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INTRODUCTION:  Achalasia  is an  uncommon  oesophageal  motility  disorder  caused  by failed  relaxation  of
a  hypertensive  lower  oesophageal  sphincter  in  response  to  swallowing.  It often  manifests  clinically  with
symptoms  such  as  dysphagia,  regurgitation,  and  weight  loss.

Manometry  is considered  the  gold  standard  diagnostic  test  in  diagnosing  this  condition.  However,  it
is  not  always  accessible,  especially  in  the  resource-limited  setting.  Other  radiological  adjuncts,  such  as
barium oesophagram,  often  show  features  that  are  highly  suggestive  of achalasia:  the  bird-beak  appear-
ance of the distal  oesophagus,  and  a dilated  oesophagus  (megaoesophagus)  containing  food  residue,
which  may  then  progress  to  become  tortuous  (sigmoid)  or aperistaltic.  Thus,  the  use  of  these  tests  play
a significant  role in the  identification  of  this  condition.
CASE  PRESENTATION:  Three  patients  were  diagnosed  with  achalasia  at the  San  Fernando  General  Hospital,
Trinidad  and  Tobago.  Together  with  characteristic  symptoms,  barium  oesophagrams  demonstrated  fea-
tures  of achalasia,  bearing  a close  resemblance  to those  of a  caged  bird.  The  barium  oesophagrams  were

scrutinized  by  a fellowship  trained,  upper  GI  advanced  laparoscopic  surgeon,  and  the  consistent  features
described  were  noted.
CONCLUSION:  In  the  setting  where  manometry  is not  accessible,  barium  oesophagram  plays  an  important
role. We  propose  that  recognition  of  easily  identifiable  features  such  as  the  “caged  bird  sign  of  achalasia”
on  this  imaging  modality  can  assist  in  the  diagnosis  of this  entity.

© 2020  The  Author(s).  Published  by Elsevier  Ltd on behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Achalasia was first described in 1672 by Sir Thomas Wills,
where he treated a patient with cardiospasm by performing lower
oesophageal dilation using a whale sponge attached to a whale

bone. The actual name “achalasia” was given to the condition by
Hurt and Rake in 1929 when they discovered that the disease pro-
cess was as a result of failure of relaxation of the lower oesophageal

∗ Corresponding author at: The University of the West Indies, St. Augustine,
Trinidad and Tobago.

E-mail addresses: yardesh singh@hotmail.com (Y. Singh), sidiyq@gmail.com
(S. Mohammed).

1 First author.

e
T
m
p
f
a
f
b
e

https://doi.org/10.1016/j.ijscr.2020.10.017
2210-2612/© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing 

creativecommons.org/licenses/by-nc-nd/4.0/).
phincter [1]. With the improvement in technology, we are now
ble to easily make the diagnosis.

The diagnostic gold standard test for achalasia is oesophageal
anometry; the American College of Gastroenterology guide-

ines suggest the use of oesophageal manometry once endoscopy
xcludes an anatomical cause for the patient’s symptoms [2]. In
rinidad and Tobago, a developing country, access to oesophageal
anometry is extremely limited, and we  therefore rely on the

resentation of typical symptoms, together with characteristic
eatures on other imaging modalities to aid in the diagnosis of
chalasia. Barium oesophagram demonstrates easily recognisable

eatures, such as a dilated oesophagus with distal narrowing (bird’s
eak appearance), and delayed emptying into the stomach. How-
ver, there are other pathologies that are associated with the bird’s
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Fig. 1. Comparison between a bird and the Caged bird sign of achalasia.
The star shows the birds head and neck which is where the distal oesophagus tappers
off. The triangle is in the area of the body and tail of the bird which is representative
of  the dilated portion of the oesophagus with food debris. The circle shows one rib
of  the thoracic cage encircling the bird.

Fig. 2. The star shows the birds head and neck which is where the distal oesophagus
tappers off. The triangle is in the area of the body and tail of the bird which is
representative of the dilated portion of the oesophagus with food debris. The circle
shows one rib of the thoracic cage encircling the bird.

Fig. 3. The star shows the birds head and neck which is where the distal oesophagus
tappers off. The triangle is in the area of the body and tail of the bird which is
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beak sign. For example, differentiation between a caecal volvulus
and a caecal bascule seen on contrast enema, as well as incomplete
obstruction of a sigmoid volvulus, also feature the bird’s beak sign
[3,4].

Since this study is a retrospective look at one of the common
tests used in the treatment protocol of achalasia, and no patients
were denied the current gold standard care, ethical approval or
registration of the study was not deemed to be required.

In this retrospective, single centre, non-consecutive study,
three patients who were diagnosed with achalasia had the bar-
ium oesophagram reviewed by the same surgical consultant. This
consultant is a fellowship trained, advanced laparoscopic, upper
GI surgeon. The patients then underwent successful laparoscopic
Heller’s myotomy with fundoplication. In an attempt to clarify the
possible ambiguity of the bird’s beak sign, we wish to introduce the
“caged bird sign of achalasia”, based on the appearances of their
barium oesophagrams, which showed features of the abnormal
oesophagus bearing semblance to that of a caged bird: a tapered
lower oesophagus resembling a bird’s beak, dilated aperistaltic
oesophagus resembling the head, body and tail of a bird, all enclosed
by the thoracic cage. This case series was reported in accordance
with the PROCESS guidelines [5].

2. Method

All confirmed cases of achalasia between January 2017 and
December 2019 at a single tertiary hospital located in South
Trinidad were included in this retrospective, observational study.
The inclusion criteria were an oesophageal manometric diagnosis
of achalasia and a barium meal. Three patients fulfilled the require-
ments.

The observation, description and analysis of the barium meal
was done by a trained, minimally invasive, upper GI, laparoscopic
surgeon. The study was registered with a research registry (UIN:
researchregistry6015) and all required approvals were obtained
[6].

Since this is an observational study, stills of the barium meal
studies for each case were used to describe the sign, with the
omission of all patient identifiers to maintain patient confidential-
ity.

3. Case 1

A patient with no previous comorbidities presented with a six
month history of dysphagia to solids, regurgitation twenty minutes
after eating, and associated weight loss of twenty pounds. Upper GI
endoscopy showed a dilated oesophagus with delayed relaxation
of the distal oesophagus.

Barium oesophagram (Fig. 1) showed tapering of the distal
oesophagus, a dilated oesophagus with diminished peristalsis, and
delayed flow of contrast into the stomach.

4. Case 2

A patient presented with a two year history of dyspha-
gia to solids. Upper GI endoscopy reported resistance to
passage of the scope at the gastro-oesophageal junction, an aki-
netic, dilated oesophagus, and significant residual food debris

within.

Barium oesophagram (Fig. 2) showed persistent dilation of the
distal oesophagus with smooth tapering at the gastro-oesophageal
junction.
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epresentative of the dilated portion of the oesophagus with food debris. The circle
hows one rib of the thoracic cage encircling the bird.

. Case 3

A 46 year old who  had had a previous thymectomy, pre-
ented with a history of dysphagia to solids. Upper GI endoscopy

eported delayed relaxation at the gastro-oesophageal junction,
ith a dilated and akinetic esophagus.
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Barium oesophagram (Fig. 3) showed tapering at the gastro-
oesophageal junction, a mildly dilated, aperistaltic oesophagus, and
delayed passage of contrast into the stomach.

6. Discussion

Achalasia is characterised manometrically, by insufficient relax-
ation of the lower oesophageal sphincter (LOS) and a reduction
in or absence of oesophageal peristalsis; radiographically by the
“bird-beak” appearance suggesting poor emptying of barium, and
endoscopically by a dilated oesophagus with retained saliva, liquid,
and undigested food particles, in the absence of mucosal stricturing
or tumour.

Typical findings for achalasia on oesophageal manometry
include aperistalsis of the distal oesophagus, LOS resting pressure
more than 45 mmHg, and incomplete LOS relaxation on swallow-
ing. Although manometry is considered the gold standard, other
radiological studies may  be useful adjuncts, particularly in settings
where manometry is not available [7].

Vantrappen et al. initially used the barium swallow while inves-
tigating patients being treated for achalasia. Features on barium
oesophagram such as aperistalsis and dilation, narrowed gastroe-
sophageal junction, and poor emptying into the stomach, can be
used to support a diagnosis of achalasia when coupled with char-
acteristic clinical symptoms [8,9]. These features are consistent
with the typical bird’s beak sign. The caged bird sign localizes
pathology to the thoracic cavity by identification an additional fea-
ture, viz. the rib cage, as opposed to the relative non-specificity
of the rat-tail sign, which describes only the tapering of the vis-
cus.

In Trinidad and Tobago, a developing country with very limited
resources, our case series of barium oesophagram demonstrates
features likened to those of a caged bird: the head of the bird rep-
resenting tapering of the distal oesophagus due to failed relaxation
of the LOS, the body and tail of the bird representing an aperistaltic,
dilated oesophagus, and the bird’s cage representing the thoracic
cage. This sign can be distinguished from other described bird’s
beak signs as previously mentioned, and can possibly be diagnostic
of achalasia for resource poor settings.

The cost of an upper GI endoscopic study and conventional
manometry ranges between $600–$700 USD, and this facility is not
available in our public setting, versus a barium oesophagram which
is readily available to the patient from the public health care system.
As such, many of our patients may  have a barium oesophagram as
the only available investigation. During this observational study,
all radiographs were scrutinized by a specialist advanced, upper
GI laparoscopic surgeon.We therefore propose that in a resource
limited center, the caged bird sign would be a good diagnostic tool.

This study is limited by the small number of cases, as well as
the small population studied, and the incidence of the disease is
described as low in the quoted literature. Thus, a retrospective look
at a larger, high flow center, with access to more scans can further
substantiate these findings. Thus, a prospective study should be
conducted with more institutions and as such an increase in the
number of patients.

7. Conclusion

The features of achalasia can be easily demonstrated as closely
resembling the appearance of a caged bird on barium oesophagram.

In resource-limited settings, we propose that the recognition of
this “caged bird sign” on barium oesophagram should be included
as an easily recognisable, and possibly a diagnostic sign of achala-
sia.

[
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