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Abstract

Background and aims: Ingested sharp objects pose increased risks of adverse events compared with other foreign bodies. We con-
ducted the largest systematic review to date of sharp wooden object ingestions to elucidate patterns in clinical presentation and
guide management practices.

Methods: Cochrane Library, Google Scholar, Ovid MEDLINE, Ovid Embase, PubMed, Scopus, and Web of Science Core Collection data-
bases were searched for cases of adults who ingested sharp wooden objects. Descriptive statistics were reported for risk factors, clini-
cal presentations, laboratory and imaging findings, adverse events, and treatments.

Results: Analysis of 479 cases showed that most patients were unaware of ingestion (74.8%) and toothpicks were the most
common ingested item (92.5%). Male sex (70.1%), substance use (9.4%), and edentulousness (6.1%) were risk factors. Common
symptoms included abdominal pain (83.7%) and fever (36.7%). Imaging identified the object in 48.1% of cases, with computed
tomography being the most sensitive (54.7%). Objects were commonly found in the gastrointestinal tract (79.3%). They were
consistently found in the gastrointestinal tract when patients were aware of ingestion or imaging showed an intraluminal/trans-
luminal location. Endoscopy visualized the objects 76.1% of the time, with successful removal in 88.8% of cases; 4.7% of patients
required surgery following endoscopic removal. Adverse events included perforation (87.5%) and abscess (33.0%), with a mortal-
ity rate of 5.0%.

Conclusions: Ingestion of sharp wooden objects presents heterogeneously and can lead to serious complications. Endoscopic
removal is safe and effective. We propose a clinical algorithm to guide physicians in diagnosing and managing suspected sharp
wooden object ingestion.

Keywords: toothpick; wooden objects; endoscopy; foreign body ingestion

ingestion of sharp wooden objects. We chose to evaluate sharp
wooden objects and use this as a surrogate for all sharp pointed
objects because they are frequently used and easily swallowed,
not well visualized on imaging, and unique enough to be reported
in the literature. By analysing the largest cohort of cases to date,
we seek to identify key factors that can inform management
decisions and propose a clinical algorithm for approaching these
challenging scenarios.

Introduction

Foreign body ingestions are a common reason for hospital pre-
sentation, accounting for >165,000 emergency room visits in the
USA in 2018 [1]. While most foreign bodies pass spontaneously
through the gastrointestinal (GI) tract without incident [2], sharp
or pointed objects pose an increased risk of adverse events, in-
cluding perforation, abscess, GI bleeding, or death [3, 4]. Pointed
wooden objects such as toothpicks are ubiquitous and easily
swallowed, yet the hazards posed by these items are fre-
quently overlooked.

Methods

Management approaches for ingested sharp objects remain
varied, with debate surrounding the optimal use of conservative
observation, endoscopic retrieval, or surgical removal [4-8]. The
lack of consensus stems from limited large-scale studies to guide
best practices. This systematic review aims to elucidate the pat-
terns of clinical presentation and outcomes associated with

This systematic review was conducted according to a published
protocol on PROSPERO (CRD42022369469) and followed the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis and Synthesis Without Meta-analysis in Systematic
Review reporting guidelines (Supplementary Tables S1-S3)
9, 10].
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Eligibility criteria

The inclusion criteria included patients who were aged >18 years
and had ingested wooden toothpicks, lollipop sticks, chopsticks,
popsicle sticks, dental picks, skewers, cocktail sticks, sandwich
spears, or other sharp wooden objects.

Search strategy and information sources

A medical librarian (A.A.G.) searched the following databases:
Cochrane Library, Google Scholar, Ovid MEDLINE, Ovid Embase,
PubMed, Scopus, and Web of Science Core Collection from the in-
ception of each database to 5 January 2024 (Supplementary Table
S4) by using controlled vocabulary and keywords for the foreign
bodies of interest. The search was peer-reviewed by a second li-
brarian using the Peer Review for Electronic Search Strategies
[11]. CitationChaser was used to compile citations from reference
lists and studies that cite the included studies to find additional
relevant studies that were not retrieved by using the database
searches [12].

Study selection

Results from the search were imported into the Endnote 20 data-
base. After duplicates were removed by using the Yale Reference
Deduplicator, the remaining studies were uploaded into Covidence
[13]. Study selection, data extraction, and risk-of-bias assessment
were made by two independent reviewers (K.C. and B.C.) and dis-
agreements were settled by discussion and adjudication by the cor-
responding author (D.K.L.). Case reports and case series in all
publication formats (full texts, letters to the editor, abstracts,
images, or videos) in all languages were included.

Data collection and data items

Data used included the year of publication, publication form,
publication language, country of origin, age, sex, race, ethnicity,
medical history, symptoms at the time of presentation, labora-
tory findings, radiology reports, details of endoscopic and/or sur-
gical treatment, object ingested, knowledge of ingestion and
circumstances around ingestion, time from ingestion to diagno-
sis, adverse events from ingestion, post-treatment adverse
events, use of antibiotics, location of object in the body, number
of presentations before diagnosis, and final outcome. Patients
were considered to have leukocytosis or an elevated C-reactive
protein if the value was reported to be >11.0 x 10%/uL or >3 mg/L,
respectively, or if they were reported qualitatively to be elevated.
Anemia was defined as a hemoglobin of <12 g/dL or hematocrit
of <35% in all cases for simplicity, as biologic sex was not
reported in all cases. In addition, patients were considered to
have anemia if this was reported qualitatively. To ensure consis-
tency, data were initially extracted by reviewers from a pilot
group of 10 studies with a concordance of 90%.

Risk-of-bias assessment

The methodological quality and synthesis of case series and case
reports tool was used to evaluate included reports (Supplementary
Table S5) [14] and this tool has been applied previously with consis-
tency among reviewers [15-17].

Outcomes of interest

Our primary outcome of interest was the development of adverse
events after ingestion of sharp wooden objects. Adverse events
were defined as events related to injury of the gastrointestinal
mucosa due to ingestion including but not limited to perforation,
abscess, bacteremia, gastrointestinal bleeding, and obstruction.
Secondary outcomes of interest included location of the ingested

object, safety of endoscopy for removal, need for surgery, need
for antibiotics, and mortality.

Statistical analysis

For descriptive analysis, we reported medians and interquartile
ranges for continuous variables and percentages for dichoto-
mized variables unless otherwise specified. A comparison of out-
comes was performed by using the Pearson’s x° test. When the
number of patients in any cell in a contingency table was under
five, we used the Fisher's exact test. Two-tailed P-values were
statistically significant when they were <0.05. Multivariate logis-
tic regression was used to determine covariates associated with
the development of adverse events in patients with sharp
wooden object ingestion adjusting for age, sex, antibiotic use,
performance of endoscopy, and awareness of ingestion. All sta-
tistical analyses were conducted by using R 4.4.0 (R Foundation
for Statistical Computing, Vienna, Austria).

Results
Study characteristics

Database searches resulted in 9,601 citations (Figure 1). After
duplicates were removed, 5,072 citations underwent title and ab-
stract screening. Of these, 488 studies were sought for retrieval
and 3 manuscripts were unable to be located (Supplementary
Table S6). Four hundred and eighty-five studies were reviewed in
full, with 112 being eliminated based on exclusion criteria of
wrong study design, pediatric populations, wrong patient popula-
tion, wrong indication, duplicate study data, inadequate informa-
tion, and no original data (Supplementary Table S7). An
additional 63 references were found through citations chasing. In
total, 436 studies comprising 479 cases were included in the
study. These studies were published in 12 different languages
from 55 different countries/areas (Supplementary Table S8). The
publication date ranged from 1910 to 2024 (Supplementary Table
S9). Most studies were full texts (82.0%), with the remainder com-
prising abstracts, letters to the editor, or images (Supplementary
Table S9).

Assessment of methodological quality of
included studies

Reviewer agreement in the methodological quality of the in-
cluded studies was 97.0%. Most studies showed an unclear risk
for selection bias and a low risk of ascertainment and causality
bias (>95.0%); 44.4% of studies had a high risk of reporting bias
and 55.6% of studies had unclear risk of reporting bias
(Supplementary Figure S1).

Patient characteristics

The demographics and details of patients with sharp wooden ob-
ject ingestion are reported in Table 1. The median age was
54 years [range 18-93, interquartile range (42, 64)]. Most patients
were male (70.1%). Race and ethnicity were only reported in 49
cases, but the majority of these were White/Caucasian (73.5%).
Substance-use disorder (9.4%) and edentulousness (6.1%) were
the most-reported comorbidities. The most common object
ingested was a toothpick (92.5%) followed by skewers (2.3%) and
chopsticks (2.1%).

Knowledge of ingestion

The presence or lack of knowledge regarding foreign body inges-
tion by the patient at the time of presentation was not specifi-
cally reported in 154 out of 479 cases (32.2%). Of the remaining
325 cases, lack of awareness was reported for 243 patients


https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data
https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goaf035#supplementary-data

Sharp wooden object ingestion: a systematic review | 3

of studies via other

-

Records removed before
screening:
Duplicates or
Retrieved in Database
Searching (n = 2627)

Citation searching (n =

Records excluded
(n = 1480)

\4

I

Reports sought for retrieval

Reports not retrieved
(n=0)

\4

!

Reports assessed for eligibility

A\

Reports excluded: (n = 127)
Wrong patient population
(n=57)

Wrong study design (n = 53)
No original data (n = 10)
Unknown foreign body (n = 6)
Duplicate study data (n = 1)

Identification of studies via databases and registers [ Identificati
—
Records removed before
S o screening: o
b~ Records identified from: Duplicate records removed Records identified from:
E Databases (n = 9601) > (n = 4529)
3 Registers (n = 0) Records marked as 4297)
2 ineligible by automation
= tools (n=0)
Records removed for other
Sh— i reasons (n = 0) l
e
Records screened > Records excluded Records screened
(n=5072) (n = 4584) (n=1670)
Reports not retrieved
Reports sought for retrieval > (n=3)
_E (n=488) (n=190)
c
§ l Reports excluded: (n=112)
b Wrong study design (n = 36)
Pediatric population (n = 24)
Reports assessed for eligibility Wrong patient population
(n =485) ’ (n=19) (n =190)
Wrong indication (n = 13)
Duplicate study data (n = 13)
Inadequate information (n = 5)
No original data (n = 1)
Wrong setting (n = 1)
—J
A4
° - . .
2 Studies included in review
5| | (n=430)
o
=
—J

Figure 1. PRISMA flow chart for systematic review. Adapted from: Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ. 2021;372:n71. doi: 10.1136/bmj.n71.

Table 1. Patient demographics and details of sharp wooden
object ingestions in 479 cases

Variables

Age, %/ears, median (IQR)?

Male

Race/ethnicity®
White/Caucasian

Black
Asian
Hispanic

Comorbidities
Substance-use disorder
Edentulous
Depression

NS

Psychosis

Intellectual disability
Dementia

Pica

Anxiety

Sharp wooden object ingested
Toothpick

Skewer

Chopstick

Cocktail stick

Wood stick needle

Lollipop stick

Wooden bowel fragment
Matchstick

Pointy wood shard
Knowledge of ingestion?

Aware at time of presentation
Recalled ingestion after diagnosis
Unaware
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44 (13.5)
38(11.7)
243 (74.8)

IQR = interquartile range.

2 The number of cases was 473.

® The total number of cases was 475, including 333 males and 142 females.
¢ The number of cases was 49.

4 The number of cases was 325.

(74.8%) while 44 patients (13.5%) were aware of the ingestion at
the time of initial presentation. Thirty-eight patients (11.7%)
recalled the ingestion retrospectively after the diagnosis was
made and 22.1% (104/471) of patients required multiple clinical
encounters with medical providers before a diagnosis was made.
Ingestion was often related to eating or drinking items that con-
tained the foreign body (29.5%, 96/325) or drinking alcohol
(10.5%, 34/325). Fifteen patients (4.6%) reported a habit of chew-
ing on toothpicks and seven patients (2.2%) reported often falling
asleep with toothpicks in their mouth. In total, 76.8% (63/82) of
those who were aware of ingesting the object were aware of the
precise time at which the ingestion occurred relative to their pre-
sentation. In this group, the median number of days after inges-
tion to diagnosis was 14days but with a range from 12hours
to 61years.

Symptoms and laboratory findings

At the time of clinical presentation, most patients reported
symptoms (99.2%), with the most frequent being abdominal pain
(83.7%), vomiting (17.1%), and nausea (13.8%). In terms of pre-
senting vital signs, 36.7% had fevers, 14.2% had tachycardia, and
9.4% had hypotension. Reported laboratory tests revealed leuko-
cytosis in 67.1% of cases, anemia in 37.0% of cases, and elevated
C-reactive protein in 91.0% of cases. These findings are summa-
rized in Table 2.

Location of ingested sharp objects

The reported locations in which the ingested objects were found
are described in Table 3. The most common location was the GI
tract (380 cases, 79.3%), with the stomach (19.2%), duodenum
(14.4%), and colon (25.1%) being the most frequently involved
locations within the GI tract. Of note, in the three cases in which
the object was identified in the GI tract and diagnosis was made
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Table 2. Symptoms, signs, and laboratory data of 479 patients
with sharp wooden object ingestion

Table 3. Summary of the most common determined locations in
which the ingested foreign body was found

Variables n (%) Location n (%)
Symptoms Gastrointestinal tract 380 (79.3)
Any symptoms present 475 (99.2) Esophagus 6(1.3)
Abdominal pain 401 (83.7) Stomach 92 (19.2)
Vomiting 82 (17.1) Small bowel 142 (29.6)
Nausea 66 (13.8) Duodenum 69 (14.4)
Lack of appetite 36 (7.5) Jejunum 22 (4.6)
Weight loss 28 (5.8) Ileum 41 (8.6)
Chills 25(5.2) Unspecified small bowel location 10 (2.2)
Diarrhea 24 (5.0) Tleocecal valve 21 (4.4)
Lower urinary tract symptoms 15(3.1) Appendix 5(1.0)
Back pain 15(3.1) Colorectal 131 (27.3)
Constipation 14 (2.9) Colon 120 (25.1)
Shortness of breath 13(2.7) Rectum 11(2.3)
Rectal pain 13 (2.7) Liver 57 (11.9)
Fatigue/weakness 13 (2.7) Others 161 (33.6)

Cough 11(2.3) Peritoneal cavity 17 (3.5)
Altered mental status 11(2.3) Iliac artery® 13 (2.7)
Dysphagia 7 (1.5) Abdominal wall 13 (2.7)
Hemoptysis 3(0.6) Pancreas 10 (2.1)
Heartburn 2(0.4) Inferior vena cava 8(1.7)
Signs Heart® 8(1.7)
Fever 176 (36.7) Retroperitoneal space 8(1.7)
Tachycardia 68 (14.2) Psoas muscle® 8(1.7)
Hypotension 45 (9.4) Right kidney 7 (1.5)
Laboratory data Mesentery 7 (1.5)
Leukocytosis® 190 (67.1) Omentum 6(1.3)
Anemia® 47 (37.0) Sacrum 5(1.0)
Elevated C-reactive protein® 111 (91.0) Biliary tract? 5(1.0)
More than one location 122 (25.5)

# The number of cases was 283.
® The number of cases was 127.
¢ The number of cases was 122.

within 1 day of ingestion, the object was in the stomach. Beyond
this time frame, the object could be found in any part of the GI
tract. The liver was involved in 57 cases (11.9%). The most com-
mon other locations in which the sharp wooden object was found
are outlined in Table 3, with rarer locations summarized in
Supplementary Table S10. Notable locations include vascular in-
volvement with the iliac arteries (2.7%) and inferior vena cava
(1.7%) affected, as well as cardiac involvement (1.7%). In 122
patients, the object involved multiple organs often because of
perforation into adjacent structures.

Adverse events

The most-reported adverse events related to ingestion were per-
foration (419/479, 87.5%) and abscess (158/479, 33.0%) (Table 4).
Other notable adverse events that were noted included bacter-
emia (40/479, 8.4%), GI bleeding (48/479, 10.0%), inflammatory
mass/pseudotumor (23/479, 4.8%), and fistula (21/479, 4.4%).
Compared with patients who did not develop adverse events,
patients who developed adverse events were older (53.3 vs
48.2 years, P=0.10) and more likely to be male (71.3% vs 51.7%,
P=0.03). A summary of baseline characteristics in patients who
did and did not develop adverse events as a result of their foreign
body ingestion are provided in Supplementary Table S11. In ad-
justed logistic regression analysis, patients who were aware of in-
gestion were less likely to develop complications [odds ratio (OR)
0.31, 95% confidence interval (CI) 0.11-0.93, P=0.03]. In addition,
patients who underwent endoscopy were also less likely to de-
velop adverse events (OR 0.07, 95% CI 0.01-0.25, P<0.01). Male
sex was associated with a non-significant trend toward increased
risk of adverse events (OR 0.43, 95% CI 0.16-1.13, P=0.09).

@ Right external, n=3; right internal, n=2; right common, n=4; left
external, n=1; left internal, n = 1; left common, n = 1; common of unknown
laterality, n=1.

® Ppericardium, n=4; right atrium, n=4; right ventricle, n = 1; ventricle of
unknown laterality, n=1.

¢ Right side, n=6; left side, n=2.

4 Gallbladder, n =4; common bile duct, n=1.

Table 4. Overview of the common adverse events seen as a result
of the ingested foreign body

Variable n (%)
No adverse events 31(6.5)
Gastrointestinal bleeding 48 (10.0)
Hematochezia 27 (5.6)
Melena 14 (2.9)
Hematemesis 12 (2.5)
Coffee ground emesis 1(0.2)
Undefined gastrointestinal hemorrhage 1(0.2)
Abscess 158 (33.0)
Bacteremia 40 (8.4)
Perforation 419 (87.5)
Others 154 (32.2)
Mass/pseudotumor 23 (4.8)
Fistula 21 (4.4)
Bowel obstruction 15(3.1)
Appendicitis 10 (2.2)
Cardiac issue® 10 (2.2)
Septic thrombophlebitis 9(1.9)
Soft skin or tissue infection® 9(1.9)
Pulmonary issue® 8(1.7)
Urinary tract infection 6 (1.3)
Pancreatitis 5(1.0)
More than one adverse event 274 (57.2)

@ Myocardial infarction, n =2; cardiac tamponade, n = 2; pericarditis, n=2;
endocarditis, n = 3; atrial fibrillation, n = 1; right atrial thrombus, n=1; and
rignht coronary artery perforation, n=1.

Cellulitis, n=4; Fournier's gangrene, n = 1; necrotizing fasciitis, n=4.

¢ Septic pneumonia, n=2; right-sided empyema, n=1; pleural effusion,
n=1; pulmonary emboli (both septic, n=3; bland, n=1); and
hemoptysis, n=1.
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Imaging findings

In total, 81.6% (391/479) of cases utilized imaging for diagnostic
purposes. The foreign body was identified on imaging in 48.1% of
these cases (Table 5). The most common imaging modality used
was computed tomography (CT), with 285 cases performing at
least one CT prior to foreign body removal. The foreign body was
identified on CT in 54.7% of these cases. Ultrasounds were per-
formed at least once in 32.8% of cases prior to foreign body re-
moval and diagnostic in 28.7% of these cases. Magnetic
resonance imaging was uncommonly ordered (5.2%) and was
only diagnostic 16.0% of the time. Finally, although X-rays were
ordered in 37.2% of cases, they were only diagnostic for foreign
body ingestion 7.3% of the time and most of the positive studies
involved contrast.

Endoscopic management

Endoscopic procedures were performed in 222 cases (46.3%) and
the foreign body was directly visualized on endoscopy in 76.1%
(169/222) of cases (Table 6). Among cases in which the foreign
body was visualized, perforation was noted in 74.6% of cases.
The foreign body was successfully removed in 88.8% of cases
(150/169). The tools used to remove the foreign body are summa-
rized in Supplementary Table S12. Clips were not placed in 128
cases after removal, with a low rate (2.3%, 3/128) of subsequent
adverse events such as bleeding or infection. After endoscopic
removal of the foreign body, 4.7% (7/150) of patients required
subsequent surgery, for bleeding, infection, or small bowel ob-
struction. Of the 11.2% of cases (19/169) in which the object was
not removed endoscopically, most were not removed due to oper-
ator discomfort with doing so. There was one case in which the
object was unable to be removed due to patient discomfort when
touching the object and two cases in which the object was unable
to be dislodged.

Surgical management

Surgery was performed in 318 cases (66.4%), with a bowel resec-
tion performed in 90 of these cases (28.3%). Post-operative ad-
verse events were rare and included bleeding (1.9%, 6/318)
followed by equal occurrences of surgical wound infections, ab-
scesses, post-operative fever, cardiopulmonary issues, or death
(0.9%, 3/318). Of note, 3.5% of patients did require at least one
follow-up surgery, with 0.3% of patients requiring an endoscopic
procedure (bile leak requiring stenting).

Other outcomes

Two hundred and twenty cases (45.9%) reported administration
of antibiotics. Overall, ingestion of sharp wooden objects resulted
in death in 24 cases (5.0%).

Stratified analysis by awareness of ingestion

To explore whether outcomes and/or clinical management dif-
fered based on whether the patient was aware of their ingestion
at the time of presentation, we performed a stratified analysis
based on awareness of ingestion at time of presentation.

Patients who were unaware of any ingestion tended to be
slightly older and more likely to have substance-use disorder or
to be edentulous compared with those who were aware (Table 7).
There was no significant difference in terms of complications re-
lated to a delay in diagnosis between the two groups. The foreign
bodies were primarily located in the GI tract in both groups, but
more so in aware patients (88.4% vs 77.8%). Rates of endoscopic
removal were similar in the two groups. A significantly higher
proportion of unaware patients at the time of presentation ulti-
mately required surgery (66.7% vs 45.5%, P=0.01). Among aware
patients, the time from ingestion to evaluation varied consider-
ably, with a median of 7days and an interquartile range
of 41days.

Stratified analysis by use of endoscopy

To investigate the factors that were associated with the decision
to pursue endoscopy, we performed a stratified analysis based on
performance of endoscopy. We found no significant differences
in terms of age, sex, race/ethnicity, or comorbidities between
patients who did or did not undergo endoscopy (Table 8).
Endoscopy was performed more often in patients who were
aware of their ingestion (20.4% vs 10.7%, P=0.01) and imaging
showed an intraluminal/transluminal object (79.6% vs 56.8%,
P <0.001). Patients who presented with gastrointestinal bleeding
were more likely to undergo endoscopy (17.6% vs 3.5%, P < 0.001).
We also found that the yield of endoscopic visualization corre-
lated with imaging findings: 90.4% (47/52) for intraluminal/trans-
luminal objects but only 18.2% (2/11) for extraluminal objects on
imaging. In aware patients who underwent endoscopy with nega-
tive imaging findings, 100% of objects that involved the GI tract
(stomach, duodenum, or colon only) were still found, with 90%
(9/10) seen endoscopically.

Discussion

The findings from this large systematic review highlight the di-
verse clinical presentations and management approaches for the
ingestion of sharp wooden objects such as toothpicks.

Compared with previous retrospective studies [18] and sys-
tematic reviews [19], our study noted different frequencies of or-
gan involvement and provided a more comprehensive overview
of other affected organs, likely due to the larger number of cases
assembled. While the GI tract was the most frequent location in
which the objects were found, there was also significant involve-
ment of other organs such as the liver (11.9%) and vascular struc-
tures including the iliac arteries (2.7%) and inferior vena cava
(1.7%). The higher observed incidence of right-sided intra-ab-
dominal involvement likely reflects the angulation and luminal
narrowing at sites such as the pylorus, duodenal sweep, ileocecal
valve, and hepatic flexure, which can impede the passage of
sharp objects. Certain object characteristics such as size, shape,
and rigidity may also predispose impaction at these anatomic
bottlenecks [20, 21].

Table 5. Summary of the diagnostic imaging tests that were performed and their diagnostic ability

Variable All modalities CT X-ray MRI Ultrasound

Imaging not performed 88 (18.4) 194 (40.5) 301 (62.8) 454 (94.8) 322 (67.2)

Imaging performed 391 (81.6) 285 (59.5) 178 (37.2) 25(5.2) 157 (32.8)
Foreign body not seen on imaging 203 (42.4) 129 (26.9) 165 (34.4) 21 (4.4) 112 (23.4)
Foreign body seen on imaging 188 (39.2) 156 (32.6) 13 (2.7) 4(0.8) 45 (9.4)

Modalities evaluated include computed tomography (CT), X-ray, magnetic resonance imaging (MRI), and ultrasound. Data are expressed in number of the

cases (percentage).
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Table 6. Summary of endoscopic procedures performed,
removal, and outcomes

Variable n (%)
No procedure performed 257 (53.7)
Procedure performed 222 (46.3)
Foreign body not seen on procedure 53 (11.1)
Foreign body seen on procedure 169 (35.3)
Average number of endoscopic 1.1
procedures performed before diagnosis
Types of procedures performed?®
Upper endoscopy 148 (66.7)
Push enteroscopy 2(0.9)
Single balloon 2(0.9)
Double balloon 3(1.4)
Colonoscopy 61 (27.5)
Video capsule endoscopy 3(1.4)
Endoscopic ultrasound 14 (6.3)
Endoscopic retrograde 4(1.8)
cholangiopancreatography
Sigmoidoscopy 13 (5.9)
Anoscopy 5(2.3)
Foreign body removal®
Foreign body seen but not removed 19 (11.2)
Foreign body seen and removed 150 (88.8)
Outcomes post foreign body removal
Adverse events necessitating surgergzc 7(4.7)
Adverse events in cases using a clip 2(9.1)
Adverse events in cases without clipping® 3(2.3)

a
b
c

Percentages are out of the 222 cases in which a procedure was performed.
Percentages are out of the 169 cases in which the foreign body was seen.
Percentages are out of the 150 cases in which the foreign body
was removed.

4 Ppercentages are out of the 22 cases in which clipping was performed.

¢ Percentages are out of the 128 cases in which clipping was not performed.

We found that most patients who have been reported to have
sharp wooden object ingestions were middle-aged men, with
substance-use disorders and edentulousness being notable risk
factors. The observed associations with substance-use disorder
and edentulousness provide insights into potential mechanisms
that increase ingestion risk. Substance use can lead to impaired
judgment, lack of coordination, and decreased awareness-all
factors that may contribute to unintentional ingestions.
Edentulousness may be a marker for poor oral hygiene practices
and may predispose to accidental ingestion.

Lack of awareness regarding the ingestion event was very
common. This is important, as our stratified analysis revealed
that patients who were unaware of ingestion were more likely to
have extraluminal migration of the foreign body, have adverse
events, require surgical intervention, and die compared with
aware patients. Similarly, in adjusted regression analysis, we
found that awareness of ingestion was associated with 69% de-
creased odds of developing an adverse event, likely because
awareness of ingestion leads to more expedient presentation and
development. Our finding that endoscopy was also associated
with significantly decreased odds of adverse events related to
sharp wooden object ingestion likely reflects the early recogni-
tion and removal of the object. Overall, our findings underscore
the importance of early recognition, as delayed presentations al-
low more time for transmural passage and complications.
Intentional ingestions and those with a clear ingestion history
should prompt expedited evaluation and management.

Imaging was frequently performed and our study confirms
the general sentiment that CT scans are helpful for the

Table 7. Patient demographics and details of sharp wooden object ingestions including outcomes stratified by awareness at the time of

presentation
Variable No awareness Awareness P-value
Number of cases?® Results (%) Number of cases?® Results (%)
Age, years, median (IQR) 241 55 (44, 65) 43 38 (26, 52) <0.01
Sex 242 44 0.23
Male 165 (68.2) 34 (77.3)
Complication related to delay 243 44 0.24
Yes 32 (13.2) 3(6.8)
Determined location of object 243 43 0.02
Gastrointestinal tract 189 (77.8) 38 (88.4)
Esophagus 5(2.1) 1(2.3)
Stomach 39 (16.0) 14 (32.6)
Small bowel 71(29.2) 12 (27.9)
Duodenum 28 (11.5) 11 (25.6)
Jejunum 12 (4.9) 0 (0)
lleum 24 (9.9) 0 (0)
Unspecified small bowel location 7(2.9) 1(2.3)
Ileocecal valve 14 (5.8) 0 (0)
Appendix 4(1.6) 0 (0)
Colorectal 64 (26.3) 14 (32.6)
Colon 58 (23.9) 14 (32.6)
Rectum 6 (2.5) 0 (0)
Liver 23 (9.5) 4(9.3)
Other 86 (35.4) 11 (25.6)
Object endoscopically removed 109 28 0.26
No 31(28.4) 5(17.9)
Not seen 23 (21.1) 3(10.7)
Seen, not removed 8(7.3) 2(7.1)
Yes 78 (71.6) 23 (82.1)
Surgery required 243 44 0.01
Yes 162 (66.7) 20 (45.5)
Mortality 243 44 0.20
Deaths 9(3.7) 0 (0)

IQR = interquartile range.
@ Reflects the number of cases for which the data were reported.
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Table 8. Patient demographics and details of sharp wooden object ingestions stratified by use of endoscopy

Variable No endoscopy performed Endoscopy performed P-value
Number of cases? Results (%) Number of cases?® Results (%)
Age, years, median (IQR) 253 55 (42, 64) 220 53 (42, 64) 0.84
Sex 256 219 0.13
Male 187 (73.0) 146 (66.7)
Knowledge of ingestion 150 137 0.01
Aware 16 (10.7) 28 (20.4)
Unaware 134 (89.3) 109 (79.6)
Seen on imaging 198 184 0.57
Yes 90 (45.5) 89 (48.4)
Location on imaging 95 93 <0.01
Transluminal/intraluminal 54 (56.8) 74 (79.6)
Extraluminal 41 (43.2) 19 (20.4)
Adverse events 257 222 <0.01
No adverse events 2(0.8) 29 (13.1)
Gastrointestinal bleeding 9(3.5) 39 (17.6)
Abscess 89 (34.6) 69 (31.1)
Bacteremia 20 (7.8) 20 (9.0)
Perforation 242 (94.2) 177 (79.7)
Other 86 (33.5) 68 (30.6)

IQR = interquartile range.
# Reflects the number of cases for which the data were reported.

identification of foreign bodies and perforation—particularly
those that are not radiopaque [22-24]. In our study, we found
that CT has a higher sensitivity for toothpicks than previous
studies mentioned earlier (54.7% compared with 42.6% [18] or
15.0% [19]). Even if the foreign body is not well visualized on im-
aging, signs of perforation such as free air, bowel wall thickening,
or focal bowel wall discontinuity may be seen, especially with the
use of intravenous contrast, which should raise the suspicion of
foreign body-related injury [25]. In addition, endoscopy had a
high yield if the object was noted to be intraluminal or translumi-
nal in reachable areas on imaging and frequently had a high yield
in patients with negative imaging—particularly those who were
aware of their ingestion.

As reported in previous studies [26-28], we also found that en-
doscopic removal of sharp wooden objects was safe and effica-
cious. While we reported the various tools used for endoscopic
retrieval, the exact choice for management should be determined
by factors including the object size, shape, orientation, and loca-
tion. Timing of the intervention is also crucial, as very early
ingestions may be amenable to simpler techniques such as re-
trieval from the stomach, whereas longer delays may require
more advanced methods such as deep enteroscopy or the use of
additional tools for the removal of partially transmigrated
objects.

The 5% mortality rate observed in our systematic review high-
lights the potential clinical severity of such ingestions. Older age,
comorbidities, delays in diagnosis, and complications such as
perforation likely contributed to mortality. Long-term follow-up
data on morbidities such as fistulae, abscesses, and strictures
were limited but they are important to understand, given their
profound impact on quality of life. Based on the risk factors iden-
tified, targeted prevention strategies are needed. Public aware-
ness campaigns about the dangers of ingesting non-food items,
better packaging for toothpicks/skewers, and increased supervi-
sion of high-risk groups such as those with substance abuse or
cognitive impairment may help to reduce the burden of these
ingestions. Regulatory policies around the packaging and labeling
of such products could also be considered.

Given the results of our analysis, we propose a clinical algo-
rithm for managing patients with suspected or known sharp
wooden object ingestion. In patients presenting with concern for
sharp wooden object ingestion, a CT with intravenous contrast is
the most reasonable initial step for all patients. If the object is
not seen on CT, then an upper endoscopy with or without push
enteroscopy should be performed to evaluate the proximal GI
tract regardless of the time course of ingestion or current symp-
toms. If the object is visualized within the GI tract on CT in a
transluminal or intraluminal location, then endoscopic evalua-
tion should be performed, with the endoscopic modality deter-
mined based on location. For objects visualized on CT in an
extraluminal location, surgical management is appropriate
(Figure 2).

If the object is seen endoscopically, then it should be removed
with or without mechanical clipping. If the foreign body is not
seen endoscopically, then the next steps such as surgery or fur-
ther imaging with repeat CT or ultrasound can be considered,
depending on the patient’s clinical condition. Antibiotics should
be strongly considered for all patients with evidence of perfora-
tion, based on imaging or endoscopic findings.

There are several inherent limitations to this study. There is
unavoidable selection bias, as the individual patient data were
obtained from case reports and case series. There are also miss-
ing data from some studies, such as timing after ingestion to en-
doscopy. Reporting bias is also likely present. Given that the data
were extracted from studies from 1911 to the present, there may
also be an era effect due to advances in imaging, diagnostic and
therapeutic endoscopy, and surgical techniques. While we ac-
knowledge the limitations that are inherent in the synthesis of
case reports and case series, in the absence of higher levels of ev-
idence (e.g. randomized clinical trials, observational cohort stud-
les), such syntheses have been important to advance medical
knowledge and provide information for clinical situations in
which there would otherwise be no evidence base to guide best
practices [14]. Finally, an additional limitation arises from the
variability in descriptions and potential scarcity of mentions of
toothpicks in the titles, abstracts, and other indexed fields within
the databases. To mitigate this limitation, we undertook a
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Figure 2. Proposed clinical algorithm for managing a confirmed case of sharp wooden object ingestion.

rigorous approach of citation chasing, reviewing many with
unclear descriptions of the foreign bodies in full text.

Conclusions

Ingestion of a toothpick or similar sharp wooden object is often dif-
ficult to diagnose. It should be suspected in someone with unex-
plained abdominal pain, especially in the presence of GI bleeding,
infection, mass, or fistula. Through our algorithm for approaching
suspected sharp wooden object ingestion, we hope to provide gas-
troenterologists and other acute care physicians with an evidence-
based paradigm to evaluate and manage such patients.

Supplementary data

Supplementary data is available at Gastroenterology Report online.
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