thus, they should be considered as
part of a differential diagnosis for cases with gastrointestinal symptoms without clear etiology. Even with imaging studies,
foreign body ingestion can be difficult to diagnose initially. Sharp objects, especially toothpicks, have an increased rate of
perforation of the gastrointestinal tract and have a high associated morbidity and mortality. As such, prompt diagnosis and
management are necessary to improve outcomes.
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1 Introduction

A duodenal mass discovered upon imaging in a symptomatic patient with abdominal pain exhibits a wide differential
diagnosis '"!. This includes duodenal malignancy, peptic ulcer disease, secondary malignancy, polyp, foreign body

[1-3]

ingestion, hematoma, abscess, gallstone ileus, and annular pancreas . With the additional finding of pneumo-

peritoneum, the differential is reduced to duodenal malignancy, peptic ulcer disease, foreign body ingestion, abscess, and
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gallstone ileus **. This report illustrates the workup of such a patient and reviews the diagnostic algorithm for future
cases.

2 Case report

A 57-year-old obese female presented with acute epigastric pain, chest pain, and headaches for two days. Prior to onset of
symptoms, she was clinically well without history of similar symptoms. In the emergency department, the patient’s vital
signs were within normal limits except for a low grade temperature of 100.2 °F and a heart rate of 105. She denied any
nausea, vomiting, or recent bowel changes. Physical examination demonstrated a distended, protuberant abdomen with
epigastric tenderness and no peritoneal signs. Laboratory analysis was significant for a white blood cell (WBC) count of
11.2 x 10°/ul.

Workup included a computed tomography (CT) scan of the abdomen and pelvis with oral and intravenous (IV) contrast,
which showed evidence of an intraluminal mass 2.2 cm % 1.4 cm in the junction of the second and third portion of the
duodenum beyond the ampulla. Additionally, there was a tiny focus of extra-luminal air in the retroperitoneum, indicating
a contained perforation with surrounding inflammatory changes (see Figure 1). The etiology of the mass at this time was
difficult to determine. The diagnoses considered included duodenal malignancy, peptic ulcer disease, foreign body
ingestion, abscess, and gallstone ileus.

Figure 1. Coronal view of CT scan of the abdomen and pelvis with oral and IV contrast. The red arrows point to the junction of the
second and third portion of the duodenum containing the intraluminal mass. Note the surrounding inflammatory changes

Figure 2. A. Wooden toothpick found penetrating the third portion of the duodenum; B. Endoscopic retrieval of the duodenal
perforating wooden toothpick, measuring 6.4 cm
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Decisions to manage her medically were made. She was admitted to the hospital, started on empiric IV antibiotics, and
placed on bowel rest. Tumor markers, blood cultures, and a hepatic functional panel were ordered. Duodenal malignancy
was suspected and general surgery was consulted. After seven days with clinical improvement, she underwent an
endoscopic ultrasound (EUS) for tissue diagnosis of suspected malignancy. EUS findings showed a foreign body in the
third portion of the duodenum. An upper endoscopy was subsequently performed, illustrating a wooden toothpick
protruding through the third portion of the duodenal wall with purulence at its base (see Figure 2). The toothpick was
removed with regular forceps. Consequently, a small fistula was found in the duodenum, onto which one hemostatic clip
was successfully placed. After this procedure, the patient recovered without complications. When asked, the patient
recalled using a toothpick to hold her tacos together a month prior to presentation. She was discharged home the following
day on a regular diet.

3 Methods

A Medline search identified 36 publications containing case reports, providing 236 cases of ingested foreign bodies
leading to gastrointestinal (GI) perforation. The search terms used included “foreign bodies” AND “ingestion” AND
“intestinal perforation”. The search results were limited by “English” and “Humans” and for articles published between
2000 and 2015 on patients who were 18 years old or older. Further review of the literature identified 14 articles that
outlined intervention and treatment modalities. Parameters of interest were location of perforation, diagnostic work up,
and management options. From reviewing these articles, tables and flowcharts were created.

4 Results

Analysis of the 36 Medline articles yielded percent perforation based on anatomical location (see Table 1) !, Foreign
body perforation most commonly occurred in the small bowel at a rate of 39.8%, followed by the duodenum 22%, the
colon 20.3%, sigmoid colon 5.5%, and un-identified site of peroration occurred at a rate of 1.7%.

Further analysis of 14 articles allowed compilation of a table describing common therapeutic options of GI injuries by
foreign bodies according to location (see Table 2) ¥, For foregut obstruction, the recommendation is rigid or flexible
endoscopy, endoscopy VS. laparoscopy/laparotomy with gastrotomy for the stomach, endoscopy Vs. laparoscopy/
laparotomy for the duodenum. Small bowel foreign body obstruction is managed by balloon enteroscopy Vs. laparoscopy/
laparotomy. Lastly, for large bowel obstruction, laparoscopy/laparotomy is recommended.

5 Discussion

Foreign body ingestion is not an uncommon medical phenomenon, but resulting GI injury from ingestion is rare. About
80%-90% of unintentionally ingested foreign bodies pass spontaneously through the GI tract without associated injury.
Around 10%-20% of ingestions require endoscopy and only 1% required surgery >\, The rate of perforation by ingested
foreign bodies is reported to be less than 1% !"*l. Sharp foreign body ingestions carry perforation rates up to 15%-35% 1*7),
This case report illustrated the difficulty in diagnosis of a foreign body as the source of abdominal pain by history, exam,
and CT imaging.

Toothpick ingestion accounts for approximately 9% of ingested foreign bodies. Perforation of the small bowel by
toothpick is rare with an incidence of 0.2 per 100,000 persons annually. It carries a high associated morbidity of 25% and
mortality of 7%-18%. Thus, prompting immediate intervention to prevent further injury %% *". However, toothpick
ingestion can be difficult to diagnose. Some studies report only 12% of patients provide a history of ingestion %,
Additionally, a correct preoperative diagnosis was made in only 23% of patients who ultimately required surgical

exploration %, Definitive diagnosis of toothpick ingestion was made by laparotomy 53%, endoscopy 19%, imaging
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studies 14%, and autopsy 12% of cases *°.. In this case report, the patient had no recollection of toothpick ingestion upon
admission and her initial diagnosis was concerning for a duodenal malignancy.

GI tract foreign body perforation occurs at particular locations due to acute angles, reduced caliber of bowel lumen, and
transitions from a mobile (ileum and sigmoid) to a relatively fixed portion of bowel (cecum and rectum) "\, Susceptible
locations include the pylorus, duodenal C-loop, ileocecal valve, hepatic flexure, splenic flexure, ileocecal valve, sigmoid
colon, and rectum. Based on Table 1, duodenal perforation rate was high at 22.0%, although less common than jejunal and
ileal perforations rates of 39.8%. Once perforation occurs, the patient is at risk for intraabdominal sepsis, likely the most
common morbidity resulting in mortality °°!. The critical imaging finding of perforation is pneumoperitoneum. Additional
morbidities include abscess formation, obstruction, and migration to other organs with resulting injury. Cases of migration
to the aorta, pericardium, coronary artery, lung, liver, portal vein, hepatoduodenal ligament, inferior vena cava, perito-
neum, bladder, retroperitoneum, pancreas, kidney, ureter, perianal space, and hip have all been documented i,

Table 1. Percent perforation by all ingested foreign bodies based on anatomical location (n = 236)

Site of Perforation Number of Patients Percent Perforation
Duodenum 52 22.0%

Small Bowel 94 39.8%
Cecum/Asc./Trans./Desc. Colon 48 20.3%

Sigmoid 13 5.5%

Rectum 25 10.6%

Unknown 4 1.7%

In analyzing percent perforation based on location, several limitations were identified. First, there exists a selection bias in
this patient population. Cases reported likely represent a population of unusual presentations and severe morbidity.
Second, most patients have no recollection of foreign body ingestion, thus the true rate of perforation remains unknown as
many unreported cases may be asymptomatic. Finally, the variable reporting of precise location of perforation, led to
ambiguity distinguishing between duodenal vs. jejunual vs. ileal perforations.

Several methods of foreign body removal have been described without consensus on the gold standard for treatment.
According to Table 2, intervention for duodenal obstruction or perforation included endoscopy Vs. laparoscopy Vs.
laparotomy. Duodenal perforation management frequently resulted in surgical intervention via exploratory laparotomy.
Symptoms suggesting foreign body obstruction or perforation included abdominal pain, GI bleed, fever, leukocytosis, and
hypotension. However, this case and others in literature reported successful removal of the foreign body by endoscopy
without surgical intervention. Single-balloon enteroscopy and upper endoscopy have been described as successful
techniques of toothpick removal °>*]. Endoscopy appeared to be the most effective technique to identify and to remove
foreign bodies from the GI tract of a stable patient without perforation into the peritoneum. Nevertheless, when endoscopic
techniques fail, surgical intervention is indicated for treatment.

Table 2. Therapeutic options based on localization of foreign body

Treatment Options Based on Location of Foreign Body Obstruction

Esophagus Rigid or flexible endoscopy

Stomach Endoscopy vs. laparoscopy VS. laparotomy with gastrotomy
Duodenum Endoscopy Vs. laparoscopy Vs. laparotomy

Small bowel Balloon enteroscopy Vs. laparoscopy Vs. laparotomy

Large Bowel Laparoscopy Vs. laparotomy

An algorithm for diagnosis and management of a suspected duodenal foreign body was developed from reviewing the
literature (see Figure 3). First, risk factors of foreign body ingestion are assessed. These include bulimic females, elderly
individuals with dentures, mental retardation, psychiatric illnesses, young children, and alcoholics. In a patient with these
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risk factors presenting with nausea, vomiting, anorexia, abdominal pain, bloating, epigastric tenderness, or fever require a
thorough history and physical exam while obtaining appropriate laboratory data. Next, upright abdominal radiographs
should be obtained. Evidence of peritoneal free air requires emergent laparotomy. Without signs of free air, additional
imaging by abdominal CT scan with oral and IV contrast is next. If a foreign body is identified, endoscopy or surgery
should follow depending on symptoms and anatomical location. However, without evidence of foreign body on CT scan,
the patient should be assessed further by endoscopy if there exists a suspicion of foreign body ingestion.

Patient presentation Patient populations to consider
. Nausea, vomiting, . Cachectic young females
anorexia . Elderly individuals (dentures)
. Abdominal pain, . History of mental retardation/psychiatric
bloating, epigastric illnesses
tenderness . Young children
. Fever . Alcoholics

v

History/Physical Exam/Labs

Upright abdominal radiograph

v

| Free air? YES | Free air? NO

A 4 A 4

Emergency surgery Abdominal CT with oral and IV contrast

\ 4 \ 4

| Evidence of foreign body? YES | Evidence of foreign body? NO

| Endoscopy or surgery | Failure to progress:
. Endoscopy

v

Evidence of foreign body? YES Evidence of foreign body? NO

v

Endoscopy or surgery Endoscopy/surgery/conservative treatment

Figure 3. Diagnostic and therapeutic algorithm for suspected duodenal foreign body
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Foreign body ingestion of toothpicks poses a unique management challenge due to vague manifestations and the various
approaches available for removal. In this case report, initial diagnosis of duodenal malignancy was made based on CT
imaging findings. However, endoscopy identified a toothpick causing inflammation and perforation of the duodenum. As
illustrated in this case, duodenal perforation can be managed with upper endoscopy alone, resulting in reduced procedural
morbidity. The use of early endoscopy for diagnostic and therapeutic purposes could lead to more prompt diagnosis and a
decrease in morbidity.

6 Conclusion

The difficulty in diagnosis and management of foreign body ingestion was exhibited in this case report and literature
review. The clinical significance of ingested foreign bodies, especially toothpicks due to their sharp nature, should not be
underestimated. Spontaneous passage of toothpicks through the GI tract is not uncommon. However, should perforation
occur, the associated morbidity and mortality is high. Thus, prompt diagnosis and treatment are necessary for optimal
outcomes.
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