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DIAGNOSTIC ACCURACY OF INDIRECT LARYNGOSCOPY AND X-RAY NECK IN
THE DIAGNOSIS OF FISH BONE IMPACTION IN UPPER AERO DIGESTIVE TRACT
Nasir Akram Kundi, Talat Mehmood
Combined Military Hospital Nowshera

ABSTRACT
Objective: This study was aimed at finding the validity of indirect laryngoscopy (IDL) and neck X-Rays in the
diagnosis of fish bone impaction.
Study Design: Validation study.
Place and Duration of Study: CMH Nowshera from August 2012 to February 2013.
Material and Methods: A total of 50 patients were selected by consecutive sampling presenting with history
of fishbone impaction in aerodigestive tract. IDL examination and neck X-rays were performed and findings
were recorded. Those with no fishbone on both the investigations were discharged from hospital with follow
up after 03 days. Those with fishbone detected on either of investigations underwent removal. Fishbone easily
approachable were removed under local anaesthesia with foreceps and in others Endoscopy (Direct
laryngoscopy or Oesophagoscopy) was performed under General Anaesthesia. Sensitivities and specificities
of both the modalities were calculated using standard 2/2 Table. ROC curve analysis was carried out and
significance level p < 0.05 was taken as significant.
Results: In 20 patients no fishbone was found, 26 patients were diagnosed on IDL and in 04 patients fishbone
was detected by neck X-Rays. Most common site for fishbone impaction was pharyngeal tonsil. In 22 patients
fishbone was removed with foreceps and in 08 patients endoscopy was performed. Diagnostic accuracy for
IDL 86% and Neck X-Rays 48% was calculated. ROC curve analysis revealed AUC for IDL 0.933 and
Significance level (P) as <0.0001. ROC curve analysis for X-ray gives AUC of 0.567 and Significance level (p)
0.4132.
Conclusion: IDL shows higher diagnostic accuracy than neck X-Rays for detection of fishbone in upper
aerodigestive tract. Neck X-rays are more useful for impacted foreign bodies in oesophagus.
Keywords: Aero digestive tract, Fishbone, Foreign body.

situated in the surroundings of hospital.
Different types of fish available at these
restaurants are Lahori Rahu, China fish, Malhi,
Mahusher etc. Causes of fish bone impaction
are eating in hurry, improper chewing and poor
vision of the patient. For these reasons fish bone
impaction is one of the common emergencies in
ENT department at CMH Nowshera.

INTRODUCTION
Whenever an object not intended for
ingestion by human being is intentionally or
unintentionally swallowed or inhaled, it
becomes foreign body in aero digestive tract1 .
Foreign bodies(F.B) of aerodigestive tract can be
broadly classified into blunt, sharp and
vegetable FB. Fish bone is included in sharp
category. Other commonly found foreign
bodies are coins, common pins, batteries,
impacted meat bolus, whistle, peanut and
beatle nut2. Its potential for complications
which necessitates its early removal. Most
commonly children are effected, others include
psychiatric patients and those seeking benefit,
relaxation in job on medical grounds.

Patients present with complaints of throat
pain, haemoptysis and odynophagia3. Fish bone
can only be seen on examination with the help
of IDL mirror. Signs of fish bone impaction on
mirror examination are pooling of saliva and
blood stained saliva. While on X-Ray film the
fish bone appears as radio opaque linear calcific
structure in the upper aerodigestive tract4.
Other signs of fishbone impaction are widening
of prevertebral shadow and retropharyngeal air
on X-ray lateral view neck.

Our hospital is situated on bank of river
Kabul. A number of fish restaurants are
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Most common site of fishbone impaction is
pharyngeal tonsil. While sometimes it produces
laceration of mucosa and moves further down
the digestive tract due to peristalsis. Other sites

Diagnosis of Fish Bone Impaction

Pak Armed Forces Med J 2015; 65(2): 216-20

for impaction can be base of tongue, retromolar
trigone, vallecullae, epiglottis, pyriform fossae
and along entire length of oesophagus5. Most
common site for impaction of foreign body in
the oesophagus is cervical oesophagus at the
level of cricopharyngeus followed by thoracic
oesophagus at the level of aortic arch6 .

pneumothorax, surgical emphysema and
peritonitis10. Minor complications include injury
to lips, teeth and dislocation of cervical
vertebrae.
Both the methods are used in the diagnosis
of fish bone impaction. The rationale of this
study was to elaborate the significance of these
investigations and single out the most useful
investigation in emergency situations.

Complications of fish bone impaction can
range from mild continuous pain that persists
for days to life threatening perforation of
oesophagus, duodenum and caecum7 . Other
local complications are haematoma and
granuloma formation and pancreatic, thyroid
and hepatic abscess. Even aortoduodenal fistula
formation has also been mentioned in
literature8.

MATERIAL AND METHODS
A validation study was carried out at ENT
OPD of CMH Nowshera between Aug 2012 to
Feb 2013. Study commenced after formal
permission was taken from hospital ethical
committee. All the patients who presented with
the complaints of throat pain, haemoptysis and
odynophagia after fish bone impaction were
included in the study. Those patients who were
unwilling for IDL examination or in whom IDL
was not possible due to excessive gag reflex
were excluded from the study. Total 50 patients
were included in the study through consecutive
sampling. All the patients were subjected to
clinical examination by an ENT specialist
including indirect laryngoscopy (IDL). Here
IDL means examination of anatomical
structures in upper aero digestive tract with the
help of mirror. All the data of patients and
examination findings were recorded on a
specially designed history sheet. An urgent xray lateral and anterioposterior views of the
neck were performed. Depending on the IDL
examination and X-ray findings, diagnostic
endoscopy
(either
laryngoscopy
or
oesophagoscopy ) under GA was performed
and fish bone was removed. In some of the
patients fish bone was removed with the help of
foreceps and headlight under local anaesthesia
(10% lignocaine spray). In those patients with
no evidence of fish bone impaction either on
IDL examination or x-ray neck, no intervention
except symptomatic pain relief was decided.
Patients were allowed to go home after
reassurance. Oral tablet Brufen 400 mg once
daily for pain and follow up in ENT OPD after
03 days. Out of 20 cases proved negative by IDL
examination and neck X-Rays only 14 turned up
for follow up and none reported persistence of
symptoms. Sensitivity and specificity of both

For diagnosis, simple and most readily
available tools are IDL(mirror examination) and
neck–rays. Examination technique involves
examiner and patient sitting opposite to each
other at same level. Tongue is held with the
help of surgical guaze piece and slightly pulled
forward. Mirror is warmed and and tested first
on own palm and then on back of patients hand
to gain his/her confidence9. It is introduced by
holding it like a pen with patients mouth wide
open. With focused light on the mirror held in
oropharynx, a clear view of laryngo pharynx
and hypopharynx can be obtained. This
technique requires practice and it is easy to
perform in patients with long and thin neck.
Advantages of IDL are that it provides direct
visualization of the foreign body and it can be
removed with foreceps under local anaesthesia.
Its disadvantage is that it is impossible to
perform in un cooperative patient and it does
not provide view beyond pyriform fossae.
While x-rays are also useful in the diagnosis of
fishbone. Its limitation is inability to show fish
bones with poor calcification e.g China fish.
Direct laryngoscopy and oesophagoscopy
are traditional methods of removal of foreign
bodies of upper aerodigestive tract. Its
advantages include examination of all
anatomical structures in laryngopharynx,
hypophaqrynx and oesophagus under General
Anaesthesia. A number of complications can
arise as result of these techniques like
oesophageal
perforation,
mediastinitis,
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diagnostic modalities were calculated using 2/2
table and formulae. ROC curve analysis was
carried out by using MedCalc software.
RESULTS
Out of 50 patients 35 (70%) were male and
15(30%) were female. Mean age of the patient
was 35 (SD = 25). Most of the cases reported to
hospital between the months of October and
February which is the peak season for fish
hunting in the rivers in Pakistan. Fish business
is also at its peak in the restaurants during these
months. In 20 (40%) patients there was no
evidence of fish bone impaction on IDL and Xray neck. They did not require any intervention.
IDL had sensitivity of 86.7% , specificity 100%,
positive predictive value of 100% , negative
predictive 83.3% and diagnostic accuracy of
86%. X-ray neck had sensitivity of 13.3% ,
specificity 100% , positive predictive value
100% and negative predictive value of 43.47%.
The diagnostic accuracy of X ray neck in
diagnosing neck fish bone was 48%. In 8 (16%)
patients fish bone was removed through rigid
endoscope
(either
laryngoscope
or
oesophagoscope) while in 22 (44%) patients it
was removed with foreceps under local
anaesthesia with the help of headlight.
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oral NSAIDs. Reassurance and follow up was
enough for definitive management. In 60% of
the patients presence of fish bone was
Table- 1: Cross tablulation for x-ray neck in
diagnosing neck fish bone.
IDL
Present
Absent
Positive
26
0
26
Negative
4
20
24
30
20
50
Table- 2: Cross tablulation for IDL in
diagnosing neck fish bone.
Site
of
No. of
Percentage
impaction
patients
Tonsil
13
43.33%
Base
of
06
20%
tongue
Vallecullae
03
10%
Epiglottis
0
0%
Hypopharynx
02
6.66%
oesophagus
06
20%

ROC curve analysis revealed AUC for IDL
0.933 and significance level (p) as <0.0001. ROC
curve analysis for x-ray gives AUC of 0.567 and
Significance level (p) 0.4132.
Fish bone impaction presents as an acute
emergency, because patient perceives severe
pain and is unable to swallow solids and
liquids. Its early removal relieves pain and
avoids further complications11. Although in
literature a number of various investigations
are described such as flexible endoscopy and
CT scan neck for the definite diagnosis. But in
emergency circumstances and due to lack of
resources these two modalities (IDL and -Ray
neck) for the diagnosis of fish bone is best
available aid in our set up. Secondly, these are
the most cost effective investigations12. The
results of our study reflect that in 40% of cases
there was no fish bone impaction and patient`s
symptoms of throat pain were relieved with

Figure-1. Roc Curve analysis for IDL.
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Figure-2: ROC analysis for x-ray.
confirmed. In 24 patients fishbone was detected
with the help of IDL mirror examination. While
in only 6 patients x-rays gave the diagnosis.
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This high sensitivity of IDL is due to the reason
that fish bone impaction in most of the cases is
high enough in the upper aero digestive tract
to be detected on IDL. While only a few fish
bones find its way down the tract to be
impacted in lower tract13. Lower down the tract
x-rays can easily detect presence of fish bone
due to two reasons. It is the absence of
overshadowing by other bones as happens in
fish bone impaction in upper aerodigestive
tract. Where the images of mandible, hyoid
bone and laryngeal cartilages cause hindrance
in detection of fish bone. Secondly it is relative
radio opacity of the fish bone in comparison
with less opaque tissues of cervical oesophagus
which makes it prominent on neck x-rays. Our
research has shown that IDL is predominantly
more useful than x-ray neck in diagnosis of
fishbone impaction. However due to limited
view provided by the mirror examination,
fishbone impaction in esophagus can be
diagnosed on x-rays only. Moreover in many of
the cases, there is no actual impaction of fish
bone. It is the laceration caused by the
dislodged fishbone which can cause pain on
swallowing. This poor sensitivity of x-rays can
be due to inability to demonstrate small
fishbones with lesser degree of calcification.
Secondly oedema and inflammatory response
of mucosa may also obscure the view of
impacted fishbone.

images were reproduced in custom made
phantoms.
Davies WR16 showed that neck X-Rays to
be 79% sensitive and 90% specific for the
detection of fish bone in upper aerodigestive
tract but cadaveric sheep model was used.
Bathla G17 et al. provided evidence for 32%
sensitivity of neck X-Rays for detection of fish
bone impaction.
Jassar P18 described an interesting method
of differentiating between laceration of mucosa
and fish bone impaction by asking patients to
have gargles with toludine blue.
Hone SW19 presented his data about
different species of fish available in the region
and declared visibility on radiograph
dependent on position of fishbone rather their
degree of opacity.
Sundgren PC20 showed no trust in
radiographs and preferred clinical examination
and endoscopy for the detection of fish bones.
Kim HU21 described the portion of specific
fish species involved in impaction in upper
aerodigestive tract causing deep penetration
and mural involvement as compared to other
species. Dagan E22 described the relationship of
fishbone impaction to its price. Timing and
location whether eaten at home or outdoor.
Kikuchi K23 narrated a case of neglected
fishbone
presenting
as
granuloma
in
oesophagus after one year detected with the
help of endoscopy and CT scan.

Another finding of our study was the
frequency of sites of fish bone impaction. Most
common site is pharyngeal tonsils. Less
frequent sites were valecullae and base of
tongue. These results are concurrent with
studies on the same subject14. Impaction of fish
bone in cervical oesophagus and thoracic
oesophagus is less frequent as compared to
relatively dense tissues like pharyngeal tonsils,
base of tongue and valecullae.

Gulshan Hussain24 also described types of
foreign bodies encountered and indicated
presence of underlying pathology like benign
strictures, webs, neoplasms and diverticulum.
Dushyant Shetty25 emphasized use of digital
radiography giving diagnosis of fish bone
impaction in 100% of patients. He also claimed
that overshadowing by hyoid bone, laryngeal
cartilages and cooked status of fishbone may
also effect its opacity on neck X-rays.

Moreover, in 22 patients (73%) fishbone
was removed per orally under local anaesthesia
while 8(27%) required rigid endoscopy under
General Anaesthesia.

In available literature much of the work on
fish bone impaction comes from the countries
where fish consumption is high e.g Japan,
China and Malaysia. In our country there is
relatively less consumption of sea food
including fish. For this reason less number of

Ritchie T15 conducted research on 20
different species of fish and found sensitivity of
radiographs in the range of 95% but here
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4.

cases were available for the study. Secondly, the
different types of fish can have different
appearences on radiographs depending on the
extent of calcification of fish bone. This can be
the confounding factor in the study.

5.

6.

Still there is lot of room for further
research on pattern of presentation on X-rays of
various species of fish in our region.
Multicenter trials should be carried out to
further evaluate the diagnostic efficacy of these
investigative techniques.

7.

8.

9.
10.

In this era of technological advancements,
it is possible to diagnose impaction of fish bone
with 100% accuracy with investigations like CT
scan and flexible endoscopy. But the availability
of these modalities and cost of treatment are
main issues in our setup. However it is
recommended that these advanced modalities
be made available in emergency departments of
all tertiary care hospitals for the benefit of the
patients and ease of diagnosis for the attending
surgeon.

11.

12.

13.

14.

15.

CONCLUSION
16.

IDL examination is more accurate for
diagnosing fishbone impaction in upper aero
digestive tract than x-ray neck. IDL provides
the diagnosis in majority of cases, while x-rays
are useful for impaction in the esophagus only.
Those with negative results on both
investigations merely require analgesia, reassurance and follow up.

17.
18.

19.
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