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Background: The fish-eating habits of Israelis who present with  
impacted fish bones in the aerodigestive tract are unknown.
Objectives: To retrospectively investigate the relation be- 
tween an impacted fish bone in the aerodigestive tract, the 
species of fish, and the place of occurrence in an Israeli pop- 
ulation.
methods: The current prospective observational study inclu- 
ded all patients with aerodigestive impacted fish bones 
who were treated in our emergency department from 1 
September 2008 to 30 September 2009. The data retrieved 
from their medical records included age, gender, place of 
event (at home or elsewhere), species of fish, and method 
of removing the bone.
results: A total of 108 patients – aged 1.5–87 years (median 
48 years), 52.8% female – met the study criteria. Most (87%) 
of the events occurred at home, and 50.9% occurred during 
the weekend (Friday-Saturday). The bones were from low-
priced fish (e.g., carp, hake) in 62% of the cases, high-priced 
fish (e.g., salmon, red snapper) in 30.5%, and of unknown 
species in 10.2%. The proportion of cases in which the fish 
bone was from a high-priced fish eaten out of the home was 
significantly higher than the cases in which a low-priced 
fish was eaten at home (64.3% vs. 22.3%, P = 0.04). One 
hundred bones were removed during direct oral inspection 
and 8 bones were removed under general anesthesia by 
endoscopy.
conclusions: Most fish bone impactions in the aerodigestive 
tract in central Israel involve low-priced fish and take place 
at home over the weekend. 
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aBstract:

KeY wOrDs:

F ish bone impaction is a common clinical problem [1,2]. 
Besides being one of the most commonly encountered 

foreign bodies it also poses a potential risk of many complica-
tions [3-5]. The clinician should take a thorough anamnesis 
and exercise good clinical judgment to avoid unnecessary 
procedures when the bone is not found in the pharynx by 

direct oral inspection [6]. Plain neck X-ray is usually the next 
step although the sensitivity and specificity of plain films in 
identifying fish bones are poor [7] due to diminished vis-
ibility, location (e.g., the pyriform sinus) and film orientation 
[7-9]. Although a computed tomography scan has a higher 
sensitivity, fish bone opacity is not uniform for every type of 
fish and knowledge of the species of the ingested fish report-
edly improves the diagnostic value of imaging [9,10].

We investigated the characteristics of patients treated for 
impacted fish bone as well as the fish species and place of 
occurrence in order to identify risk factors. To the best of our 
knowledge this is the first study dealing with the subject of 
fish species and place of occurrence. 

Patients anD methODs

The study group comprised all patients who presented to 
the emergency department of Sheba Medical Center with 
impacted fish bones between 1 September 2008 and 30 
September 2009. The bone was removed from the aerodiges-
tive tract by direct oral inspection, indirect laryngoscopy, flex-
ible endoscopy or rigid laryngoesophagoscopy. The patient’s 
charts were retrospectively reviewed for data on age, gender, 
species of ingested fish, place of event (home or elsewhere), 
and day of the week that the event occurred.

statistical analYsis

Bivariate hypotheses involving continuous variables were 
tested with a t-test for independent groups with normal dis-
tribution and Mann-Whitney test for groups with abnormal 
distribution. Normality of the study data was tested with a 
one-sample Kolmogorov-Smirnov test to indicate the appro-
priateness of parametric testing. The chi-square test was used 
to determine whether the distribution of categorical variables 
differed across study groups. The Fisher exact test was applied 
when appropriate.

results

Altogether, 108 patients met the study entry criteria [Table 
1]. The median age was 48 years (range 1.5– 87). Importantly, 
three of these patients were 4 years of age or younger. The 
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Fish species

at home  
94 patients 
n (%) 

not at home  
14 patients
n (%)

relative 
market  
price

Cyprinius carpio (common carp) 43 (45.7) 2 (14.3) 1

Merluccius merluccius (hake) 3 (3.3) 0 1.25

Mugil cephalus (flathead grey mullet) 2 (2.1) 0 1.5

Oreochromis aureus (St. Peter's fish) 8 (8.5) 1 (7.1) 1.75

Lates niloticus (Nile perch) 4 (4.3) 1 (7.1) 2

Sciaenops ocellatus (red drum) 2 (2.1) 1 (7.1) 2.5

Sparus aurata (gilt sea bream) 15(16.0) 6 (42.6) 2.75

Salmoniformes (salmon) 2 (2.1) 2 (14.3) 3

Diplodus sargus sargus (white sea bream) 1 (1.1) 0 4.5

Mullus surmuletus (mullet striped red) 1 (1.1) 1 (7.1) 5

Lutjanus campechanus (red snapper) 2 (2.1) 0 6

Unknown 11 (11.9) 0

majority of patients (n = 94, 87.0%) reported having eaten 
the fish at home, and 50.9% of the events took place over the 
weekend (Friday-Saturday). The species of fish eaten and day 
of the week are shown in Figure 1.

Table 2 lists the species of the consumed fish and their 
relative market price as a factor of the lowest priced fish [7,8]. 
Low-priced fish, defined as a price factor range of 1–2, com-
prised 59.3% of the impacted bones, of which the common 
carp (Cyprinius carpio) was the dominant species (41.7%). 
High-priced fish, defined as a price factor higher than 2, 
comprised 30.6% of the impacted bones, of which the gilt 

sea bream (Sparus aurata) was the dominant fish (19.4%). 
The gilt sea bream was also the dominant high-priced fish 
eaten out of home (42.5%). 

The bone was removed during direct oral inspection or 
indirect laryngoscopy in 100 cases. Rigid endoscopy was used 
in 8 cases (7.4%); all of these cases occurred at the patient's 
home and involved the common carp in five, and the Nile 
perch, Jordan St. Peter's fish and flathead grey mullet in one, 
each. No complications of any of the removal procedures were 
documented. More than half (50.9%) of these events occurred 
over the weekend (which in Israel is Friday-Saturday). 

DiscussiOn

The clinical history of an impacted fish bone is usually uncer-
tain. The more frequent descriptions are choking or gagging 
while eating the fish and feeling a sharp sensation in the 
throat at the end of the meal, which is usually exacerbated 
by swallowing. The problem is even greater when the patients 
are pre-verbal children. Furthermore, because the bone is 
likely to be small, sharp and radiolucent, a conclusive diag-
nosis is difficult unless the bone can be clearly visualized and 
removed. Failure to remove an impacted fish bone can lead 
to devastating results, such as severe infection, esophageal 
perforation, mediastinitis and death [11-15]. The procedure 
must be performed by a physician with expertise in removing 
foreign bodies from the aerodigestive tract.

Common carp was the most frequently consumed fish 
among our patients. This finding probably stems more from 
its low price and its place in the local kitchen than from any-
thing intrinsic in the fish species itself, although no data were 
found in the literature regarding this fact. Most of the events 

table 2. Characteristics of the type of fish bone that was impacted according to site  of 
the meal and the relative market price of the fish species

at home
94 patients

not at home
14 patients P

Age (mean, yrs) 46.2 46.4 0.92

Weekend (Fri-Sat) 52 (55.3) 3 (21.4) 0.01

Female, n (%) 49 (52.1) 8 (57.1)
0.67

Male, n (%) 45 (47.9) 6 (42.9)

Low-priced fish (%) 60 (63.8) 4 (28.6)

0.04High-priced fish (%) 23 (24.5) 10 (71.4)

Unknown fish (%) 11 (11.7) 0

table 1. Characteristics of the patient population and site of the 
meal during which the fish bone became impacted

Figure 1. Distribution of fish bone removed according to fish type 
and day of the week on presentation
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leading to impaction of fish bone took place at the patient’s 
home over the weekend, possibly because fish is a traditional 
course in the weekend family meal in Israel, as it is in many 
cultures. As expected, the proportion of events due to high-
priced fish was significantly higher outside the home since 
common, low-priced fish are seldom served in restaurants. It 
should be borne in mind that most health management orga-
nization clinics are not open on the weekend, hence delay 
in diagnosis and treatment is predictable in a considerable 
number of cases.

In conclusion, in the present study we found that low-
priced fish eaten at home constituted the majority of fish 
bone impaction cases especially during the weekend.
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Although microbes have been classically viewed as 
pathogens, it is now well established that the majority of host-
bacterial interactions are symbiotic. During development 
and into adulthood, gut bacteria shape the tissues, cells, 
and molecular profile of our gastrointestinal immune system. 
This partnership, forged over many millennia of co-evolution, 
is based on a molecular exchange involving bacterial signals 
that are recognized by host receptors to mediate beneficial 
outcomes for both microbes and humans. Lee et al. explore 

how specific aspects of the adaptive immune system are 
influenced by intestinal commensal bacteria. Understanding 
the molecular mechanisms that mediate symbiosis between 
commensal bacteria and humans may redefine how we view 
the evolution of adaptive immunity and consequently how 
we approach the treatment of numerous immunological 
disorders. 
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microbiota play a role in the evolution of the adaptive immune system

The brain’s circuitry is established by directed migration and 
synaptogenesis of neurons during development. Although 
neurons mature and migrate in specific patterns, little is 
known about how neurons exit their germinal zone niche. 
Famulski and team found that cerebellar granule neuron 
germinal zone exit is regulated by proteasomal degradation 
of Pard3A by the Seven in Absentia homolog (Siah) E3 
ubiquitin ligase. Pard3A gain of function and Siah loss of 
function induce precocious radial migration. Time-lapse 

imaging using a probe to measure neuronal cell contact 
reveals that Pard3A promotes adhesive interactions needed 
for germinal zone exit by recruiting the epithelial tight 
junction adhesion molecule C to the neuronal cell surface. 
These findings define a Siah-Pard3A signaling pathway that 
controls adhesion-dependent exit of neuronal progenitors or 
immature neurons from a germinal zone niche. 
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siah regulation of Pard3a controls neuronal cell adhesion during germinal zone exit




