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Abstract

Objective:  To  review  and  describe  the  most  characteristic  radiological  findings  of  the  most
frequent esophageal  tumor  lesions,  with  emphasis  on the  esophago-gastric  distention  technique
pneumo-computed  tomography  performed  in our institution.  To  know  the main  advantage  of
this distension  technique.
Conclusion:  Malignant  tumor  lesions  (predominantly  squamous  cell  carcinoma  in the  mid  esoph-
agus and  adenocarcinoma  in  the  distal  esophagus)  present  as  asymmetric  wall  thickening,
mucosal  irregularity,  or mass  extending  into  adjacent  organs  with  lymph  node  involvement.
Benign  tumors  (mainly  leiomyoma  being  the  most  frequent  and others  such  as  lipoma)  present
as endoluminal  growth,  with  defined  borders  and  homogeneous  attenuation.  Post-contrast
enhancement  is  scarce  or  moderate.  The  technique  of  computed  tomography  pneumotomogra-
phy technique  achieves  an  additional  distension  of the  esophageal  lumen  in all  cases.  It  allows
delimiting the  superior  and  inferior  borders  of  the  lesions,  helping  the  surgeon  to  define  the
therapeutic strategy.
©  2023  SERAM.  Published  by  Elsevier  España, S.L.U.  All  rights  reserved.
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Patología  tumoral  esofágica:  claves  diagnósticas  mediante  neumo-tomografía

computarizada  (Neumo-TC)

Resumen

Objetivo:  Revisar  y  describir  los  hallazgos  radiológicos  característicos  de las  lesiones  tumorales
esofágicas  más frecuentes  estudiadas  mediante  la  técnica  de  Neumo-TC  realizada  en  nuestra
institución.  Conocer  la  ventaja  principal  de  esta  técnica  de distensión.
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Conclusión:  Las  lesiones  tumorales  malignas  (predominantemente  el  carcinoma  de  células
escamosas en  esófago  medio  y  el  adenocarcinoma  en  esófago  distal)  se  presentan  como  un
engrosamiento  asimétrico  de  la  pared,  irregularidad  de  la  mucosa,  o  masa  que  se  extiende
hacia órganos  adyacentes  con  compromiso  ganglionar.  Los  tumores  benignos  (principalmente  el
leiomioma,  tumor  del  estroma  gastrointestinal  y  lipoma)  se  presentan  en  forma  de crecimiento
endoluminal,  con  bordes  definidos  y  atenuación  homogénea.  El  realce  post-contraste  es  escaso
o moderado.  La  técnica  de  Neumo-TC  logra  una  distensión  del lumen  esofágico  adicional  en
todos los  casos.  Esto  permite  delimitar  los  bordes  superior  e  inferior  de  las lesiones  ayudando
al cirujano  a  definir  la  estrategia  terapéutica.
© 2023  SERAM.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.

Introduction

The  oesophagus  can  be  affected  by  a  wide  variety  of  benign
and  malignant  tumors,  with  several  types  of  presentation
such  as nodules,  plaques,  ulceration,  stenosis  or  diffuse
narrowing.1 There  are  several  diagnostic  methods  for  their
evaluation,  each  offering  different  advantages  and disad-
vantages  (Table  1).

Radiological  studies  have  the advantage  of  dynamically
assessing  the  passage  of contrast  through  the oesophageal
lumen,  but  a drawback  is  that  they  only  indirectly  show  the
imprint  generated  by  mural or  extrinsic  lesions.

Upper  gastrointestinal  endoscopy  (UGE)  is  one  of  the
best  methods  for  direct  evaluation  of the  lesion  and  has
the  advantage  that  a biopsy  can  be  taken  during  the same
procedure,  although  it is  limited  in  tumor  staging.

Endoscopic  ultrasound  is  useful  for  tumor  evaluation,  its
local  extension  and the presence  of  regional  lymphadenopa-
thy,  although  it is  not  able  to  evaluate  possible  distant
metastases.2,3 Both  methods  are limited  in the presence  of
an  impassable  stenosis.

The  Pneumo-CT  technique  overcomes  this disadvantage
by  distending  the  oesophageal  lumen  through  constant  and
sustained  insufflation  of carbon  dioxide.  This  allows  a bet-
ter  characterisation  of  wall  lesions  as  well  as  a  global
evaluation.4---7

To  perform  Pneumo-CT,  the patient  is  required  to  fast for
eight  hours  and intramuscular  hyoscine  is  administered  to
achieve  an antispasmodic  effect.  A  Foley  catheter  is  inserted
transorally  or  transnasally  until  it reaches  the inferior  plane
of  the  cricopharyngeal  muscle.  Carbon  dioxide  is  insufflated
through  the  catheter  at  a continuous  and  regulated  pres-
sure  of  between  15  and  25  mmHg  with  an injection  pump
until  maximum  luminal  distension  is  achieved.  Tomographic
acquisition  of  the  neck,  thorax,  abdomen  and  pelvis  is  then
performed.  Subsequently,  multiplanar,  three-dimensional
and  virtual  endoscopy  reconstructions  are  performed  for
better  visualisation  of  the  shape  and  location  of  the lesion,
as  well  as  the size and  parietal  thickening.4

Consequently,  this  non-invasive  technique  is  useful  in
terms  of  helping  the  surgeon  to  design  the  surgical  approach
by  having  iconographic  information  on  the extent  of the
lesion,  in  addition  to  the possibility  of detecting  lymph
node  involvement  of  neighbouring  and  distant  organs  in  a

single  study.  Furthermore,  it is  indicated  when  it  is  impossi-
ble  to  perform  general  anaesthesia  or  in  the presence  of
an  oesophageal  stenosis  that  cannot  be passed  with  the
endoscope.4

The  objective  of  this  article  is  to  review  and  describe
the  characteristic  radiological  findings  of  the most common
oesophageal  tumor  lesions  studied  using  Pneumo-CT.

Leiomyoma

It  is  the  most common  benign  intramural  tumor  of the
oesophagus,  although  it  is  still  relatively  rare.8 It  is  usually
solitary,  and  the  presentation  of  multiple  or  diffuse  lesions
is  very  rare.9 It is  more  common  in men  than  in women,
with  an  average  age of  44 years.10 It  is  located  mainly  in  the
middle  and  distal thirds  of  the oesophagus,  where  there  is
the  greatest  proportion  of  smooth  muscle.  The  most  com-
monly  associated  condition  is  the  hiatus  hernia,  between
4.5---23%,  although  it  is  also  related  to  other  oesophageal
conditions  such  as  achalasia,  motility  disorders,  oesophageal
diverticula  and  gastroesophageal  reflux.8 The  most  com-
mon  symptom  is dysphagia,  followed  by  retrosternal  pain,
pyrosis  or  discomfort.  Other symptoms  include  nausea,  vom-
iting,  reflux,  breathing  problems,  bleeding,  or  it may  be
asymptomatic.9

On  Pneumo-CT  it is visualised  as  a  smooth  or  slightly  lob-
ulated  mass,  occasionally  with  calcifications.  Very  rarely  it
presents  cystic  degeneration,  necrosis  or  ulceration  (Fig.  1).
It  has  homogeneous  attenuation  with  a scant  or  moderate
enhancement  pattern  with  intravenous  contrast  and endolu-
minal  growth.10,11 It  should be remembered  that  while  gross
appearance  and  histology  can  help  differentiate  leiomyoma,
it  is  difficult  to  distinguish  it from  a  GIST  unless  immunohis-
tochemistry  testing  is  used.  Histologically,  leiomyomas  show
spindle-shaped  cells  with  elongated  nuclei  and  eosinophilic,
fibrillar  cytoplasm,  often  grouped,  sometimes  with  calci-
fications  and  mild  or  no  mitotic  activity.  They  tend  to  be
positive  for  desmin  and smooth  muscle,  and  negative  for
CD34  and  KIT  and  c-kit.12 The  difference  should  be  borne  in
mind  because  leiomyomas  do not  metastasise  and GISTs  are
associated  with  malignant  transformation  and  metastasis.
Therefore,  surgical  resection  of leiomyomas  is unnecessary
unless  they  cause  symptoms.11
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Table  1  Summary  of  the advantages  and  disadvantages  of  the  different  methods  of  evaluating  the  oesophagus.

Method  Advantages  Disadvantages

[•]Oesophagram [•]Provides  information  about  the
oesophageal  lumen

[•]Lack  of precision  in  the  characterisation  and
delimitation  of  the  lesion
• Does  not  identify  distant  metastatic  disease

[•]Endoscopy  [•]Provides  information  about  the
oesophageal  lumen
• Possibility  of  puncture  with  biopsy

[•]Requires  anaesthesia
• It  is  invasive
• Limitation  when  impassable  lesions  are

present
• Does  not  identify  distant  metastatic  disease

[•]Endoscopic ultrasound [•]Accurately  evaluates  local  tumor
extension  and regional  lymph  nodes
• Possibility  of  puncture  with  biopsy

[•]Requires  anaesthesia
• It  is  invasive
• Limitation  when  impassable  lesions  are

present
• Does  not  identify  distant  metastatic  disease

[•]Computed tomography  [•]Identifies  distant  metastatic
disease
•  Allows  identification  of

adenomegaly

[•]Uses  radiation
• Lack  of  adequate  distension  of  the

oesophageal  lumen,  limiting  wall  analysis
• Underestimates  affected  nodes  because  it

only assesses  size

[•]Pneumo-CT  [•]Distension  of  the  oesophageal
lumen  that  allows  the  wall  to  be
adequately  evaluated
• Correct  location  of  the  anatomical

limits  of  the  lesion
•  Evaluates  distant  metastatic

disease  and  lymph  node
involvement

[•]Uses  radiation
• Underestimates  affected  nodes  because  it

only assesses  size

Figure  1  64-year-old  woman  with  endoscopy  where  an  oesophageal  lesion  was  observed.  A) Axial  reconstruction  of  chest  CT
without contrast  and  without  distension.  Apparent  diffuse  thickening  of  the  distal  oesophagus  (arrow).  B and C)  Pneumo-CT  with
intravenous contrast,  in axial  (B)  and  coronal  (C)  reconstruction.  It  shows  the lesion  to  be semicircumferential,  with  defined
contours with  eccentric  calcification  (B)  and  little  enhancement  with  intravenous  contrast.  D)  Virtual  endoscopy  showing  extrinsic
compression  of  the  oesophageal  lumen  by  the  tumor  lesion.  E  and  F)  Histology  demonstrating  spindle  cells  without  atypia  arranged
in interlaced  bundles  (E),  with  positive  immunohistochemistry  for  smooth  muscle  actin (F),  confirming  the  diagnosis  of  leiomyoma.
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Figure  2  61-year-old  woman  being  studied  for  a  defect  in
oesophageal  filling  in  the  oesophagram,  in  a  context  of  cough
and  heartburn.  Axial  (A)  and  coronal  (B)  reconstructions  of
Pneumo-CT  with  intravenous  contrast.  Nodular  lesion  in the  left
lateral  wall  of  the distal  oesophagus,  with  exophytic  and  endolu-
minal  growth  (arrow).  The  biopsy  was  positive  for  CD117,  being
compatible with  a  GIST.

Gastrointestinal  stromal  tumor (GIST)

It is the  second  most  common  oesophageal  mesenchymal
tumor,  after  leiomyoma.  Most  occur  when  a person  is  in their
40  s, 50  s  or  60 s. They  are  mainly  located  in the  distal  third  of
the  oesophagus  and  the  gastro-oesophageal  junction,  com-
monly  associated  with  dysphagia.  In other  cases,  mucosal
ulceration  can  lead  to  gastrointestinal  bleeding,  including
haematemesis,  melaena,  and iron  deficiency  anaemia.

On  CT  they  show  predominantly  exophytic  growth,  with
or  without  the presence  of  ulceration.  They behave  variably
with  intravenous  contrast  since  they  can  present  both  homo-
geneous  and  heterogeneous  enhancement  due  to  necrosis,
haemorrhage  or  cystic  degeneration,  with  or  without  ulcer-
ation  (Fig.  2).12 They  often  have  vessels  inside  them  and,
rarely,  calcifications.

Metastases  are  more  frequent  through  the  haematoge-
nous  route  than the  lymphatic  route,  with  the  most  common
locations  being  the liver  and peritoneum,  followed  by the
soft  tissues,  the  lung  and  the  pleura.13

Immunohistochemistry  is  essential  for  diagnosis,  as  GISTs
are  positive  for  CD117  and  often  for  CD34.

Lipoma

Oesophageal  lipoma  represents  0.4%  of  benign  tumors  of
the  gastrointestinal  tract.  Eighty-five  percent  are  asymp-
tomatic  and  incidental  findings,  while  the  symptomatic  ones
can  manifest  with  dysphagia,  epigastralgia  or  regurgitation
depending  on  the  size; in a  lower  percentage  of cases they
are  associated  with  symptoms  of  bronchial  aspiration  and
respiratory  tract infection.

Lipomas  are  composed  of adipose  tissue  surrounded  by  a
fibrous  capsule.  It  should  be  remembered  that  on  CT they
appear  as  a  well-defined  mass of  low  attenuation  between
−70  to −120  HU.  Resection  is  only  indicated  in symptomatic
cases  (Fig.  3).14

Oesophageal cancer

Eighty  percent  of  oesophageal  neoplasms  are malignant  and,
of  these,  90%  are  squamous  carcinomas  and  adenocarcino-
mas.

Squamous  cell  carcinoma  primarily  involves  the mid-
dle  third  of the oesophagus,  followed  by  the lower

Figure  3  65-year-old  woman  being  studied  for  swallowing  dis-
orders,  hypersalivation  and  cough,  with  a  lipoma  that  could
not be resected  by  endoscopy.  Axial  (A)  and  sagittal  (B)  recon-
structions in  the  mediastinal  window  of  a  Pneumo-CT  with
intravenous  contrast.  Lesion  with  fatty  density  and  defined
contours  that  occupies  almost  the  entire  oesophageal  lumen
(arrow). The  lesion  is  pedunculated  and  originates  from  the
anterior wall  of  the  upper  oesophagus  (black  arrow).

third and  then  the  upper  third.  They  may  have  various
macroscopic  morphological  patterns  appearing  as  poly-
poid,  flat  or  ulcerated  lesions.  Superficial  ones  affect  the
mucosa  or  submucosa  and  are usually  flat,  plaque-like
or  slightly  elevated.  The  advanced  ones  are  infiltra-
tive,  although  they  can also  be polypoid,  fungal  or
ulcerative.15

Adenocarcinoma  affects  patients  over 50  years  of age.
The  most  important  risk  factor  is  the  presence  of  Barrett’s
oesophagus,  a  pre-malignant  condition  where  the normal
squamous  epithelium  of  the lower  part  of  the oesoph-
agus  is  replaced  by  intestinal  columnar  epithelium.16,17

The  most  common  location  is  the lower  third  of  the
oesophagus  and it tends  to  invade  the cardia  and  fun-
dus  by  direct  extension  through  the  gastro-oesophageal
junction.  The  most  common  symptoms  include  progres-
sive dysphagia,  odynophagia  and weight  loss; in  the  case
of  mediastinal  invasion,  there  may  be chest  pain  unre-
lated  to  swallowing.15 On Pneumo-CT,  it usually  presents
as  a diffuse  thickening  of  the oesophageal  wall,  as  a  poly-
poid  lesion  with  scalloped  edges  and  irregularity  of  the
mucosa,  or  as  a mass  that  projects  into  the lumen  of  the
oesophagus  (Fig.  4).15

It  must  be remembered  that  both  histological  types  are
difficult  to differentiate  in imaging  tests,  although  the  role
of  Pneumo-CT  is  local  and  distant  staging.18 To  evaluate
local  invasion,  infiltration  of  the fatty  planes  adjacent  to
the  tumor  and  direct  invasion  of the  aorta,  trachea  or
bronchus  must  be considered,  including  the presence  of  fis-
tulas  (Fig.  5).19 The  most  affected  distant  organs  are  the
liver,  lungs,  bones  and  adrenal  glands.  The  presence  of  any
of  these  findings  forces  us to  consider  the possibility  of an
unresectable  tumor.20

Lymphoma

Oesophageal  involvement  by  lymphoma  is  usually  secondary
to  local  invasion  from  the  stomach  or  mediastinum,  and rep-
resents  less than  1% of  all  gastrointestinal  lymphomas,  with
primary  oesophageal  lymphoma  being  extremely  rare.21 The
most  common  histological  type  in the oesophagus  is  diffuse
large  B-cell  lymphoma.15
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Figure  4  71-year-old  man  undergoing  study  for  dysphagia,  with  a  diagnosis  of  infiltrating  lesion  in the  distal  oesophagus  by  upper
gastrointestinal  endoscopy.  Axial  (A)  and  coronal  (B)  reconstructions  of  a  Pneumo-CT  with  intravenous  contrast,  showing  asymmetric
mural thickening  on  the anterior  wall  of  the  distal  oesophagus  (arrow)  and  adjacent  adenopathy  (dotted  arrow).  C)  Virtual  endoscopy
shows irregular  reduction  of  the  oesophageal  lumen.  D)  Histology  with  haematoxylin  and  eosin  staining  (×100)  showing  atypical
gland-forming  epithelial  proliferation  consistent  with  adenocarcinoma.

Figure  5  A 55-year-old  man  referred  from  another  centre  due
to a  diagnosis  of  squamous  cell  carcinoma  of  the oesophagus,  a
Pneumo-CT  with  intravenous  contrast  was  requested  for  stag-
ing. Coronal  (A)  and  axial  (B)  reconstructions  in mediastinal
window  show  a  circumferential  mural  thickening  with  a  raised
and ulcerated  appearance  in  the  middle  oesophagus  (arrow),
which generates  a  severe  stenosis  of  the  lumen  and  invades
neighbouring  structures  with  a fistula  between  the  oesophageal
lesion  and  the  left  main  bronchus  (dotted  arrow).  C)  Axial  recon-
struction  in  lung  window  shows  the  oesophagobronchial  fistula
(dotted arrow)  and  secondary  pulmonary  nodular  lesions  (arrow-
heads).

It may  present  with  dysphagia,  but  many  patients  are
asymptomatic,  and  its  most  common  location  is  the distal
third  of  the  oesophagus.  It  must  be  remembered  that  on
CT  it  can  present  in various  forms:  as  a  polyp,  an  ulcera-
tive  lesion,  a  concentric  and  asymmetric  mural  thickening,
multifocal  nodules,  thickening  of  folds,  or less  frequently
as aneurysmal  dilations  of the  oesophagus.  Although  these
findings  are  similar  to  other  entities,  the  presence  of  medi-
astinal  lymphadenopathy  or  an  intact  fatty  plane between
the  tumor  mass  and  neighbouring  structures  is  suggestive  of
lymphoma  (Fig.  6).22

Melanoma

This  is  a very  aggressive  tumor,  presenting  with  dysphagia,  in
patients  with  an  average  age of 60  years.  The  lesions  usually
present  as  non-obstructive  polyps. It should  be remembered
that  primary  melanoma  is  10  times  more  common  than
metastatic  melanoma,  with  primary  melanoma  represent-
ing  0.1−0.2%  of  oesophageal  neoplasms.23 The  oesophagus
lacks  melanoblasts,  the precursors  of melanocytes,  so  it
is  postulated  that  there  may  be an  aberrant  migration  of
melanocytes  to  the  oesophagus  during  embryogenesis.23 On
CT  it appears  as  a lesion  with  soft  tissue  density,  homo-
geneous  or  heterogeneous,  and  it may  show  enhancement
in  the  arterial  phase  (Fig.  7). In endoscopy  they  can  be
observed  as  pigmented  lesions,  although  they  do  not always
present  this way  since  there  is a  group  of  pigmented  lesions
that  must  be confirmed  by  immunohistochemistry  due  to the
positivity  of  S-100,  MELAN-A  and HBM-45  proteins.24

Differential diagnoses

Cysts and  duplications

These  are not  neoplasms,  but  malformations  of  the  oesopha-
gus  that  can  cause  symptoms  similar  to  the lesions  previously
described.  These  lesions  include  congenital  developmen-
tal cysts,  duplications,  inclusion  cysts  and neuroenteric
cysts.  They are less  common  in the  oesophagus  than  in
other  locations  of  the  digestive  tract.  They  are  generally
asymptomatic,  although  they  can  cause  dysphagia  due  to
oesophageal  compression.
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Figure  6  65-year-old  woman  undergoing  study  for  an  oesophageal  lesion  with  biopsy  with  insufficient  material  from  another  cen-
tre. Pneumo-CT  with  intravenous  contrast.  Coronal  (A  and  B)  and axial  (C  and D)  reconstructions  in mediastinal  window,  showing
extensive concentric  and  asymmetric  mural  thickening  of the  entire  oesophagus  (arrows)  with  little  enhancement  with  intra-
venous contrast,  and  in  intimate  contact  with  the  neighbouring  structures,  but  without  apparent  invasion  (dotted  arrows).  Note  the
splenomegaly (*) and  adenomegaly  in  the  gastrohepatic  ligament  (arrowhead).  E  and  F)  Endoscopy  with  biopsy  was  repeated,  which
reported diffuse  large  B-cell  lymphoma.  Photomicrography  (×40,  H&E  stain)  shows  numerous  large  and  pleomorphic  lymphoid  cells
with prominent  nucleoli  (E),  with  an  immunophenotype  with  predominance  of  CD20  (F).

Figure  7  80-year-old  woman  being  studied  for  dysphagia  and
weight loss,  with  upper  gastrointestinal  endoscopy  that  showed
hyperpigmented  lesions.  A)  Pneumo-CT  with  intravenous  con-
trast,  coronal  reconstruction,  showing  in  the distal  third  of  the
oesophagus  a  nodular  lesion  with  soft  tissue  density  and  hetero-
geneous  enhancement  with  intravenous  contrast  that  protrudes
into the  oesophageal  lumen  and  reduces  its  calibre  (*).  A  lesion
with  similar  characteristics  is  observed  below  in the  gastric
subcardia  (dotted  arrow).  B)  Three-dimensional  reconstruction
with  lung  window  showing  the  absence  of  lumen  in the  distal
third of  the  oesophagus  caused  by  the  lesion  (arrow)  and  the
imprint  of  the  gastric  lesion  on  the  subcardia  (dotted  arrow).  C)
Positive immunohistochemistry  for  MELAN-A,  being  compatible
with  melanoma.

On  CT  they  are  seen  as  a  cystic  image  with  liquid
content,  although  previous  infections  can  alter  this  attenu-
ation  (Fig.  8).25 Additionally,  the wall  may  be  slightly  thicker
than  that  of a bronchogenic  cyst.26

Complications  include  carcinoma  arising  within  the cyst
or  peptic  ulceration  if  they  involve  the gastric  mucosa.27

Oesophageal  varices

Oesophageal  varices  are dilated  submucosal  veins  of  the
oesophagus  and an important  portosystemic  collateral  path-

Figure  8  30-year-old  man  with  incidental  finding  of  an
oesophageal  lesion  on  an  abdominal  CT without  distension
performed  for  abdominal  pain.  Pneumo-CT  with  intravenous
contrast,  coronal  reconstruction,  showing  in  the  wall  of  the
gastro-oesophageal  junction  a  hypodense  image  with  defined
edges, without  enhancement  with  intravenous  contrast  (arrow),
which was  interpreted  as  a  duplication  cyst.  Endoscopy  con-
firmed  the diagnosis.

way  associated  with  portal  hypertension.  It  is  important  that
they  be detected  due  to  the  risk  of  haemorrhage,  manifested
by  haematemesis,  melaena,  syncope  or  even  hypovolaemic

shock.
They are easily  recognisable  on  CT  as  tortuous,  dilated

and  enhancing  tubular  structures  which  can  protrude  into
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Figure  9  68-year-old  man  with  T1  oesophageal  cancer  diag-
nosed by  endoscopic  ultrasound  and  a  history  of  alcoholic
cirrhosis, in staging  plan.  Pneumo-CT  with  intravenous  contrast.
Axial reconstruction  (A),  showing  thickening  and irregularity  of
the  distal  third  of  the  oesophageal  wall  due  to  oesophageal
varices  (arrows).  Note  the  para-oesophageal  varices  (dotted
arrow)  and  liver  cirrhosis  (*).  B)  Coronal  reconstruction  with
maximum  intensity  projection  that  highlights  the  oesophageal
varices  (arrows).  C)  Virtual  endoscopy  shows  the  imprint  of  the
varices on  the oesophageal  lumen.

the  oesophageal  lumen.28 In addition,  the oesophageal  wall
is  usually  thickened  (Fig.  9).

Conclusions

Malignant  tumor  lesions  (predominantly  squamous  cell  car-
cinoma  in  the middle  oesophagus  and adenocarcinoma  in
the  distal  oesophagus)  present  as  an  asymmetrical  thicken-
ing  of  the  wall,  an irregularity  of  the mucosa,  or  a mass  that
extends  into  adjacent  organs  with  lymph  node  involvement.
Benign  tumors  (mainly  leiomyoma,  GIST  and lipoma)  present
in the  form  of endoluminal  growth, with  defined  borders
and  homogeneous  attenuation.  Post-contrast  enhancement
is  poor  or  moderate.  The  Pneumo-CT  technique  achieves
additional  distension  of  the oesophageal  lumen  in all  cases.
It  allows  the  thickening  of the oesophageal  wall  to  be
identified  and  the upper  and  lower  borders  of  the lesions
to  be  delimited,  helping  the surgeon  to  define  the ther-
apeutic  strategy.  It helps  evaluate  local  tumor  extension
and regional  lymph  node  involvement,  in addition  to extra-
oesophageal  and distant  disease  in  a single  examination.
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5. Ulla M, Cavadas D, Muñoz I, Beskow A, Seehaus A,
García-Mónaco R. Esophageal cancer: Pneumo-64-MDCT.
Abdom Imaging. 2010;35:383---9, http://dx.doi.org/10.
1007/s00261-009-9554-3.

6. Ulla M, Gentile E, Yeyati EL,  Diez ML, Cavadas D, Garcia-Monaco
RD, et al. Pneumo-CT assessing response to neoadju-
vant therapy in esophageal cancer: Imaging-pathological
correlation. World J  Gastrointest Oncol. 2013;5:222---9,
http://dx.doi.org/10.4251/wjgo.v5.i12.222.

7. Diaz FN, Ulla M, Lastiri JM, Wright FG, Cavadas D. Pneumo-PET-
CT:  Initial Results of  This Novel Technique on the  Evaluation
of Esophageal and Gastric Tumors with Anatomic-Surgical
Correlation. Gastroenterol Res Pract. 2019;2019:4123851,
http://dx.doi.org/10.1155/2019/4123851.

8. Mutrie CJ, Donahue DM, Wain  JC, Wright CD, Gais-
sert HA, Grillo HC, et al. Esophageal leiomyoma: A
40-year experience. Ann Thorac Surg. 2005;79:1122---5,
http://dx.doi.org/10.1016/j.athoracsur.2004.08.029.

9. Crouch G, Devitt PG, Thompson SK. Diffuse esophageal
leiomyomatosis. Dis Esophagus. 2011;24:145---6 http://10.1111/
j.1442-2050.2010.01114.x

10. Winant AJ, Gollub MJ, Shia J, Antonescu C, Bains MS, Levine
MC. Imaging and Clinicopathologic Features of  Esophageal
Gastrointestinal Stromal Tumors. AJR Am J Roentgenol.
2014;203:306---14, http://dx.doi.org/10.2214/AJR.13.11841.

11.  López Grove R, Gentile E, Savluk L, Santino JP, Ulla
M. Correlación anatomopatológica con neumo-tomografía
computarizada de lesiones gástricas subepiteliales. Radi-
ologia. 2022;64:237---44, http://dx.doi.org/10.1016/j.rxeng.
2022.02.001.

12. Iannicelli E, Sapori A, Panzuto F, Pilozzi E, Delle Fave G,
David V.  Oesophageal GIST: MDCT findings of  two cases and
review of  the literature. J  Gastrointest Cancer. 2012;43:481---5,
http://dx.doi.org/10.1007/s12029-011-9295-8.

13. Sripathi S,  Rajagopal K, Srivastava RK, Ayachit A. CT fea-
tures, mimics and atypical presentations of gastrointestinal
stromal tumor (GIST). Indian J Radiol Imaging. 2011;21:176---81,
http://dx.doi.org/10.4103/0971-3026.85364.

14. Aluja F,  Mora J, Cabezas A, Upegui D,  Castaño N,  Tramon-
tini C. Lipomas: de la cabeza a los pies. Rev Colomb Radiol.
2016;27:4369---77.

552

dx.doi.org/10.1007/s00261-017-1218-0
dx.doi.org/10.1053/j.semtcvs.2006.11.005
dx.doi.org/10.1053/j.semtcvs.2006.11.005
dx.doi.org/10.1245/aso.2003.12.002
dx.doi.org/10.1007/s00261-011-9784-z
dx.doi.org/10.1007/s00261-009-9554-3
dx.doi.org/10.1007/s00261-009-9554-3
dx.doi.org/10.4251/wjgo.v5.i12.222
dx.doi.org/10.1155/2019/4123851
dx.doi.org/10.1016/j.athoracsur.2004.08.029
http://doi.org/10.1111/j.1442-2050.2010.01114.x
http://doi.org/10.1111/j.1442-2050.2010.01114.x
dx.doi.org/10.2214/AJR.13.11841
dx.doi.org/10.1016/j.rxeng.2022.02.001
dx.doi.org/10.1016/j.rxeng.2022.02.001
dx.doi.org/10.1007/s12029-011-9295-8
dx.doi.org/10.4103/0971-3026.85364
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070
http://refhub.elsevier.com/S2173-5107(23)00138-6/sbref0070


Radiología  65  (2023)  546---553

15. Lewis RB, Mehrotra AK, Rodriguez P, Levine MS. From
the radiologic pathology archives: Esophageal neo-
plasms: radiologic-pathologic correlation. Radiographics.
2013;33:1083---108, http://dx.doi.org/10.1148/rg.334135027.

16. Umar SB, Fleischer DE. Esophageal cancer: Epidemiology, patho-
genesis and prevention. Nat Clin Pract Gastroenterol Hepatol.
2008;5:517---26, http://dx.doi.org/10.1038/ncpgasthep1223.

17. Wheeler JB, Reed CE. Epidemiology of esophageal cancer.
Surg Clin North Am. 2012;92:1077---87, http://dx.doi.org/10.
1016/j.suc.2012.07.008.

18. Tirumani H, Rosenthal MH, Tirumani SH, Shinagare AB, Kra-
jewski KM, Ramaiya NH. Esophageal Carcinoma: Current
Concepts in the Role of Imaging in Staging and Manage-
ment. Can Assoc Radiol J. 2015;66:130---9, http://dx.doi.org/10
.1016/j.carj.2014.08.006.

19. Kim TJ, Kim HY, Lee KW, Kim MS. Multimodality assessment
of esophageal cancer: Preoperative staging and monitor-
ing of response to therapy. Radiographics. 2009;29:403---21,
http://dx.doi.org/10.1148/rg.292085106.

20. Encinas de la  Iglesia J,  Corral de la Calle MA, Fer-
nández Pérez GC, Ruano Pérez R, Álvarez Delgado A.
Esophageal cancer: Anatomic particularities, staging,
and imaging techniques. Radiologia. 2016;58:352---65,
http://dx.doi.org/10.1016/j.rx.2016.06.004.

21. Chadha KS, Hernandez-Ilizaliturri FJ, Javle M.  Primary
esophageal lymphoma: Case series and review of the lit-
erature. Dig Dis Sci. 2006;51:77---83, http://dx.doi.org/10
.1007/s10620-006-3088-0.

22. Ghimire P, Wu GY, Zhu L.  Primary esophageal lym-
phoma in immunocompetent patients: Two case reports
and literature review. World J Radiol. 2010;2:334---8,
http://dx.doi.org/10.4329/wjr.v2.i8.334.

23. Sanchez AA, Wu TT, Prieto VG, Rashid A, Hamilton SR,
Wang H. Comparison of primary and metastatic malig-
nant melanoma of the esophagus: Clinicopathologic review
of 10 cases. Arch Pathol Lab Med. 2008;132:1623---9,
http://dx.doi.org/10.5858/2008-132-1623-COPAMM.

24. Kohoutova D,  Worku D, Aziz H, Teare J,  Weir J, Larkin J.
Malignant Melanoma of the Gastrointestinal Tract: Symptoms,
Diagnosis, and Current Treatment Options. Cells. 2021;10:327,
http://dx.doi.org/10.3390/cells10020327.

25. Ha C, Regan J,  Cetindag IB, Ali A, Mellinger JD. Benign
esophageal tumors. Surg Clin North Am. 2015;95:491---514,
http://dx.doi.org/10.1016/j.suc.2015.02.005.

26. Wiechowska-Kozłowska A, Wunsch E, Majewski M, Milkiewicz
P. Esophageal duplication cysts: Endosonographic find-
ings in asymptomatic patients. World J Gastroenterol.
2012;18:1270---2, http://dx.doi.org/10.3748/wjg.v18.i11.1270.

27. Jacob R, Hawkes ND, Dallimore N, Butchart EG, Thomas
GAO, Maughan TS. Case report: Squamous carcinoma in
an oesophageal foregut cyst. Br  J Radiol. 2003;76:343---6,
http://dx.doi.org/10.1259/bjr/30574796.

28. Somsouk M,  To’o K, Ali M, Vittinghoff E, Yeh BM, Yee J,
et al. Esophageal varices on computed tomography and sub-
sequent variceal hemorrhage. Abdom Imaging. 2014;39:251---6,
http://dx.doi.org/10.1007/s00261-013-0057-x.

553

dx.doi.org/10.1148/rg.334135027
dx.doi.org/10.1038/ncpgasthep1223
dx.doi.org/10.1016/j.suc.2012.07.008
dx.doi.org/10.1016/j.suc.2012.07.008
dx.doi.org/10.1016/j.carj.2014.08.006
dx.doi.org/10.1016/j.carj.2014.08.006
dx.doi.org/10.1148/rg.292085106
dx.doi.org/10.1016/j.rx.2016.06.004
dx.doi.org/10.1007/s10620-006-3088-0
dx.doi.org/10.1007/s10620-006-3088-0
dx.doi.org/10.4329/wjr.v2.i8.334
dx.doi.org/10.5858/2008-132-1623-COPAMM
dx.doi.org/10.3390/cells10020327
dx.doi.org/10.1016/j.suc.2015.02.005
dx.doi.org/10.3748/wjg.v18.i11.1270
dx.doi.org/10.1259/bjr/30574796
dx.doi.org/10.1007/s00261-013-0057-x

	Esophageal tumors: The keys to diagnosis by pneumo-computed tomography
	Introduction
	Leiomyoma
	Gastrointestinal stromal tumor (GIST)
	Lipoma
	Oesophageal cancer
	Lymphoma
	Melanoma
	Differential diagnoses
	Cysts and duplications
	Oesophageal varices

	Conclusions
	Funding
	Authorship
	Conflicts of interest
	References


