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ABSTRACT

Introduction: MDCT plays an important role in
detecting various finding of locally advanced carcinoma
oesophagus and metastasis, which helps the surgeons to
decide the line of management. Present study describes
various finding of oesophageal carcinoma on CT to aid in
its diagnosis and staging.

Aim: The aim of our study is to evaluate and describe the
various Multi Detector Computed Tomography findings
of carcinoma oesophagus to aid in its diagnosis and
staging.

Materials and Methods: After ethical clearance, a
prospective study was carried out in the Department of
Radiodiagnosis, BMC & RI, Bangalore from October 2014
to September 2015. After obtaining consent, 37 patients
presenting with clinical symptoms and signs pertaining
to carcinoma of oesophagus, who underwent prior
endoscopic biopsy, were studied with Multi Detector CT
scanner (Siemens somatom emotion- 6 slice CT) using
thin sections. Oral and IV contrast was used. Three
dimensional reconstructions were done and various CT
findings of oesophageal cancer studied. The diagnosis
and staging confirmed by post-operative histopathology.

INTRODUCTION

Carcinoma of oesophagus remains most lethal and third
most prevalent gastrointestinal malignancy in the world,
because of its late presentation and early extramural disease
spread, which results in poor long term prognosis with a
Syear survival rate of less than 10% [1,2]. Early oesophageal
cancer has shown a good 5-year survival rate of 57%—-78%
[3]. The prognosis is poor in locally advanced disease and
worse in cases with distant metastasis [4]. Squamous cell
carcinomas (SCCs) and adenocarcinomas are the most

International Journal of Anatomy, Radiology and Surgery. 2016 Jul, Vol-5(3): RO37-R0O40

Keywords: Carcinoma, Histopathology, Oesophagus, Staging

Original Article

The Role of MDCT in
Oesophageal Cancer

L. SUMITHRA, KR. VIJAY KUMAR, BR. NAGARAJ

Results : Carcinoma oesophagus was commonly seen
in age group between 50 to 60 years (59.5%) with males
(51.8%) more commonly affected than females (48.6 %). All
patients predominantly presented with dysphagia. Alcohol
and smoking was the associated risk factor. The lower
1/3 of oesophagus affected more commonly compare
to other parts. The wall thickness in majority of the cases
measured between 10-20mm (83.8%). T3SNOMx was the
most common staging found in CT (56.7%).16.2% cases
presented with metastasis. Squamous cell carcinoma
(86.5%) was the most common histopathological type
presented. Twenty six patients got operated out of 37
and CT staging was compared with the post operative
histopathological staging. The sensitivity of CT-scan for
‘T’ stage were 73.0%, in ‘N’ stage 80.7% and in ‘M’ stage
being 100%.

Conclusion: CT-scanis excellentin the diagnosis of distant
metastasis and lymphadenopathies. Thus, evaluation of
various CT findings and preoperative staging of carcinoma
oesophagus will help to decide management of these
patients. Hence, CT plays an important role in detecting
and staging carcinoma oesophagus.

common oesophageal cancers [5].

Risk factors for squamous cell carcinoma of the oesophagus
include tobacco, alcohol [6]. The risk factors for development
of adenocarcinoma include reflux esophagitis and resultant
Barrett's oesophagus, due to the chronic irritation of the
mucosal lining and dietary factors [7]. Prior irradiation is also
considered probable risk factor for developing carcinoma
oesophagus [8]. Imaging studies play a key role in the
Detection of local invasion and metastasis in patients with
carcinoma oesophagus. Thus, helping surgeons to triage the
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patients and choose the line of management. The usefulness
and limitations of computed tomography is also discussed.

AIMS

To evaluate and describe the various CT-scan findings in
carcinoma oesophagus to aid in its diagnosis and staging.

MATERIALS AND METHODS

A prospective study of detecting and describing various
MDCT findings in carcinoma of oesophagus was carried out
in the Department of Radiodiagnosis, BMC & RI, Bangalore
from October 2014 to September 2015. After obtaining
consent, 37 patients presenting with clinical symptoms
and signs pertaining to carcinoma of oesophagus, who
underwent prior endoscopic biopsy, were studied with Multi
Detector CT scanner (Siemens somatom emotion- 6 slice
CT) using thin sections. Oral and IV contrast was used. Three
dimensional reconstructions were done and various CT-scan
findings in carcinoma oesophagus studied. The diagnosis
and staging confirmed by post operative histopathology.
Ethical clearance was obtained from the institute.

The diagnosing criteria used included age and gender of the
patients and various CT findings like, site of involvement,
degree and pattern of wall thickening, length of the involved
segment, type of enhancement and associated findings of
local invasion like peri-lesional soft tissue mass, lymph nodal
and distant metastases.

RESULT

Patients of age group between 28 to 75 years were included
in the study. The peak age prevalence in the study was
between 50-60 years accounting for 59.5%. Out of 37
patients 51.3% male and 48.6% female were affected. There
is a male preponderance among the patients studied. All
patients predominantly presented with dysphagia. Alcohol
and smoking was the associated risk factor.The lower 1/3
of oesophagus affected more commonly compare to other
parts. The wall thickness in majority of the cases measured

CECT Findings Number of Cases | Percent of Cases
Wall thickening <10mm 04 10.8%
10-20mm 31 83.8%
>20mm 02 5.4%
Proximal Dilatation 29 78.4%
Mediastinal Involvement 06 16.2%
Abdominal Nodes 09 24.3%
Neck Nodes 02 5.4%
Mediastinal Nodes 06 16.2%
Metastasis 06 16.2%

[Table/Fig-1]: CECT findings
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between 10-20mm (83.8%) among all CT criterias of
carcinoma oesophagus as shown in [Table/Fig-1]. T3NOMx
was the most common staging found in CT(56.7%) and
16.2% cases presented with metastasis.

Out of 37 patients who underwent CT-scan for carcinoma
oesophagus in our study, 6 patients showed distant
metastasis. Two patients shows metastasis to lung, 2

Types No. of Cases Percentage (%)
Squamous Cell Carcinoma 32 86.5%
Adeno Carcinoma 04 10.8%
Lymphoma 01 2.7%
Small Cell Carcinoma 00 00
Spindle Cell Carcinoma 00 00
Leiomyosarcoma 00 00
Malignant Melanoma 00 00
No. of Patient’s Identical Different Accuracy
Operated ‘T’ stage ‘T’ stage
26 19 7 73.0%
[Table/Fig-3]: CT v/s pathological ‘T’-Stage.
No. of Patient’s Identical Different Accuracy
Operated ‘T’ stage ‘T’ stage
26 21 5 80.7%

[Table/Fig-4]: CT v/s pathological ‘N’-Stage

[Table/Fig-5]: Contrast enhanced axial image of CT-scan thorax
shows there is homogenous enhancing wall thickening of middle
third oesophagus.

[Table/Fig-6]: Contrast enhanced axial image of CT-scan thorax

shows there mediastinal Imph node involvement and bilateral pleural
effusion.

[Table/Fig-7,8]: Contrast enhanced axial images of CT-scan
abdominal cuts shows few well defined mildly enhancing lesions in
liver suggestive of metastasis.
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patients to liver, 2 patients adrenal gland, squamous cell
carcinoma was the most common histopathological variant
(86.5%) as shown in [Table/Fig-2].

In the present study, 26 out of 37 patients underwent
surgery and identical CT ‘T’-stage found in 19 patients
(73.0%), identical CT ‘N’-stage in 21 patients (80.7%),
as shown in [Table/Fig-3,4] when compared to post
operativehistopathology. The sensitivity of CT-scan to identify
M stage was 100%.

DISCUSSION

Oesophagus is a muscular tube extending from C6 vertebra,
cricoid cartilage level to T11 vertebra measuring ~ 25-30
cm in length and then penetrates the diaphragm to join the
cardia of stomach at GEJ [1].

It has an inner circular and an outer longitudinal muscle coat
with predominately striated muscle in the upper third of the
oesophagus and predominantly smooth muscle in the lower
two thirds, with the transition occurring at the level of the
aortic knuckle. The mucosa of the oesophagus is lined by
stratified squamous epithelium which changes to columnar
epithelium along an irregular horizontal Z line in the region of
the gastro-oesophageal junction. Lymphatics from the upper
oesophagus drains to cervical nodes, the mid oesophagus
to preaortic nodes and the lower oesophagus drains to
coeliac and left gastric nodes [9].

CT Protocol and Anatomy

The CT examination should extend from the lung apices to
the bottom of the liver (extending to cover the cervical region
for upper third tumours). This provides an overview of the
tumour, its anatomical relationships, lymph nodes and major
metastatasis within the field of view. CT acquisitions with a
collimation of 5mm should be performed through the chest
in an arterial dominated vascular phase upper abdomen in
the portal venous dominated phase. The stomach should be
distended so as to determine the extent of gastric involvement
in lower third tumours. Water is ideal as a contrast agent.

The oesophagus can be divided into four anatomical
segments for staging purposes. The cervical oesophagus
extends from the cricoids cartilage to the sternoclavicular
joint. The upper thoracic oesophagus extends from the
thoracic inlet to the carina (approximately 24cm from the
upper incisor teeth). The middle and lower thirds of the
thoracic oesophagus are the proximal and distal halves of
the part of the oesophagus that lies between the carina and
the gastro-oesophageal junction [9].

Staging of Oesophageal Cancer
The clinical staging of oesophageal cancer is assessed
with the TNM system as developed by the American Joint
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Committee on Cancer (AJCQC); with no consideration of the
histologic types of oesophageal cancer [10]. Primarily tumour
is staged depending upon the depth of tumour invasion (T).
Nodal status (N) is based on the presence (N1) or absence
(NO) of involvement of loco regional lymph nodes.

Cervical or celiac axis lymph nodes metastases are
considered as subdivision of M1a of distant metastases with
M1b indicating metastases to distant sites [11].

Computed Tomography- Normal thickness of oesophageal
wall measures less than 3 mm in distended status [12]; wall
thickness greater than 5 mm is abnormal [13]. Asymmetrical
oesophageal wall thickening is a primary but non-specific CT
finding of oesophageal cancer [Table/Fig-5] [11].

In CT preservation of fat planes between the oesophageal
cancer and adjacent mediastinal structures excludes T4
disease [Table/Fig-5] [14].

Lymphadenopathy [Table/Fig-6] is diagnosed on the basis
of the short axis size criterion: 1cm is usually taken as the
threshold of significance for mediastinal and upper abdominal
nodes, and 0.6 cm for retrocrural nodes, although clusters of
smaller nodes are regarded as suspicious.

CT has approximately 80% accuracy in predicting abdominal
lymph node involvement and is poorer at detecting peri-
oesophageal lymph node involvement as this may be
indistinguishable from the tumour mass. Unlike most
cancers, distant lymphadenopathy in neoplasms of upper
and lower third of oesophagus contributes to the M stage
of the tumour.

The liver is the commonest extranodal site for metastases
at the time of presentation,accounting for 35% of patients,
followed by lungs 20%, bone 2%, adrenal 2% and brain 2%.
CT provides a good means of surveying metastasis [Table/
Fig-7,8]. Liver metastases are typically hypovascular and
best demonstrated on portal venous phase [9].

For M staging MDCT is considered as standard modality in
most situations and is superior to MR in depicting mediastinal,
hilar, pulmonary, pericardial, pleural, omental, mesenteric
and peritoneal disease [15].

Site of Involvement

The most common site involved in adenocarcinoma is
lower third of oesophagus, which may extend in to gastro
oesophageal junction and stomach, with middle third being
next and proximal oesophagus to be affected last [6,8].

LIMITATIONS

The individual layers of oesophageal wall cannot be
delineated accurately with CT-scan and further CT cannot
identify microscopic infiltration. Thus, CT is less accurate in
differentiating between T1 and T2 disease. Small metastases
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in the left lobe of the liver that are too small to detect with CT
can be missed.

In this present study, 26 patients out of 37 patients underwent
surgery and identical CT ‘T’ stage found in 19 patients
(73.0%), identical CT ‘N’ stage in 21 patients (80.7%) when
compared to post-operative histopathology. The sensitivity of
CT-scan to identify M stage was 100%. The result obtained
for sensitivity of CT scan in diagnosing ‘T’staging is 73.0%,
which is less compared to the result obtained in study done
by Kavita U Vaishnav et al., which shows 77.94% sensitivity
of CT-scan for ‘T’-staging. Whereas, results of CT sensitivity
for ‘N’ and ‘M’ staging are 80.7% and 100% respectively,
compared to 79.4% and 99% for ‘N’ stage and ‘M’ stage
respectively in their study.

CONCLUSION

CT, despite of its limitations in assessing T and N stages,
has become the most commonly used modality in the initial
staging of newly diagnosed oesophageal cancer and in
preoperative oesophageal cancer staging because it gives
information regarding the local extension of the mass and
to detect distant metastases and lymphadenopathies rapidly
and non invasively, with overall diagnostic accuracy values
of 59-82%.

Thus, evaluation and detection of various CT findings to
aid in the diagnosis and preoperative staging of carcinoma
oesophagus will help in the management of these patients.
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