


Vol. 22, No. 1, January, 2014

(Published in October 2016)

BANGLADESH JOURNAL OF

RADIOLOGY AND IMAGING

Annual Subscription : Tk. 200.00 for local and US$ 20.00 for Overseas Subscribers

Official Publication of Bangladesh Society of Radiology and Imaging
33, Topkhana Road, Meherba Plaza, L-5th Floor, Dhaka-1000, Bangladesh

Phone : 8613189, 9126995
E-mail: info@bsribd.org    Website: www.bsribd.org

EDITORIAL BOARD

Editor in Chief : 

Prof Abu Saleh Mohiuddin

Co-Editors:

Dr Shamim Ahmed

Prof Shibendu Mojumder

Col Zoherul Islam

Executive Editor:

Prof Md Mizanur Rahman

Executive Members:

Prof Md Enayet Karim

Prof Mahfuzur Rahman

Prof Farid Ahmed

Dr Delwar Hossain

Dr Mobarak Ali

Dr Sarwar Ramiz

Dr Syed Maksumul Haque

Dr Nilkantha Paul

Dr Mahmud Uz Jahan



EXECUTIVE COMMITTEE

President

Prof Syed Mizanur Rahman

Vice - President

Prof Brig Gen (Rtd) Jahangir Alam
Prof Md Enayet Karim

Prof Abu Saleh Mohiuddin

Secretary General

Prof Dr Md Mizanur Rahman

Treasurer

Prof Shibendu Mojumder

Joint Secretary

Dr Shahryar Nabi

Organizing Secretary

Dr Md Shahidul Islam

Office Secretary

Dr Md Khalilur Rahman

Scientific Secretary

Dr Shamim Ahmed

Secretary for International Affairs

Prof Salahuddin Al Azad

Entertainment Secretary

Dr Bishwajit Bhowmick

Members

Dr Md Mofizullah
Dr Syed Maksumul Haq
Dr Bibekananda Halder
Dr Mahmood-Uz-Jahan

Dr Robindranath Sarker (Robin)
Dr Fatema Doza

Dr Sushanta Kumar Sarkar
Dr Bidoura Tanim
Dr Asish Sarkar

BANGLADESH SOCIETY OF

RADIOLOGY AND IMAGING



Bangladesh Journal of Radiology and Imaging a

biannual (January and July) journal, is the official

Journal of Bangladesh Society of Radiology and

Imaging.

Each issue will include original articles, review

articles, case reports and any other articles of

interest in Radiology and Imaging.

Manuscripts must be in English and should be

submitted to the Editor.

The manuscript should be in accordance with

the modified Vancouver (Ref. Bangladesh J of

Radiol 1993; (Vol. 1(1): 27-34 and be submitted in

two copies with two sets of illustrations.

Manuscripts should be accompanied by a

covering letter from the author who will be

BANGLADESH JOURNAL OF

RADIOLOGY AND IMAGING

Prof Nazrul Islam

Prof Hashem Ali

Prof Rezaul Mostofa

Prof ASQM Sadeque

Prof MA Bashar

Prof MI Mondol

Prof (Big Gen Rtd) Chowdhury  Abdul Gaffar

Prof Abdul Matin Khan

Prof Syed Abdul Matin

Prof Akhter Uddin Ahmed

Prof MA Quddus

Prof M Mahabubur Rahman

Prof Nasiruddin Miah

Prof (Big Gen Rtd) Jahangir Alam

Prof (Big Gen Rtd) Zuberul Islam

Prof Shafiqur Rahman

ADVISORY BOARD

Information for Contributors

responsible for correspondence regarding

manuscripts.

Papers will be accepted for publication provided

they are submitted solely with Bangladesh

Journal of Radiology and Imaging and are

subject to review and editorial decisions.

Statement and opinion expressed in papers are

those of author(s) and the editor(s) or publisher

bears no responsibility of such matter.

All decisions to accept, revise or refer a paper

will be made by the editorial board.

The paper which will not be accepted for

publication will not be returned back to the

author. No reprint will be provided.



INSTRUCTION TO AUTHORS

Authors are requested to follow Vancouver’s

style (N Engl J Med 1997; 336: 309-15) of writing

as outlined below, while submitting articles for

publication in BSRI Journal.

Preparation of manuscript :  Typed

manuscript on white bond paper in quadruplicate

with margins of 2.5 cm is to be submitted.

Double spacing should be used throughout.

Pages are to be numbered consecutively,

beginning with the title page in the right upper

corner of each page.

Title page : The title page should contain the

title of the article, rank, name of authors with

academic qualification, word count of text and

abstract. It should also contain the name and

address of the author with whom

correspondence is to be made. The full name with

serial order of the authors written in write corner

as superscript. e.g., Calvin a Shadaw1, Mohammad

Selim Newas2 will be the format of placing the

name of the authors below be title.

Abstract : The abstract should be unstructured

and should state the purpose of the study or
investigation, basic procedure, main findings and

the principal conclusion. It should be limited to

300 words for a review article. For original and

leading article, it should be less than 250 words.

For case report and short communication it

should not exceed 150 words.

Text : The text of the article should be divided

into sections with the following heading;

introduction, materials and methods, results,

discussion and conclusion.

Size of the article / Text : The size of review

article should be less than 3,000 words
excluding the abstracts, tables, illustrations,
references and acknowledgment. For original
article or leading article it should be within

2,000 words. For case report the upper limit

should be 1000 words. For short communication

it should not exceed 600 words.

Tables and Illustrations : Tables and

illustrations should be self-explanatory and

supplementary but not duplication of the contents

of the text. Each table / illustration is to be typed

on a separate sheet, numbered in Roman

numeric and attached at the end of the test.

Tables should not have more than 3 horizontal

lines and no vertical lines. Photographs should

be clear, glossy and uncounted, diagrams and

graphs are to be in Indian ink. The number should

not exceed 10 for review article, 06 for original

article and 03 for a case report.

Acknowledgement : Only those persons who

have made substantial contributions to the article

should be acknowledged.

Reference: References are to be numbered

consecutively in the order in which they appear in

the text. Number of references for review article

should be less than 50 and for original article less

than 25. For case report and short communication

it should be less than 10. The forms of the

references should be as per examples below :

References from Journal : References should

be written according to the following sequence e.g.

authors (s) name, subject, name of Journal with

year of publication, volume number, page ‘

number. If there are six authors or less, names of

all the authors should be written. When there are

seven authors or more the first three names will

be listed and then word “et al” to be added. `

Example : Calne L, Swells J D, Somford RD, et al.

Further observation on renal transplantation in

man from cadaveric donors. BMJ 1996; 218: 1345-

1351.

References from books and monograph : In

case of personal authors(s) reference should be

written in the following sequence : author(s) name,

name of the books, number of edition, place by

publication, name of the publisher, year of

publication, pages, Example : Rhoder AJ. Text

Book of Virology. 5th ed. Balgimpore : Wilkins;

1968. P 469-465. In case of reference from books

edited by one and chapter written by some one;

the reference should be written in the following

sequence : name of author(s) name of chapter, name



of editor, name of books, place of publication, name

of publisher, year of publication,  pages.

Examination :  Insel  PA. Analgesics antipyretics,

and anti-inflammatory agents. In: Gilman AG, Rall

TW. Nies AS, Tailor P, Editors, The

Pharmacological Basis of Therapeutic Singapore :

Pergamon Press; 199. p. 638-661.

Reference from dissertation or thesis : The

reference should be made in the following

sequence : name of author(s), subject, place of

publication, name of institute, year of study,

pages, Example :Tableb NA Bacteriological study

of diarrhoea in Bangladesh Thesis). Dhaka,

IPGM&R 1990. 65-90.

Reference of articles of magazines : The

reference should be made in the following

sequence : name of author(s), name of the

subject, name of the magazine, year and date,

pages. Example : Touche B. Annals of Medicine :

The santa claus culture. The new York 1991;

Sep. 4: 66-81.

Number of Authors : the number of authors

should be limited to 04, 05, and 08 for case

report, review article and original articles

respectively.

Check List : The authors should deposit the
following documents to the editorial board.

a. Letter of submission / forwarding letter.

b. A certificate stating that the contents of the
articles has not been published in any journal
and it has not been submitted to any other
journal for publication.

c. A certificate from the head of the institution
where the original work has been done.

d. A specified certificate given by Higher
Headquarters.

e. Title - 05 copies

f. Abstract - 05 copies

g. Text of article - 05 copies

h. Table and illustration duly numbered

i. References

j. Compact Disc (CD) / Pendrive

k. Bio-data of principal authors.

Misc :

a. Preferably from one author there should not be
more than two case reports and one review
article in a single issue of journal

b. Corresponding author’s & other authors ‘ name
and address should be printed in left lower corner
of the first page of the article.



CONTENTS

Editorial

l PACS (Picture archiving and communication system) 1
Mariyam Sultana

Original Articles

l Association of Lumber Inter-vertebral Disc Degeneration on Plain X-ray and 3
Pineal Gland Calcification at CT in Patients with Low Back Pain

Fahmida Yeshmine, Mahbuba Hussain, Sharmistha Dey, Md Towhidur Rahman,

Abu Saleh  Mohiuddin, Rehnuma Jahan, Md. Anisur Rahman, Maksuda Begum

l Mathematical Techniques in SPECT 8
Muhammad Hanif, Md Khabir Ahmed

l Validity  of  Ultrasonography  in the  Differentiation  of  Malignant and 14
Benign Superficial  Lymphadenopathy
Mariyam Sultana, Akand Fazle Rabbi, Rita Majumdar, Jamal, Md Khabir Ahmed,

Tasnova Zerin Iqbal, Nigar Nahid, Tarana Yeasmin,

l Transvaginal and Transabdominal Sonography in the Diagnosis of Uterine Mass 21
and its Correlation wiith Histopathology

Bidoura Tanim, Farid Ahmed, Ehsanul  Haque Khan, Sayeda Irin Parvin

Maksuda Begum, Shamsun Nahar Shams, Naseem Begum, Md. Anisur Rahman Khan

l Role of CT in the Evaluation of Bronchogenic Carcinoma with 29
Cytopathological Correlation

Mahmuda Sultana, Farid Ahmed, Md Shahidul Islam, Md Shafiqul Islam,

Shamsunnahar Shams, AKM Golam Kabir, Shafiul Azam, Mahfuza Mahmud

l USG Evaluation  of  Six Patients with Ambiguous Genitalia and 34
Literature Review

Mahfuz Ara Ferdousi, Khaleda Parvin Rekha, Farzana Shegufta, Abu Saleh Mohiuddin

Case Reports

l “Hemifacial Microsomia, As A Variant of Goldenhar Syndrome” - A Case Report 39
Fonindra Nath Paul, Shahryar Nabi, Md Khalilur Rahman, Sadia Sultana, Nusrat Zahan

l Post-Traumatic Pseudo-aneurysm of Left Common Iliac artery Presenting as a 43
Lumbosacral Plexopathy: A Case Report

Aurobindo Roy, Shahidul Islam, Ismat Jahan, Bibekananda Halder,Tarana Yeasmin

l A Case Report of Moyamoya Disease in A 28-Year Old Woman 46
Md Durrul Huda, Md Hafizur Rahman, ASM Zakir Hossain, Md Kafil Uddin,

Md Tariqul Islam

l Cervical Schwannoma - A Rare Case Report 49
Farzana Shegufta, Mahfuz Ara Ferdousi, Sudipta Gope, Yesmina Rahman, Farhana Kabir

BANGLADESH JOURNAL OF

RADIOLOGY AND IMAGING

Volume 22 Number 1 January, 2014



BANGLADESH JOURNAL OF RADIOLOGY AND IMAGING 2014; VOL. 22(1): 1

EDITORIAL

PACS - the rescue-ship of the radiology ocean

provides a digital radiological workflow

environment to improve efficacy and efficiency in

patient care.  PACS in combination with the

Hospital Information System (HIS) and the
Radiological Information System (RIS) is the

utmost necessary framework for current imaging

field in Bangladesh. The technology for acquiring,

storing, retrieving, displaying and distributing

images has advanced dramatically in recent years.

The digital images of radiology are seamlessly
linked with information from clinical information

systems and other databases, and they are

accessed from a single point of end-user interaction.

Stephen S. Boochever demonstrated HIS/RIS/

PACS integration in the ‘Radiology Management’,

the official publication of American Healthcare
Radiology Administrators (reprinted from the May/

June 2004 issue of Radiology Management).

Overcoming the limitations of HIS/RIS/PACS

connectivity requires industry accepted

communication protocols/rules. To facilitate this,

the Hospital Information Management Systems
Society (HIMSS) and the Radiological Society of

North America (RSNA) established an initiative

called Integrating the Health Care Enterprise

(IHE). The goal of the IHE is to provide end-users

improved access to critical patient and clinical

information across all systems within the
healthcare delivery network. The ultimate goal is

obvious, the proper utilization of PACS,

overcoming all of the mechanical difficulties. By
this editorial we will explore the basic facts of PACS
in a nut shell. A picture archiving and
communication system (PACS) is an electronic and
ideally filmless information system for acquiring,
sorting, transporting, storing and electronically
displaying medical images. PACS has four major
components:

• Imaging systems, such as magnetic resonance
imaging (MRI), computed axial tomography
(CAT scan), and X-ray equipment.

PACS (Picture archiving

and communication system)

• A secure network for distribution and exchange
of patient information.

• Workstations or mobile devices for viewing,
processing and interpreting images.

• Archives for storage and retrieval of images
and related documentation and reports.

PACS consists of a multitude of devices and of series
of working network. The first step in typical PACS

systems is the modality; typically computed

tomography (CT), ultrasound, nuclear medicine,

positron emission tomography (PET), and magnetic

resonance imaging (MRI).Most modalities send the

information to a quality assurance (QA)

workstation or sometimes called a PACS gateway.

The QA workstation checks the patient

demographics and other important attributes of

the study and the images, which are then passed
to the archive for storage. The central storage
device (archive) stores images and in some cases
reports, measurements and other information that
resides with the images. After that bold work,
images are sent for reading workstations, where
the radiologist reviews the patient’s study and
formulates their diagnosis.

We, hereby, humbly conclude this editorial with
the hope that Bangladesh, as an active member of
the worldwide health care digitization will soon
reach the goal of proper utilization of PACS-HIS-
RIS system.

........Continued in next issue

Mariyam Sultana

Medical Officer
Department of Radiology & Imaging
Dhaka Medical College Hospital
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ORIGINAL ARTICLES

Abstract:

Objective: This study was carried out with an aim

to evaluate the association of lumber inter-vertebral

disc degeneration on plain X-ray and pineal gland

calcification at CT in low back pain subjects.

Method: This cross sectional study was done on

60 subjects aged from 41 to 74 years in the

Department of Radiology & Imaging, BIRDEM from

1st January 2011 to 31st December 2012. At first

plain radiographs were evaluated by researcher and

then followed by consultant radiologist. Among 60

subjects, 30 subjects had calcified pineal gland.

Density of calcified pineal glands were measured

at non contrast CT scan of brain and also evaluated

by researcher first and then interpreted by another

consultant radiologist who was unaware of the

report of plain radiograph to eliminate bias. All

plain x-rays and CT scan findings were collected in

a pre-designed structural data collection sheet.

Result: Mean ± SD density of pineal gland among

total 30 subjects was 136.98± 64.11 HU. Chi square

test was done for assessment of association among

degeneration disc disease with density of pineal

gland calcification. Intra-discal calcification (p value

0.052) of degenerative disc in degenerative disc

disease had significant association with density of

pineal gland calcification. But other parameters

showed no significant association.

Conclusion: As increased density of pineal gland

calcification is associated with the degenerative

Association of Lumber Inter-vertebral Disc

Degeneration on Plain X-ray and Pineal Gland

Calcification at CT in Patients with Low Back Pain
FAHMIDA YESHMINE1, MAHBUBA HUSSAIN2, SHARMISTHA DEY3, MD TOWHIDUR RAHMAN4,

ABU SALEH  MOHIUDDIN5, REHNUMA JAHAN6, MD ANISUR RAHMAN7, MAKSUDA BEGUM8

1. Assistant Professor, Dept. of Radiology & Imaging, BIRDEM, Dhaka, 2. Registrar, Dept. of Radiology
& Imaging, BIRDEM, Dhaka, 3. Professor, Dept. of Radiology & Imaging, BIRDEM, Dhaka, 3. Assistant
Professor, Dept. of Radiology & Imaging, BIRDEM, Dhaka, 4. Professor and Head of the Dept. of Radiology &
Imaging, BIRDEM, Dhaka, 5. Consultant, Department of Obs & Gynae, Square Hospital Limited.  7. Assistant
Professor, Dept. of Radiology & Imaging, Rajshahi Medical College Hospital, 8. Assistant Professor,
Dept. of Radiology & Imaging, National Institute of Traumatolgy and Orthopedic Rheabilitation, Dhaka

process. It can be concluded in the present study

that measurement of density of pineal gland

calcification at CT in Low back pain subjects may

be helpful for early management of degenerative

process.

Key word: Degenerative disc disease, Pineal gland

calcification.

Introduction:

Low back pain, one of the most common causes of

disability for working population, can be induced

by degenerative collapse of the disc tissue named

as degenerative disc disease (DDD) and it

represents a major concern for spinal surgeons &

neuroradiologists1.

The characteristic findings of discogenic

degenerative change on conventional radiographs

include loss of disc height, irregularity and sclerosis

of the endplates. One of the dominant features is

formation of new bone including osteophytes. On

conventional radiography, degenerative change of

the facet joints can present as increased sclerosis

and oblique projections, joint spaces narrowing can

often be defined2.

Plain x-ray is very popular for diagnosis of low back

pain as well as assessment of degenerative spine.

In Bangladesh, due to pattern of day to day living,

nonscientific vehicles & roads and occupational

hazards, the incidence of low back pain and

degenerative changes of spine are gradually



Bangladesh Journal of Radiology and Imaging Vol. 22(1): January 2014

increasing. A radiologist can play an important role

by properly interpreting the plain radiograph to

guide the clinicians in diagnosing and managing

degenerative changes in lumbo-sacral spine.

In recent years much interest has been focused
on the pineal gland and its neuro-hormone
melatonin (MEL)3. Radiologically, it has long been
documented that the incidence of calcification of
the pineal gland increases with age4,5. As a result,
circulating MEL decreases with age, as the
increasing degree of pineal calcification might
indicate a decrease of MEL production6.
Importantly, it has been reported that aging is
associated with increased incidence of cancer,
infectious & degenerative diseases, possibly due
to diminished MEL production7.

In this study it was tried to find out the effect of
pineal calcification, which reflects the deficient
secretory activity of the gland, whether it may
exert a role in the onset and pathogenesis of inter-
vertebral disc degeneration.

This cross sectional observational radiological
study was designed to investigate the association
between pineal gland calcification and inter-
vertebral disc degeneration in subjects with low
back pain to clarify the possible impact of pineal
gland calcification.

Material and Methods:

This case control study was carried out in the Dept.
of Radiology and Imaging, BIRDEM from January
2011 to December 2012. A total 100 subjects
attending Dept. of Radiology & Imaging for X-ray
of Lumbo-sacral spine and CT scan of brain with
low back pain were enrolled for the study. Out of
these 100 cases 60 subjects fulfilled the inclusion
criteria. Adult Patients of 41-74 years with low back
pain and history of headache, memory loss, TIA
etc who were referred to department of Radiology
& Imaging of BIRDEM for investigations were
included in the study.

Prior to the commencement of this study the
research protocol was approved by the Ethical
Committee.  The objective of the study was
discussed in details with the case & control groups
before they decided to enroll themselves in the
study. It was assured that all information and
records would be kept confidential and the
procedure would be helpful for both patients and

doctor in making rational approach in the case
management. All reporting was performed first by
the investigator herself and subsequently
confirmed by a senior radiologist of the department
separately to eliminate biased judgment.

After reviewing the clinical history 60 subjects were
included in the final analysis. Plain x-ray of lumbo-
sacral spine and CT scan of brain were performed
for each patient. At first plain radiography were
evaluated by researcher and then by consultant
radiologist. Among 60 subjects, 30 subjects had
calcified pineal gland. Density of calcified pineal
gland was measured at non contrast CT scan of
brain and also evaluated by the researcher and
then interpreted by another senior radiologist
without knowing the report of plain radiograph to
eliminate bias. All plain x-rays and CT scan findings
were collected in a pre-designed structured data
collection sheet. Satisfied analysis of the results
was done by computer software device statistical
package for social scientists (SPSS). The results
were presented in tables. The statistical analysis
of the results among the groups was carried out
by using chi-square test.

Result:

Among 60 subjects, calcification of pineal gland was

seen is 30 subjects. So density of pineal gland

calcification was measured in 30 subjects. The

plain radiographic findings of Lumber inter-

vertebral disc degeneration were compared with

pineal gland calcification at non contrast CT scan

of brain in patients with low back pain. The findings

derived from data analysis are given below.

The mean ± SD age was 61.26 ± 13.34 years and
they ranged from 41 to 74 years. Posterior
osteophytes were observed as part of degenerative
changes and it was seen that 30 out of 60 had
posterior osteophytes. About 42 subjects had intra-
discal calcification. Disk height loss was measured
in percentage and it was seen that majority of the

study subject (27) had 21-30% disc height loss. More

than 31% disc height loss was seen in 11 subjects

while 11-20% loss in 17 and less than 10% loss

were observed in 5 subjects.

Among 60 subjects 30 had calcified pineal glands.

It was seen that majority of the subjects had

density of pineal glands ranging from 51 to 250

HU.

4



Table I

Association between posterior osteophyte and density of pineal gland calcification.

Posterior Density of Pineal Calcification Statistical

Osteophytes Number of patients with HU range and their p-Value

corresponding percentage

(51-250 HU) (251-1000 HU)

 (%) (%)

Yes 44 (86.3) 7 (13.7) 0.200

No 9 (100) 0 (0)

p-value was considered significant when it was less than 0.05.

Table II

Association between intra-discal calcification and density of pineal gland calcification.

Intra-discal Density of Pineal Calcification Statistical

Calcification Number of patients with HU range and their p-Value
corresponding percentage

(51-250 HU) (251-1000 HU)

 (%) (%)

Yes 35(82.9) 7(17.1) 0.052

No 18(100) 0(0)

p-values were considered significant when it was < 0.05.

Table III

Association between Disc height loss and density of pineal gland calcification.

Disc height loss Density of Pineal Calcification Statistical

Number of patients with HU range and their p-Value

corresponding percentage

(51-250 HU) (251-1000 HU)

 (%) (%)

Yes 48(87.3) 7(12.7) 0.425

No 5(100) 0(0)

p-value was considered significant when it was less than 0.05.

Discussion:

This cross sectional study was carried out with an

aim to evaluate the association of lumber inter-
vertebral disc degeneration on plane X-ray and
pineal gland calcification in CT in patient of low

back pain. A total of 100 patient having low back

pain referred to the Department of Radiology &

Imaging , BIRDEM for X-ray of lumbo-sacral spine

& CT of brain from 1st January ,2011 to 31st

December, 2012. 100 patients were enrolled first

in this study; ultimately total 60 patients – who

fulfilled the selection criteria-, were included. Their

age range was from 41 years to 74 years. With

advancement of age the degenerative changes

starts in the human body. Degenerative changes

Association of Lumber Inter-vertebral Disc Degeneration on Plain X-ray Fahmida Yeshmine et al
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are more marked in older than younger groups.

The mean ± SD age was 61.26 ± 13.34 years.

Posterior osteophytes were observed as part of

degenerative changes and it was seen that majority

of subjects had posterior osteophytes. Similarly,

Schepper et al showed osteophytes were the most

frequent radiographic feature observed8.

In this study 42 subjects had intra-discal

calcification. Intra-discal calcification (p-value

0.052) of degenerative disc disease was significantly

associated with density of pineal gland calcification.

Similarly Pye et al mentioned that intra-discal

calcification was more frequent in association with

degenerative change which is induced by increased

density of pineal gland calcification9.

Disc height loss was measured in percentage and

it was seen in the present study the majority of

the study subjects had 21-30% disc height loss. No

significant association with pineal calcification was

seen may be due to small sample size. Related study

was done by Turgut and Turgut et al but there

was significant relation among degree of disc

degeneration and pineal gland calcification. They

also showed that the enhanced degenerative

changes correlated with increased density of pineal

gland calcification10,11.

Among 60 subjects 30 had calcified pineal glands.

It was seen that majority of the subjects had

density of pineal glands ranging from +51 to +250

HU. Only 4 subjects had density of pineal gland

ranging from +251 to +1000 HU.

Conclusion:

The study was undertaken to find out the

association of lumber inter-vertebral disc

degeneration, on plain X-ray and pineal gland

calcification at CT in low back pain subjects.

There was positive association between intradiscal

calcification and density of pineal gland

calcification, but no significant association among

other parameters with density of pineal gland

calcification may be due to small sample size.

As increased density of pineal gland calcification

is associated with the degenerative process of

lumbosacral spine. It can be concluded in the

present study that measurement of density of

pineal gland calcification at CT in low back pain

subjects may be helpful for early management of

degenerative process. However, further studies

may be carried out by including large number of

study subjects and other parameters of

degenerative changes for evaluation of significant

association among other parameters of

degenerative process with density of pineal gland

calcification.
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Abstract

Single Photon Emission Computed Tomography

(SPECT) uses an internal energy source through

an emission process to image the human body. In

this modality, radioactive pharmaceuticals are

injected into the body to interact with selected body

matter or tissue to form an internal source of

radioactive energy that is used for imaging. Such

types of Nuclear Medicine imaging modalities

provide useful metabolic information about the

physiological functions of the organs. Further, a

clever combination of external stimulation on

internal energy sources can be used in medical

imaging to acquire more accurate information

about the tissue material and physiological

responses and functions. This technique is currently

in use in astronomy. It’s adaptation to SPECT is

non-trivial because of the vastly different source

distributions and geometry and basic calculus

involved. In this paper we formulate the principles

and the mathematical models of SPECT. Some

clinical applications of this modality also discussed

in the paper.

Keywords: Imaging, Basic Mathematics

Introduction

Although the first instance of SPECT was when

Kuhl and Edwards produced the first tomographs

from emission data in 1963, the history of SPECT

detectors begins earlier. The investigation of the

Compton Camera for SPECT began in 1983. Manbir

Singh and David Doria proposed and experimented

with a basic design using solid state detectors,

performed an analysis of possible detector

materials, and produced a small prototype for

testing.  Two types of radionuclides are used in

nuclear imaging. The first type encompasses those

for which the radioactive decay directly produces

1. Associate Professor, Department of Applied Mathematics, Noakhali Science and Technology University,

Noakhali 3814, Bangladesh, 2. Senior consultant, Department of Radiology & Imaging, Noakhali 250

Bedded General Hospital
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the individual γ -rays (single photons) in the energy

range, usually not exceeding 200 keV. The other

type is constituted by radionuclides producing

primarily positrons, which consequently, when

colliding with electrons, produce an annihilation

couple of two 511-keV photons traveling in almost

exactly opposite directions. The first type is used

in single-photon emission imaging that may be

either the simpler planar imaging (i.e., the two-

dimensional projection imaging) or the more

sophisticated single-photon emission computed

tomography (SPECT) based on reconstruction of

spatial data from many planar projections.

Principle

The single-photon emission computed tomography

(SPECT), as an individual imaging modality, is

based on this idea. Basically, it is possible to provide

the measurements by any arrangement of gamma

detectors; even a single detector would do if it is

moving in a proper way, thus providing projections

as sets of line (ray) integral. A problem is the

duration of such an acquisition method, considering

the time needed to obtain a reasonable count of

photons in each individual line measurement.

Therefore, arrangements with multiple detectors

are used that allow measurement of many line

integrals in parallel. They may be either specially

designed multidetector systems or systems based

on standard gamma cameras, as described in the

previous section. As the cameras have achieved a

high degree of sophistication, most contemporary

SPECT imaging uses such cameras, either modern

single-camera arrangements intended primarily for

planar gamma imaging that also allow tomographic

positioning, or systems designed primarily for

tomographic imaging, with two or more cameras

BANGLADESH JOURNAL OF RADIOLOGY AND IMAGING 2014; VOL. 22(1): 8-13
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projection is provided, as indicated in figure 2, but

the two-dimensional camera provides a parallel set

of such projections thanks to its second (axial, z)

dimension. Obviously, multislice imaging

(providing a series of parallel transversal slices) is

possible this way, if all the measured data are

properly processed. If the camera were providing

ideal projections, we could stop here and refer to

the x-ray computed tomography, as there is no

principal difference. In both cases, line integrals

are measured of a spatially distributed

parameter—attenuation in CT and radioactivity

in SPECT—and from these measurements, the

distribution could be reconstructed. Unfortunately,

the real situation in SPECT is far from ideal, in

contrast with the case of CT.

Fig.-1: Camera-based SPECT systems

schematically: (a) single-camera system, (b) dual-

camera system with opposite cameras, (c) dual-

camera system with perpendicular cameras, and

(d) quadruple-camera system.

(figure 1). We shall restrict ourselves only to

camera based SPECT imaging; from the image

reconstruction point of view, it is not a limitation.

Use of a planar gamma camera allows the

acquisition of the data with a high parallelism; not

only a complete one-dimensional transversal

Deficiencies of SPECT Principle and

Possibilities of Cure

The problems of SPECT imaging are partly given

by the deficiencies of the used gamma cameras

(collimation, scatter influence, nonuniformity of

sensitivity, geometric distortion). All the correcting

measures mentioned in the previous sections are

naturally applied in cameras used for SPECT as

well, or even in a more sophisticated manner,

required or enabled by way of SPECT data

acquisition. Besides that, some phenomena,

namely, attenuation, affect substantially the

measured data and must be taken into account

more thoroughly, even in the sense of modifying

the methods of image reconstruction.

The first problem is collimation—the definition of

the measuring integration path (or rather volume).

As explained in the previous section, the measured

volume areas corresponding to individual two-

dimensional image pixels have the shape of cones

with vertices approximately at the detecting crystal

surface (dashed lines in figure 2). In order to

approximate the structure of parallel integration

lines reasonably, high-resolution collimators

should be used with long and narrow holes; this

unavoidably leads to low photon efficiency. Mostly,

parallel-hole collimators are used, but in the case

Fig.- 2:  Scanning of projections by a gamma

camera.

Mathematical Techniques in SPECT Muhammad Hanif & Md Khabir Ahmed
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of objects smaller than the camera input area

(namely in brain imaging), the fan-beam

collimators are advantageous, providing a denser

line structure in the object slice and at the same

time improving partly the photon efficiency;

however, the slices are maintained parallel by the

collimator (figure 3). The camera should be kept

as close as possible to the body surface, as the

absolute lateral resolution is inversely proportional

to the distance between the camera and the imaged

source; modern systems therefore follow

Fig.-3: Use of (a) parallel-hole and (b) fan-beam

collimators-transversal plane view and (c) common

axial plane view.

noncircular (body contour) orbits when rotating

the camera around the object (figure 4).

Theoretically, this does not influence the imaging

process; the distance of an ideal parallel-line

camera from the object may be chosen arbitrarily

for every angle q, as far as the only contribution

to the line integrals comes from the imaged area.

Nevertheless, in reality, the noncircular orbit

means uneven integration volumes for different

Fig.-4  Circular vs. body-contour orbits of a gamma

camera during SPECT data acquisition.

angles, which complicates the attempts to correct

the consequences of the nonideal (spatial instead

of linear) integration. The influence of

unsatisfactory collimation may be interpreted as

an imperfect PSF of the camera: the impulse

response should ideally be a point, while in reality

it is depth dependent.

The second tough problem is the attenuation inside

the imaged object. This means that the

measurement integral for a vertically positioned

camera has a more complicated form than that of

(1)

 in the simplified case of homogeneous attenuation,

it is

(2)

which must be further modified for more realistic

inhomogeneous attenuation into

(3)

where A(x, y, z) is the total attenuation

accumulated on the ray, belonging to the plane (x,

y), between the radiation source point (x, y, z) and

the height level of the camera input window h,

(4)

Naturally, the expressions may easily be converted

for any other position of the camera by simple

coordinate rotation. Let us formulate it

symbolically for a general angle q of the camera

incline with respect to its initial position as the

integral along a generic ray p(t),

(5)

is denoted as exponential Radon transform. This

simplification allows the reconstruction of

transversal (x, y)-slices, based on a modified filtered

back projection method, while the more generic
approaches permitting inhomogeneous attenuation
require iterative algebraic solutions based on some
a priori estimates of r (x, y, z). The attenuation
correction is thus postponed to the reconstruction
phase of the imaging, where it requires a necessary

modification of the reconstruction algorithms.

The attenuation according to equation  5 is

naturally different in opposite views (q differing

by 180°); this leads to the requirement to measure

Bangladesh Journal of Radiology and Imaging Vol. 22(1): January 2014
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the projections in the complete 360° range

(different from x-ray CT, where 180° is sufficient).

Nevertheless, in some studies, namely in

cardiology, the 180° scanning proves better, as the

opposite views would lead through the body area

with a rather complex attenuation distribution,

which is still difficult to take into account even if

known (which is often not the case).

It should be mentioned here that the statistical

(noisy) character of the measured data also requires

some measures that should be applied in the

reconstruction process. When filtered back

projection is used as the image reconstruction

method, special low-resolution kernels (i.e.,

impulse responses to be convoluted with the

projections) are used, which account for expected

average (constant) attenuation in the range of field

of view (FOV), as well as for the noisy data.

Alternatively, iterative algebraic reconstruction

methods are used that enable the inclusion of the

realistic attenuation distribution during the

computation. The attenuation can be measured in

certain SPECT systems by irradiating the imaged

object by auxiliary radioactive sources positioned

opposite of the camera, as in x-ray CT, their

configuration depending on the type of collimator

used. This measurement is usually done

simultaneously with SPECT data acquisition; the

discrimination between both entries is then based

on significantly different photon energy of the

auxiliary source compared to the radionuclide to

be traced in the object. The reconstructed
transversal attenuation map (one per slice) is
consequently used in the SPECT slice–image
reconstruction algorithm.

Though the cameras eliminate the photons with
energy outside of the photo peak window, there is

still a part of accepted photons that have been

scattered, with the remaining energy falling in the

window. If the individual pixel counts of these

photons were known, they could easily be

subtracted from each measured value for a

complete correction. Though they are not known

precisely, they can be estimated based on two-

window measurement, the second (scatter)

amplitude window being adjusted well distant from

the photo peak window; the correction value,

though belonging to a different energy range, may

be supposed proportional to the measured scatter

count. This technique can be further sophisticated

based on multiple windows or complete energy

spectrum analysis, followed by optimization.

Naturally, the correction should be made in

individual pixels of projections before the

reconstruction; this approach reduces the

detrimental influence of spatially variant scatter

phenomena on the reconstruction process. The

primitive method of subtracting a constant count

(or a constant percentage of counts) from all pixel

values may be considered a rough approximation

of the above method.

A different approach to compensation of scatter is

based on the supposition that the scatter

deteriorates the PSF of the camera, so that a kind

of inverse filtering might improve the measured

projections.

The resolution limits of SPECT are given by the

resolution capabilities of the used gamma

camera(s); the potential to influence it by a kind of

inverse filtering is similar to that mentioned in

the previous section. An example of a set of SPECT

slices is in figure 1.

Some image artifacts may be caused by imprecise

measuring geometry of the SPECT arrangement,

namely, by incorrect alignment of the camera

positions with the theoretical axis of rotation, and

by a tilt of the camera head with respect to the

axis (nonperpendicular integration paths).

Conversely, it is possible to identify these

imperfections from images of particular phantoms

and to use this information for corrections.

Mathematical Models

In SPECT one can use as radioactive tracers any

radioisotope that emits γ  rays, emitted as single

photons. For any reconstruction method the

direction of the ray has to he used. The

determination of the direction is achieved by

applying collimators which means that most of the

rays or information is discarded. This leads to a

low signal-to-noise ratio.

The physical assumption that the attenuation of

the intensity is proportional to the intensity and

Mathematical Techniques in SPECT Muhammad Hanif & Md Khabir Ahmed
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to the density of the tissue in which the ray is

travelling leads to the ordinary differential

equation

(6)

where µ(t) denotes the attenuation coefficient of

the tissue and Io, is the original intensity at the

point to. Note that in contrast to x-ray computer

tomography, where we had the same differential

equation, the point corresponding to, is not outside

the body. The solution of this initial-value problem

is

(7)

The exponential term is denoted as attenuation.

The correlation between the measured data g (ω,

s) of a detector at the point s and direction ω and

the activity distribution f is then given by the line

integral

(8)

where      is the unit vector orthogonal to ω •  S1

and

(9)

The transform R
µ
, is denoted as the attenuated

Radon transform. Note that for µ = 0 we have R0,

= R.

Formally we now face the same reconstruction

problem as in x-ray computer tomography, namely

to invert R
µ
. It is shown by Boman and Quinto

(1987) that the operator R
µ
, is injective µ when  is

an analytical function, which in the medical

applications is never the case. Finch (1986) showed
that R

µ
, is injective if  µ

 
is twice differentiable and

sufficiently small.

If µ is constant-only a very crude assumption in
real life-then the following is known. Let

(10)

Then

(11)

This is a convolution of f with the kernel 2            .
For the computation of convolution kernels see
Hazou and Salmon (1988).

In realistic situations where is an arbitrary

function we distinguish two cases. If µ is known,

say by first taking an x-ray scan, projection on

piecewise-constant functions, so-called pixel spaces,

with pint collocation, leads to systems of linear

equations. They can be iteratively solved.

If µ is unknown then the situation is much more

critical. Natterer (1985) has derived consistency

conditions characterizing the range of the

attenuated Radon trans- Corm Cor getting

information on  µ. He also found that for increasing

the stability of the inversion problem one should

place at least one source outside the body. In this

way an approximation to p can be computed and

then one is in the above described situation. In

commercial scanners very often the influence of

the attenuation is simply neglected.

Clinical Application

SPECT is used to treat cancer patients because

using the slicing methods; we can remove any

interference from the surrounding area and detect

dis-functionality of organs pretty easily. The

radioactive chemicals will distribute through the

body. This distribution can be traced and compared

to that of a normal healthy body. Because this

method is so precise, doctors can detect

abnormalities in the early stages of disease

development when it is more curable.  SPECT has

two major strengths for clinical use in

neuropsychiatry. The first is its availability and

affordability. The second is its capacity to provide

three-dimensional measurements of regional

cerebral blood flow long after the injection of the

radiotracer. With a long-half life and a relatively

short time to deposit within active brain regions

(2-5 min), subjects can be injected away from the

nuclear medicine suite and outside the actual
camera. If necessary, tranquilizing medications
can then be given to sedate the patient for scanning
which will not affect the actual image acquired, as
the perfusion pattern has already been deposited. 
This is particularly helpful for studying diseases
such as epilepsy or mania, or research done while
injecting a tracer in a naturalistic setting. For
example using this technique, Starkstein et al.

documented a relative right temporal hypoactivity

in manic subjects who were injected away from

the scanner and then sedated for image acquisition.

In another example, at MUSC, lab has used a

Bangladesh Journal of Radiology and Imaging Vol. 22(1): January 2014
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differential time in injecting the radiotracer and

imaging the brain, investigating the effect of

repetitive transcranial magnetic stimulation of left

prefrontal cortex in healthy individuals and in

depressed subjects
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Abstract:

Superficial lymphadenopathy is a very common

clinical finding. This cross-sectional study was

carried out on patients with clinically diagnosed

superficial lymphadenopathy in the Department of

Radiology and Imaging, Dhaka Medical College

Hospital (DMCH), Dhaka in collaboration with the

In-door and out-doors Department of Medicine,

Surgery and Pathology, DMCH between the period

of 1st July 2013 to 30th June 2014. Total 50 patients

were included in this study. Ultrasonography was

done on these patients and histopathological

examination of the biopsied tissue was carried out

by a pathologist. Sonographic diagnosis and

histopathological diagnosis was then compared.

The validity of ultrasonography was studied by

calculating sensitivity, specificity, accuracy,

positive predictive value and negative predictive

value which were 92.85%, 95.45%, 92%, 96.29%,

and 91.30% respectively for benign superficial

lymphadenopathy and 95.45%, 92.85%, 94%,

91.30% and 96.29% respectively for malignant

superficial lymphadenopathy. We concluded that

ultrasonography is an effective imaging modality

in the differentiation of benign and malignant

superficial lymphadenopathy.

Introduction:

Lymphadenopathy is the enlargement of one or

more lymph nodes as a result of normal reactive

effects or a pathologic occurrence. Differentiation

between benign and malignant superficial

lymphadenopathy is helpful for the early

establishment of diagnosis and individualized
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treatment1. Ultrasonography (US) has been used

as a highly accurate and cost effective diagnostic

tool for superficial lymph node assessment2. Use

of sonography also allows assessment of infiltration

of blood vessels and organs, such as the thyroid

gland, by adjacent nodal metastases3,4. Usually

biopsy and histopathological examination remains

the investigation of choice for the diagnosis of a

patient with superficial lymphadenopathy. But this

is invasive and is not widely available in

Bangladesh especially in the rural areas. On the

other hand, ultrasonography is a cheap, simple,

available and widely used imaging modality. Several

studies have shown that ultrasonography has

higher sensitivity than palpation for the detection

of enlarged lymph nodes in patients with suspected

regional lymph node metastases5. Ultrasonography

is very sensitive in detecting superficial

lymphadenopathy. It provides valuable diagnostic

information with a high degree of diagnostic

accuracy 6-10 and it is easily tolerated by patients

and is cheaper and faster to perform than the others

for the purpose of the study11. Additionally, it

provides the ability to perform ultrasonographically

guided fine-needle aspiration (FNA), which informs

us about the nature of the pathologic process.

Because of this, ultrasonography is commonly the

first imaging modality that is used12.

Ultrasonogram reveals benign and malignant

lymph nodes with typical sonographic morphologic

characteristics and accepted echographic criteria

which can help in their differentiation. Most reports

have been in agreement about the echographic
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appearance of benign lymph nodes and have

described them as oval with a hyperechoic hilum,

which represents hilar fat and small vessels.

Malignant nodes are described as being more round

and of a heterogeneous structure i.e. commonly

hypoechoic with a loss of the hilum, sometimes

with cystic degeneration13.

High-frequency probes with improved spatial and

contrast resolution display superficial nodes and

also show the internal structure of the nodes. The

longitudinal-transverse diameter ratio, the central

hilus, cortical widening and size of the lymph nodes

are proved to be useful in the differentiation of

benign and malignant superficial lymph nodes14.

It has been suggested that depiction of lymph node

shape altered from flat oval to broad oval or round

(longitudinal-transverse diameter ratio< 2) and loss

of the central echogenic hilus indicate the presence

of metastasis. In contrast, a wide hyperechoic

central hilus and a narrow cortex were seen mostly

in reactive nodes. Nodal size alone has been shown

to be an unreliable criterion for differentiation of

reactive from malignant disease15. Another study

has also shown that sonography has a markedly

higher sensitivity than palpation for the detection

of enlarged lymph nodes in patients with suspected

regional lymph node metastases, particularly in

the presence of severe postoperative scarring16.

Even some of the researchers recently concluded

that ultrasonography is the most sensitive method

for the detection of metastatic lymph nodes 17.

Further studies have also been carried out in

recent years regarding the efficacy of

ultrasonography in the differentiation between

benign and malignant superficial lymphadenopathy

using combined ultrasonographic criteria. However

it was urged for further studies for verification of

the usefulness of ultrasonography in the

differentiation of superficial lymphadenopathy18.

The grey-scale ultrasonographic signs pointing to

benignity or malignancy were presented,

illustrated and their diagnostic usefulness was

discussed in this study.

Materials and Methods:

This Cross-sectional observational study was

conducted between the period of 1st July 2013 to

30th June 2014 in the Department of Radiology

and Imaging, Dhaka Medical College Hospital

(DMCH), Dhaka in collaboration with the In-door

and out-door Department of Medicine, Surgery and

Pathology, DMCH.

Total 50 patients with clinically diagnosed

superficial lymphadenopathy were included in this

study. Nodes larger than 5 mm in maximum

diameter in cervical region, 10 mm in axillary

region and 20 mm in inguinal region were

considered enlarged. Sonography was done on

these 50 patients and the superficial

lymphadenopathy was differentiated as benign or

malignant, based on sonographic criteria. Gray

scale B mode ultrasound examination was

performed using real time image unit (Medisone

Sonoace R5) with transducer frequency of 7.5 MHz

in a linear probe. Patients of all age group and of

both sexes clinically diagnosed as superficial

lymphadenopathy in neck, axilla and inguinal

region were included in the study. Patients who

refused biopsy and or histopathological

examinations were excluded from the study.

Sonographic criteria for benign superficial

lymphadenopathy were:

1) Longitudinal / Transverse diameter ratio (L/T

ratio) >2

2) Wide Hyper-echogenic hilum

3) Narrow or concentrically wide cortex

4) Absence of Intra-nodal cystic necrosis

Sonographic criteria for malignant superficial

lymphadenopathy were:

1) Longitudinal / Transverse diameter ratio (L/T

ratio) <2

2) Narrow or absent hyper-echogenic hilum

3) Eccentrically wide cortex

4) Presence of Intra-nodal cystic necrosis

Data was collected in a pre-designed data collection

sheet. After biopsy the histopathology reports were

also collected and recorded. All data was analyzed

through computer based Statistical Package for

Social Science Software (SPSS)/ STATA version

10. Sensitivity, specificity, NPV, PPV and accuracy

was calculated for the validity of study outcome.
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Observations and Results:

Fifty patients with clinically diagnosed superficial

lymphadenopathy were studied from July 2013

to June 2014. The distribution of the lymphade-

nopathy was in the cervical, axillary and inguinal

regions. Ultrasonography was carried out on

these 50 patients and benign superficial

lymphadeno-pathy was differentiated from the

malignant type by the sonographic criteria

mentioned earlier.

Out of 50 patients 28 cases were male & 22 cases

were female. Male to female ratio was 1.272.  Mean

± SD of age was 37.20 ± 7.61 with a range of 09 to

70 years.

Among the 50 patients included in this study,

lymphadenopathy was found in cervical region in

Table - I

Showing Ultrasonographic findings of superficial lymphadenopathy (n=50)

Characteristics Number (n) Percentage

L/T ratio >2 27 54 %

<2 23 46 %

Central echogenic hilus Wide 27 54 %

Narrow 10 20 %

Absent 13 26 %

Peripheral hypoechoic cortex Narrow 20 40 %

Concentrically wide 09 18 %

Eccentrically wide 08 16 %

Thickness could not be ascertained 13 26 %

Intranodal cystic necrosis Present 05 10 %

Absent 45 90 %

26 (52%) patients, axillary region in 18(36%)

patients and inguinal region in 4(08%) patients and

in multiple sites in 2 (04%) patients.

In 50 patients of superficial lymphadenopathy L/T

ratio, Central echogenic hilus, Peripheral

hypoechoic cortex and Intra-nodal cystic necrosis

were observed which is summarized in Table-I.

Ultrasonography diagnosed 27 cases as benign

(54%) and the rest 23 cases as malignant (46%).

Histopathological examination confirmed 28 cases

as benign (56%) and 22 cases as malignant

superficial lymphadenopathy (44%).

Sonographic diagnoses were compared with

histopathological diagnoses. 26 patients diagnosed

as benign by ultrasonography were confirmed

correct by histopathological examinations. 01 case

that was suspected benign by ultrasonography was

Table-ll

Showing the comparison of sonographic

diagnosis with that of histopathological diagnosis

Sonographic          Histopathological diagnosis

diagnosis  Benign Malignant Total

Benign 26 01 27

Malignant 02 21 23

Total 28 22 50

diagnosed as malignant lymphadenopathy by

histopathological findings. 02 (Two) cases

diagnosed as malignant superficial lympha-

denopathy by ultrasonography were subsequently

diagnosed benign by histopathological

examination. Comparison of sonographic diagnosis

with histopathological diagnosis both for benign

and malignant superficial lymphadenopathy are

shown in Table ll.
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The validity of ultrasonography in the diagnosis of benign superficial lymphadenopathy and malignant

superficial lymphadenopathy is shown in table lII and Table-IV.

Table III

Showing validity of ultrasonography in the diagnosis of benign superficial lymphadenopathy

Test  parameter Percentage                                        95%   CI

LOWER LIMIT UPPER LIMIT

Sensitivity 92.85% 75.04% 98.75%

Specificity 95.45 % 75.11% 99.76%

Positive predictive value 96.29% 79.11% 99.80%

Negative predictive value 91.30% 70.49% 98.47%

Accuracy 92 %

Table IV

Showing validity of ultrasonography in the diagnosis of Malignant superficial lymphadenopathy

Test  parameter Percentage                                  95%   CI

Lower Limit Upper Limit

Sensitivity 95.45 % 75.11 % 99.76 %

Specificity 92.85% 75.04 % 98.75 %

Positive predictive value 91.30% 70.49  % 98.47 %

Negative predictive value 96.29% 79.11 % 99.80 %

Accuracy 94 %

Sonograph 1: Malignant lymphadenopathy in

axillary region of  a 57 yrs  old male patient showing

longitudinal/transverse ratio < 2 and intranodal

cystic necrosis

Sonograph 2: Malignant lymphadenopathy in

inguinal region of a 40 yrs old male patient

showing narrow hilum and eccentrically wide

cortex
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Discussion:

Benign as well as malignant lymph nodes have

typical sonographic morphologic characteristics

and some special echographic criteria which can

help in their differentiation.  The present study

was carried on patients with clinically diagnosed

superficial lymphadenopathy to determine the

usefulness of Ultrasonography in the

differentiation of benign and malignant superficial

lymphadenopathy.  Available literature was

evaluated and some of their ideas and findings

contributed to the present study in the formulation

of combined sonographic criterias to differentiate

benign and malignant superficial lymphade-

nopathy.

Among the 50 patients included in this study,

lymphadenopathy was found in cervical region in

26 patients, axillary region in 18 patients, inguinal

region in 4 patients and multiple sites in 2 patients.

Several studies were done previously in cervical

groups of lymph nodes18,19 and one study was done

in 204 patients with clinically suspected

lymphadenopathy in the cervical, axillary or

inguinal regions. But no specific distribution

pattern was mentioned14.

According to previous study three sono-

morphologic features were evaluated - lymph node

shape, central echogenic hilus, and peripheral

hypoechoic cortex14.In this study lymph node shape

was assessed by measuring the largest and

smallest diameters on the same scan and by

calculating the longitudinal/ transverse (L/T) ratio.

Lymph nodes were separated according to their

L/T into two classes. In 50 patients of superficial

lymphadenopathy the L/T ratio was >2 in 27

patients and <2 in 23 patients. In the previous study

the differences in distribution of malignant and

benign nodes in the two L/T classes were

statistically significant (P < .001)14. Rosario et  al19

also showed that 80% malignant  lymph nodes has

rounded appearance due to the alteration of L/T

ratio.

The lymph nodes were separated into three hilar

classes: wide, narrow, and absent. When the hilus

appeared elliptical in the longitudinal nodal plane,

generally conforming with the shape of the whole

node, it was classified as wide. A flat slit like hilus

was considered narrowed. Those nodes that showed

no central zone of hyperechogenicity were

classified as having no hilus. Central echogenic

hilus was wide in 27 patients, Narrow in 10 patients

and absent in13 patients in the present study.

Patients having wide hilum were diagnosed as

benign lympadenopathy and most of them

confirmed correct by histopathology. Study by

Vassallo et al14 showed that, out of 26 benign lymph

nodes, 58% showed a wide central hilus, 35% a

narrow hilus, and  8% no hilus. Of  68  malignant

nodes, 9% of primary nodal malignancies and 6%

of nodal metastases exhibited a wide central hilus.
Rosario et al19 found the absence of an echogenic
hilum in 88% of malignant lymph nodes, with a

positive predictive value of 92% and accuracy of

89%. Kuna et al12 concluded that a hyperechoic

hilum is a good indicator of a benign lymph node

and the absence of a hilum is more frequently a
sign of malignancy.

The peripheral cortex was evaluated in this study
and the nodes were separated into three cortical

classes: narrow, concentrically wide, or

eccentrically wide. The cortex was considered

narrow when the thickness at its broadest point

was less than one-half the transverse diameter of

the hilus in the longitudinal plane. Thus, all those

nodes with a narrow hilus according to the criteria

described above also had a wide cortex. Those

Sonograph 3: Benign lymphadenopathy in cervical

region of 26 yrs old Female patient showing

longitudinal/transverse ratio > 2 and wide hilum
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nodes that showed a focal cortical widening of at

least 100% (i.e., the thickness of the cortex at one

site was at least double that at its narrowest point)

were classified as having an eccentrically wide

cortex. If the nodal hilus was absent, cortical width

could not be assessed. Out of 50 patients peripheral

hypoechoic cortex was narrow in 20 patients,

concentrically wide in 09 patients and eccentrically

wide in 08 patients. Thickness of the cortex could

not be ascertained in 13 patients due to absence of

hilum. According to the study by vassallo et al14

cortical widening was observed in only 55% benign

nodes but in 90% malignant nodes. The differences

in the distribution of benign and malignant nodes

in the three cortical classes were statistically

significant (P <.001).

In the present study intranodal cystic necrosis was

present only in 05 patients who were

sonographically diagnosed as malignant

lymphadenopathy and histologically also confirmed

as malignant. Rosario et al19 found that intranodal

cystic necrosis is found only in malignant lymph

nodes which was also a finding in this study. The

absence of an echogenic hilum and the presence
of cystic portions were significantly greater in
malignant than in benign lesions in the other
previous study12.

In the present study the validity of ultrasonography
was studied by calculating sensitivity, specificity,

accuracy, positive predictive value and negative

predictive value which were 92.85%, 95.45%, 92%,

96.29%, and 91.30% respectively for benign

superficial lymphadenopathy and 95.45%, 92.85%,

94%, 91.30% and 96.29% respectively for malignant

superficial lymphadenopathy. Leboulleux et al18

found a very high specificity (100%) and a low

sensitivity (11%) for Intranodal cystic necrosis.

Leboulleux et al18 showed sensitivity for central

echogenic hilus 100%, for L/T ratio 46% and

intranodal cystic necrosis 11%. Specificity for

intranodal cystic necrosis 100% , L/T ratio 64%

and central echogenic hilus 29%. Rosario et al19

found sensitivity for L/T ratio 80%,central

echogenic hilus 88%,intranodal cystic necrosis

20%, Specificity for same chriterias were 70.5%,

90% and 100% respectively. Accordingly PPV was

found 78%, 92%, 100% and NPV was 74%, 85%,

49% while accuracy was determined as 76%, 89%

and 55%. All the study results were comparable to

the present study.

Conclusion:

No single US sign is absolutely accurate in

diagnosing superficial lymph node as benign or

malignant. The association of signs, however,

produces a highly suggestive appearance in most

cases, and makes ultrasonography an extremely

useful diagnostic means. On the basis of this study

it can be concluded that Ultrasonography is a useful

modality in the differentiation of benign and

malignant superficial lymphadenopathy. However,

further study with larger study population at

multiple centers may give more precise results
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Abstract:

Diagnosis of uterine mass was done with trans-

abdominal sonography (TAS) and trans-vaginal

sonography (TVS) and the results were compared

with histopathology. This cross sectional study was

done to establish diagnostic usefulness of trans-

vaginal USG in the assessment of uterine mass.

Clinically diagnosed 70 cases of uterine mass

attending the Radiology & Imaging department,

Sir Salimullah Medical College and Mitford

Hospital, Dhaka fulfilling the inclusion and

exclusion criteria were enrolled. The study was

carried out for a period of one year (1st January

2008 to 31st December 2008). 6 patients refused to

do trans-vaginal US and no histopathology reports

were available from 10 patients. Finally we

evaluated only 54 patients and they were considered

as the study sample. Sensitivity of TAS and TVS

in the diagnosis of uterine mass were 91.8% and

98%, specificity were 40% in each case, positive

predictive value were 93.8% and 94.1%, negative

predictive value were 33.3% and 66.7% and

accuracy were 87.0% and 92.6%. The area under

the curve (AUC) of TAS and TVS was 0.659 and

0.69, respectively in the diagnosis of uterine mass.

Finally it was concluded that Trans-vaginal

sonography is a superior diagnostic modality to

trans-abdominal sonography in the diagnosis of

uterine mass.

Key words: Transvaginal ultrasonography (TVS),

Transabdominal ultrasonography (TAS), uterine

mass.

Introduction:

Over the past decade advances in Radiological

Technology with subsequent introduction of

imaging modalities changed the gynaecologic

evaluation of female pelvis. With the advent of real

time ultrasound gynaecologic ultrasound and

ovarian scanning have become widely used in day

to day practice.

The current methods of pelvic sonography in use

are trans-abdominal real time scanning and trans-

vaginal real time scanning. During trans-

abdominal scanning most often uterus and ovaries

are visualized by using 3 MHz transducer at a depth

of 10-15 cm through urinary bladder whereas with

trans-vaginal sonography the same structures are

visualized with 5-7 MHz transducers at a depth of

1-8 cm. Trans-vaginal sonography unquestionably

provides excellent depiction of pelvic organs. A

major disadvantage of trans-vaginal

ultrasonography is that effective focal zone of

transducer is short; masses that are beyond the

range of probe will not be clearly defined or will be

missed completely.

At present the role of ultrasound for detection and

evaluation of uterine mass is well accepted and

established. Ultrasound is used in distinguishing

the origin of pelvic masses whether uterine or

adnexal and whether pelvic mass is cystic, solid or

mixed, single or multiple1,2.
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Uterine masses that are overlooked on physical

examination will be identified by Ultrasonographic

examination. However the drawbacks of

sonography include technical limitation caused by

patient habitus, operator dependence and

techniques inability to provide specific characteri-

zation3.

Trans-vaginal (TV) sonography is an exciting new

imaging modality that is rapidly gaining acceptance

among radiologists and obstetricians. Surveys have

shown that the TV approach is actually preferred

by the majority of patients because a full bladder

is not necessary. TV sonography procedure

overcomes difficulties in imaging obese patients,

those with a large amount of bowel gas, and those

with inadequate bladder filling4. This prospective

study was designed to compare the usefulness of

Trans-vaginal (TV) and trans-abdominal (TA)

sonography in patients with suspected uterine

mass and its correlation with histopathology.

Materials & Methods:

This cross sectional study was carried out from 1st

January 2008 to 31st December 2008, for a period

of 1 year.  on 70 patients having clinical suspicion

of uterine mass, who attended in the Department

of Radiology and Imaging of Sir Salimullah Medical

College and Mitford Hospital, Dhaka. These

patients were evaluated by both trans-abdominal

and trans-vaginal USG findings and compared with

postoperative histo-pathological findings. All the

patients were evaluated by detail history and by

clinical examination. Of the study population, 6

patients refused to do TVS and no histopathology

reports were available in 10 patients. Finally we

evaluated only 54 patients and they were

considered as study sample. The sampling method

was Purposive sampling. All these information

were collected in a pre-designed structured data

collection sheets. Prior to the commencement of

this study, this was approved by the Local Ethical

committee. All the data were analyzed with the

help of SPSS-15. For the validity of the study

outcome sensitivity, specificity, accuracy, positive

and negative predictive values were calculated

according to the formulae described by Knapp and

Miller (1992). Statistical significance was set at

p<0.05 and confidence interval was set at 95%

interval.

Sonographic criteria in the diagnosis of uterine

mass5:

Leiomyomas

1. Hypoechoic or heterogeneous mass of variable

appearance

2. Distortion of external uterine contour

3. Attenuation or shadowing without discrete

mass

4. Calcification

5. Degeneration or necrosis

Adenomyosis

1. Diffuse uterine enlargement

2. Diffusely heterogeneous myometrium

3. Inhomogeneous hypoechoic areas

4. Poor definition of endometrial myometrial

border

5. Focal tenderness elicited by vaginal transducer

Carcinoma cervix

1. Solid retro-vesical mass, which may be

indistinguishable from a cervical fibroid

2. Multiple cystic areas within a solid cervical

mass

Endometrial Carcinoma

1. A thickened endometrium

2. Heterogeneous echo-texture with irregular or

poorly defined margin

3. Cystic changes within the endometrium

4. Endometrial carcinoma may also obstruct the

endometrial canal, resulting hydrometra or

haematometra

5. Intactness of the sub-endometrial halo usually

indicates superficial invasion where as

obliteration of the halo in indicative of deep

invasion.
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Figure 1: a) TVS of normal uterus and b) TVS of cervical fibroid. C) TAS of carcinoma cervix and d) TVS

of adenomyosis

Results and observations:

This cross sectional study was carried out on 70

patients having clinical suspicion of uterine mass,

attended in the Department of Radiology and

Imaging Sir Salimullah Medical College and

Mitford Hospital, Dhaka. Among all 6 patients

refused to do trans-vaginal US and no

histopathology reports were available from 10

patients. Finally we evaluated only 54 patients by

TAS and TVS and correlated them with

histopathological findings. The results of the study

are described herein:

The highest frequency of patient was in age group

30- 50 yrs (22 patients in 30-40 yrs and 19 in 41-50

yrs). Least frequency (6 patients) was in age group

>50 yrs.

Most of the patient presented with irregular P/V

bleeding (63%). Post coital bleeding was the 2nd

most common presentation (20.4%). Pain (16.7%),

abdominal lump (13%), foul smelling discharge

(11.1%) and dyspareunia (11.1%) were also

important presenting features.

Ultrasonogram features showed that pathological

involvement was seen in the Cervix in 25 patients

(46.3%) cases, body in 24 (44.4%) cases and

endometrium in 05 (9.3%) cases. Majority of the

lesions were solid numbering 46 (85.2%) followed

by mixed in 05 (9.3%) and cystic in 03 (5.6%) cases.

Most of the lesions were Mixed echoic in nature

(29 patients, 53.7%) followed by hypoechoic lesion

(38.9%) and hyperechoic lesion (7.4%). 28 patients

(51.9%) showed irregular or ill defined borders

while 48.1% of the lesions showed well defined

margins. Calcifications in the lesion were seen only

in 05 cases (9.3%) and collection in cul de sac was

observed in 11 (20.4%) cases.

The commonest uterine pathology was leiomyoma.

19 patients were diagnosed as leiomyoma by both

TAS & TVS. Ca-Cervix was diagnosed in 14 cases

by TAS and 16 cases by TVS. Among other

diagnosed uterine pathology adenomyosis was

found in 3 patients by TAS and 8 patients by TVS.

By TAS 07 patients showed thickened

endometrium, 06 patients showed no pathology,

03 patients had adenomyosis, 03 endometrial

carcinoma and 02 patients had Bulky uterus. By

TVS apart from leiomyoma and Ca-Cervix 08

patients were diagnosed as adenomyosis in contrast

to 03 by TAS. By TVS 06 patients was diagnosed

as having cervical polyp and 02 had endometrial

carcinoma. TAS failed to diagnose these eight

patients of having these diseases. By TAS bulky

uterus was diagnosed in 2 patients and thickened

endometrium in 7 patients. Cervical polyp was

diagnosed in 6 patients by TVS and also proved by

histopathologycal examination. No pathology was

found in 6 patients by TAS, 3 patients by TVS and

5 patients by histopathologycal examination. In

contrast to 06 patients with no pathology by TAS,

TVS showed no pathological findings in 03 patients.

Pie diagram showing distribution of TAS and TVS

diagnosis in figure 3 and figure 4.

Table I & II sowing the validity test results for

TAS in the evaluation of uterine pathology and

Table III & IV showing the validity test results of

TVS for the same purpose.
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Fig.-3: Pie diagram of the patients by TVS

Table-I

Distribution of the patients by TAS and histo-pathological diagnosis

TAS diagnosis                                             Histo-pathological diagnosis Total

Uterine pathology No uterine pathology

Uterine pathology 45 (91.8) 03 (60.0) 48 (88.9)

No uterine Pathology 04 (8.2) 02 (40.0) 06 (11.1)

Total 49 (100.0) 5 (100.0) 54 (100.0)

p value=0.031

Table-II

 Sensitivity, specificity, accuracy, positive and negative predictive values of the TAS in the diagnosis of

uterine pathology

Percentage 95% CI

Sensitivity 91.8 89.0-95.2

Specificity 40.0 12.5-72.6

PPV 93.8 90.9-97.1

NPV 33.3 10.4-60.5

Accuracy 87.0 81.9-93.1

Table-III

Distribution of the patients by TVS and histo-pathological diagnosis

TVS diagnosis                                       Histo-pathological diagnosis Total

Uterine pathology No uterine pathology

Uterine pathology 48 (98.0) 03 (60.0) 51 (94.4)

No uterine pathology 01 (2.0) 02 (40.0) 03 (5.6)

Total 49 (100.0) 05 (100.0) 54 (100.0)

p value=0.001

Fig.- 2: Pie diagram of the patients by TAS
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Table-IV

Sensitivity, specificity, accuracy, positive and

negative predictive values of the TVS in the

diagnosis of uterine pathology

Percentage 95% CI

Sensitivity 98.0 95.2-99.6

Specificity 40.0 13.4-56.1

PPV 94.1 91.5-95.7

NPV 66.7 22.3-93.5

Accuracy 92.6 87.7-95.6

By TVS 19 patients were diagnosed as leiomyoma

and 18 were histopathologically proved. Among 35

TVS diagnosed non leiomyoma cases 05 were found

to be leiomyoma and 30 other then leiomyoma by

biopsy. So TVS had sensitivity, specificity, PPV,

NPV and accuracy of 78.3%, 96.8%, 94.7%, 85.7%

and 88.9% respectively.

Ca cervix was the next frequent pathology

encountered. 14 cases were diagnosed by TAS and

16 cases by TVS respectively. In TAS, among 14

Ca Cervix diagnosed cases 10 were Ca-Cervix and

among 40 non Ca-Cervix cases 04 patients showed

presence of Ca-Cervix by histopathology. Among

TVS diagnosed 16 Ca Cervix cases 12 were Ca-

Cervix by histo-pathology and among 38 non Ca-

Cervix cases 02 patients showed presence of Ca-

Cervix by histopathology. The sensitivity,

specificity, PPV, NPV and accuracy of TAS in the

diagnosis of Ca cervix were 71.4%, 90.0%, 71.4%,

90.0%, 85.2% respectively and 85.7%, 90.0%, 75.0%,

94.7% and 88.9% in case of TVS.

Discussion

Transabdominal sonography conventionally has

been one of the best methods for evaluating the

female pelvis. However, the necessity of traversing

the abdominal wall and subcutaneous tissues causes

degradation of image quality. Transvaginal

sonography is a new technique in pelvic imaging

and can overcome many of the limitations of

traditional transabdominal scanning6.

Transvaginal (TV) sonography is an exciting new

imaging modality that is rapidly gaining acceptance

among radiologists and obstetricians. It was

initially described as a technique useful for

monitoring ovarian follicular development in

infertile patients undergoing hormonal

stimulation6,7. Patient acceptance is not a limiting

factor, since surveys have shown that the TV

approach is actually preferred by the majority of

patients because a full bladder is not necessary
8,9. With the increasing availability of TV probes

and greater acceptance of the TV route for pelvic

sonography, new clinical applications are now

emerging 10,11. The improved resolution afforded

with the higher-frequency TV probe used in

proximity to the pelvic organs has made TV

Fig.-4: Above and Table V below showing the ROC

(receiver operating characteristic) curve analysis.

Table-V

Test result variable AUC 95% CI

TAS Diagnosis 0.659 0.370-0.948

TVS Diagnosis 0.690 0.395-0.984

The commonest uterine pathology was leiomyoma.

19 patients were diagnosed as leiomyoma by TAS,

among which 17 were proved histopathologically.

Among the TAS diagnosed 35 non-leiomyoma cases

06 cases were biopsy proved leimyomas and 29

were non-leiomyomas. Thus sensitivity, specificity,

PPV, NPV and accuracy of TAS in the diagnosis of

leiomyoma were 73.9%, 93.5%, 89.5%, 82.9%,

85.2% respectively.
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sonography an integral part of evaluating

complicated first trimester pregnancies8,9. This

cross sectional study was designed to establish

diagnostic usefulness of transvaginal USG in

comparison with TAS in the assessment of uterine

mass. Total 52 patients were evaluated during the

period from 1st January 2008 to 31st December

2008 for duration of 1 year. All patients were within

18 to 60 years age group, of them maximum 40.7%

patients were within 31 to 40 years age group

followed by 35.2% within 41 to 50 years, 13.0%

were up to 30 years age and 11.1% above 50 years

age group. Mean (±SD) age of the patients was 41.67

(±9.04) years. More than half of the patients had

complaints of irregular P/V bleeding, 20.4%

patients had post coital bleeding, 16.7% had pain

and similar percentage had post menopausal

bleeding, 13.0% had abdominal lump, foul smelling

discharge and dyspareunia had 11.1% of each.

Endometrial findings that can be detected

sonographically have been well described. These

include intrauterine fluid collections, thickened

endometrium, and echogenic foci that may cause

acoustic shadowing. In Mendelson et al series

sixteen (16 [53%]) of the sonographic findings

represented fluid within the endometrial cavity12.

Other sonographic findings included thickened and/

or echogenic endometria (10 [33.0%]), endometrial

irregularities (two), and echogenic foci (two, [7%]).

In our series 53.7% patients had mixed

echogenecity, 38.9% had hypoechoic and 7.4% had

hyperechoic feature. 48.1% and 51.9% patients had

well defined and irregular/ill-defined border

respectively.

9.3% patients had calcification and 20.4% patients

had features of collection in cul-de-sac.

Out of all patients in the present study 44.4% had

abnormal features in the body of uterus, 46.3% in

cervix and 9.3% at endometrium. Of them 85.2%

patient had solid, 5.6% cystic and 9.3% mixed type

of lesion.

In Yoshihiko et al series preoperative

ultrasonographic examinations of endometrial

carcinoma have been performed in 47 patients.

Their results were compared with postoperative

histological findings. The results were as follows;

1) Endometrial echoes were identified in 94% (44/

47). Echogenic masses which were characteristic

of endometrial carcinoma were observed in 79%

(37/47); Eighty-seven percent (13/15) of cases with

and 81% (22/27) of cases without cervical

involvement of endometrial carcinoma were

correctly diagnosed by ultrasonography.

Extrauterine extension of the tumor was found in

63% (5/8) when the thickness of the uninvolved

myometrium measured by ultrasonography was

under 3 mm, whereas when the thickness was over

3 mm, extrauterine extension of the tumor was

found in only 19% (5/27) 13.

In our series TAS evaluated 35.2% had

leiomyomas, followed by 25.9% had Ca cervix,

13.0% had thickened endometrium, 5.6%

adenomyosis, 5.6% endometrial carcinoma, 3.7%

had bulky uterus and 11.1% had no pathology.

Approximately half of the patients had leiomyoma

(35.2%) and Ca cervix (29.6%), 14.8% had

adenomyosis, 11.1% had polyp, 3.7% had

endometrial carcinoma and 5.6% patients had no

remarkable pathology on TVS.

After histopathology 42.6% patients had

leiomyomas, 25.9% had carcinoma cervix, 11.1%

had polyp, 9.3% had no apparent pathology, 5.6%

had chronic cervicitis, 3.7%  had adenomyosis and

1.9% had endometrial carcinoma.

Leiomyomas are the most common gynecologic

tumor, occurring in 20–40% of women which is

comparable with our findings 14.

In the diagnosis of uterine pathology TAS was

found 91.8% sensitive and 40.0% specific and TVS
was 98.0% sensitive and 40.0% specific. AUC in
ROC curve for TAS was 0.659 and TVS was 0.69.

In Gross et al series the relative frequencies of
the different sonographic features and patterns of
uterine leiomyomas have been examined by
prospective and retrospective analyses of the
sonograms in 41 proven cases. The original
sonographic  reports correctly predicted the
presence of myomas in 27/45 studies (sensitivity =
60 per cent). Retrospective analyses of the
sonograms revealed abnormalities in 32/41 patients

(sensitivity = 78 per cent) 15.
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Sensitivity values for leiomyoma and focal

endometrial lesions were 100% and 90% for

transvaginal sonography in Becker et al series.

Sensitivity, specificity, PPV, and NPV of TVS in

the diagnosis of endometrial pathology was 70.0%,

96.6%, 87.5% and 90.3% respectively16.

In our series sensitivity and specificity of TAS to

diagnose leiomyoma was 73.9%, and 93.5%, and

TVS was 78.3% and 96.8%. ROC curve analysis

revealed that TVS is somewhat better than TAS

in the diagnosis of leiomyoma as AUS for TVS was

0.837 and TVS was 0.875.

Ninety-one postmenopausal women were included

in a study conducted by Tsuda et al. They were

evaluated by TAS, TVS, and endometrial tissue

sampling for endometrial pathology. Sensitivity

and specificity of TAS were found 83.3 and 58.8%

and of TVS had 100% and 54.1% respectively17.

Sensitivity of TAS to diagnose Ca cervix in our

study was 71.4%, specificity 90.0%, positive

predictive value 71.4%, negative predictive value

90.0% and accuracy 85.2%. On the other side TVS

was 85.7% sensitive, 90.0% specific, with positive

predictive value 75.0%, negative predictive value

94.7% and accuracy 88.9%.

Tsuda et al concluded that TVS might be superior

to TAS which is also echoed in our finding as AUC

of TAS and TVS in the diagnosis of Ca cervix was
0.807 and 0.87917. Qureshi et al series revealed
that transvagival sonography was superior to
transabdominal sonography in most cases of pelvic

pathology18. Our study also showed the similar

results.

Kurjak et al reported that the use of 3D US

provided higher sensitivity than conventional

ultrasound for detecting endometrial cancer (89%

and 67%, respectively)19.

Conclusion:

It can be concluded that transvaginal sonography

is superior diagnostic tool in the evaluation of

uterine pathology than TAS. Individual organs and

fine structures were better seen transvaginally,

but the regional survey offered by the

transabdominal full bladder approach remains

necessary to provide anatomic orientation,

particularly when the patient has not been studied

previously.
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Abstract

A cross sectional study was carried out in the

department of Radiology & Imaging, Sir Salimullah

Medical College & Mitford hospital, Dhaka,

Bangladesh during the period of July’2012 to

June’2013. Total number of 51 consecutive patients

of suspected bronchogenic carcinomas detected by

CT scan of chest and who were willing to undergo

CT guided FNAC examinations in the above

mentioned hospital were enrolled in this study. The

mean age (±SD) was 59.5 ± 8.83 years with range

from 42 to 78 years and male female ratio was

5.41:1. Bronchogenic carcinoma was highest among

the cultivators 53.3%, followed by day labourer,

businessmen and hose wife. More than three

quarters (84.4%) of the patients were smokers.

Bronchogenic carcinoma was found in 57.8% in

right side and 42.2% in left side. Most of the patients

had multiple complaints at presentation, such as

chest pain, cough, weight loss, fever, dyspnoea,

haemoptysis etc. Radiological presentation of

bronchogenic carcinoma in CT scan of chest

revealed that more than three quarters presented

as mass lesion with or without other association

such as enlarged lymph node or pleural effusion.

Among 45 patients of bronchogenic carcinoma,

21 (46.0%) presented with mass lesion, 15 (33.3%)

mass lesion with enlarged lymph node, 5 (11.1%)

mass lesion with pleural effusion, 2 (4.4%) with

cavitary lesion and 1 (2.2%) with consolidation and

solitary nodule respectively. Size of bronchogenic

carcinoma could be evaluated in cranio-caudal

direction and most 46.7% of the size of tumour

were 2–5 cm, 42.2% tumour were found 6-10 cm ,
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8.9% tumour were found to be >10 cm and 2.2%

tumour were found <2 cm. Cytopathological cell

types, showed 46.7% adenocarcinoma, 26.7%

squamous cell carcinoma, 17.8% large cell

undifferentiated cell carcinoma and 8.9% small cell

carcinoma. Out of the 51 cases 43 cases were true

positive, 1 false positive, 2 false negative and 5 true

negative, which were diagnosed by CT scan of chest.

Validity of CT scan of chest in evaluation of

bronchogenic carcinomas showed a sensitivity of

95.6%, specificity of 83.3%, accuracy of 94 %, positive

predictive value (PPV) of 97.7%, and negative

predictive value (NPV) of 71.4%.

Key words: Computed Tomography (CT),

Bronchogenic carcinoma.

Introduction

Up to the mid-19th century primary bronchial

carcinoma was unknown1. The alarming epidemic

of bronchogenic carcinoma followed on the heels

of the tobacco industry manufacturing, selling,

and distributing their cigarette product in the first

half of the 1900’s2. It was actually a German

physician, Fritz Lickint who made the original

connection between smoking and lung cancer. At

the end of World War I, a significant rise in the

incidence of lung cancer was noticed3. The most

important causative factor in the development of

bronchogenic carcinoma is cigarette smoking.

Radon gas may be the second leading contributor

to lung cancer. Besides these occupational

exposure to asbestoses and other carcinogens also

has an effect4. The lung cancer is the major health

problem worldwide. It is the most common cause
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of cancer mortality for both men and women,

causing approximately 1.37 million deaths per

year globally5. According to the Hospital Cancer

Registry of National Institute of Cancer Research

& Hospital, Dhaka, Bangladesh, the occurrence

of lung cancer is 16.7% of all cancers and the most

common cancer (25%) among the male cancer

patients, 6.1:1 male female ratio6. Patients of

primary bronchogenic carcinoma typically present

with symptoms of airway obstruction including

dyspnea, stridor, cough, sputum production, and

wheezing, as well as hemoptysis and chest pain.

There are two main types of lung cancer, non-

small cell lung cancer (NSCLC) 80% and small

cell lung carcinoma (SCLC) 15%. The World

Health Organization classification for primary

lung cancer recognizes four major histologic cell

types such as adenocarcinoma, squamous cell

carcinoma, small cell carcinoma and large cell

carcinoma7. Squamous cell carcinoma (SCC) was

the most frequent histological type of lung cancer

in nearly all studies done prior to the mid-1980s.

More recent reports have noted a shift in the

relative frequency of lung carcinoma tumor types

such that adenocarcinoma now is more common

than squamous cell carcinoma, particularly in

women6. Pulmonary nodules on CT with

characteristics suggestive of malignancy included

the presence of air bronchograms, cavitation, and

pseudo-cavitation. At least one of these signs was

present in 80% of malignant pulmonary nodules8.

The larger the nodule, the more likely it is to be

malignant. The large majorities of nodules

greater than 2 cm are malignant, peripheral

pulmonary malignancies often appear ill defined

and irregular and have spiculated borders.

Malignant nodules are mitotically active and, as

a generalization, grow at an exponential rate. In

general nodules with a doubling time of between

30 and 540 days are considered to be suspicious

for malignancy9. Conventional postero-anterior

and lateral chest radiographs have a limited role

in the evaluation of bronchial neoplasms Lung

cancer has one of the lowest survival outcomes

of any cancer because over two-thirds of patients

are diagnosed at a late stage when curative

treatment is not possible. Despite the advances

in imaging techniques and treatment modalities,

the prognosis of lung cancer remains poor, with

five-year survival of 14% at early stages and less

than 5% in locally advanced stages.  In our country

the patients mainly attended the hospital at the

late stage of the disease. Main reason for late

presentation is poor health awareness, delayed

recognition and poor referral to the specialized

centre. This study has been undertaken to

analysis the demographic pattern, clinical

presentation, and pathological characteristics of

lung cancer. This study will help our people to

save their hard earnings as well as policy maker

to take proper action in case of the patients of

bronchogenic carcinoma.

Method

This cross-sectional study was carried out on

consecutively selected 52 patients referred for

CT scan of chest with a suspicion of bronchogenic

carcinoma. At first all the patients were

evaluated by detail history and clinical

examination with special emphasis on respiratory

system. CT scan of chest was performed in all

cases. After FNAC cytopathological diagnosis

was done. These cytopathological reports were

collected & compared with CT findings. Among

all patients 1 refused to do FNAC. Finally

cytopathological reports were collected from 51

patients and they were considered as study

sample.

All these information were collected in a preset

structured data collection sheet. A short clinical

history was taken. Relevant investigations were

done. Chest CT scan was made available before

aspiration. Written information was given to all

patients before the procedure and informed consent

was obtained in a written form from all patients &

or the attending persons. The sample was taken

by the radiologist and a pathologist present besides

the patients. At first a CT image was taken. Then

site of the lesion and shortest route was

determined for passage of the needle avoiding
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vascular structures, the fissures and bullas. The

patient was positioned supine or prone depending

on the skin entry site chosen. Then aspiration was

performed by using a 22 gauge spinal needle (8 cm

long) with a central stylet.  Before that the skin

entry site was sterilized with standardized

antiseptic solution and the cutaneous and

subcutaneous tissue infiltrated with 2% Jasocaine

up to a maximum dose of 5 ml. The aspiration

needle was then directed towards the lesion during

suspended respiration. Presence of the needle tip

within the lesion is ensured by the monitor display.

After removing the stylet, a 3 ml syringe was

attached to the needle. Continuous suction was

then applied while rotating and moving the needle

to and fro during suspended respiration. When

sufficient amount of tissue was taken, needle was

removed with caution. Then, cytopathologist

prepared the slides. Following the biopsy, a CT

image or a chest film were taken to exclude a

pneumothorax.

Result

A total number of 51 patients with clinical

suspicion of lung carcinoma who attended in the

department of Radiology & Imaging, Sir

Salimullah Medical College & Mitford Hospital,

during the period from July 2012 to June 2013

were included in this study. Out of all patients 43

cases were diagnosed as bronchogenic carcinoma

by CT and confirmed by cytopathological

evaluation. They were true positive. 1 case was

diagnosed as bronchogenic carcinoma by CT but

not confirmed by cytopathological findings

(tuberculous). This was false positive. Of 7 other

cases (tuberculous-3, pyogenic lesions-2,

metastasis-1 & abscess-1), which were diagnosed

by CT, 2 cases (tuberculous) were confirmed as

bronchogenic carcinoma and 5 cases were others

(other than bronchogenic carcinoma) by

cytopathology. They were false negative and true

negative respectively. So, 45 cases were found as

bronchogenic carcinoma cytopathlogically out of

51 study patients.

Table I

Comparison between CT and Cytopathological

diagnosis for prediction of bronchogenic

carcinoma (n=51).

CT  diagnosis Cytopathological Total

diagnosis

Positive Negative

Bronchogenic 43  (TP) 1 (FP) 44

carcinoma

 Others 2  (FN) 5 (TN) 7

Total 45 6 51

TP-True positive, TN-True negative, FP-False

positive, FN-False negative

Table II

Sensitivity, specificity, accuracy, positive and

negative predictive values of the CT evaluation

for prediction of bronchogenic carcinoma.

Validity test Percentage

Sensitivity 95.6

Specificity 83.3

Accuracy 94.0

Positive predictive value 97.7

Negative predictive  value 71.4

Fig.-1: Bar diagram showing histological subtypes

of the bronchogenic carcinoma.
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Fig.-1: a) NECT scan of chest (mediastinal window) showing small lung mass with spiculated margin in

the right lung and b) Same patient (lung window) after contrast.

Fig.-2: a) CECT scan of chest (mediastinal window) showing large lung mass with heterogeneous contrast
uptake in the left lung. b) NECT scan of chest (lung window) showing fairly large thickened wall cavitary
mass lesion in right lung.

Fig.--3: CT scan of chest showing percutaneous needle biopsy from bronchial mass in two different patients.
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Discussion

This cross sectional study was carried out with an

aim to observe the Role of Computed Tomography

in the diagnosis of bronchogenic carcinoma with

cytopathological correlation along with its validity

tests by calculating sensitivity, specificity, accuracy,
positive predictive value and negative predictive
values respectively. A total number of 51 patients
who came in the department of Radiology &
Imaging, Sir Salimullah Medical College & Mitford
hospital, during the period of July’2012 to
June’2013 were included in this study. The present
study findings were discussed and compared with
previously published relevant studies.

In this study all the patients had done CT scan of
chest and compared with cytopathological
diagnosis. Out of the 51 suspected bronchogenic
carcinoma patients, 43 cases were true positive, 1
false positive, 2 false negative and 5 true negative,
which were diagnosed by chest CT.

In the present study, The validity of CT scan of
chest as a diagnostic modality in the evaluation of
bronchogenic carcinoma, the sensitivity was 95.6%,
specificity 83.3%, accuracy 94.0%, positive
predictive value (PPV) 97.7% and negative
predictive value (NPV) 71.4%. FNACs conclusive
cytodiagnosis was made by Mondal et al in in 124
cases with a diagnostic accuracy 95%10. Another
study by Mukherjee et al. found that 97.7%
sensitivity and 100% specificity for CT-guided
FNAC as a diagnostic procedure11. Similarly,
Kalhan et al showed an accuracy of 70.8%, for
image guided FNACs with a sensitivity and
specificity of 92.2% and 100%, respectively12.

Conclusion

CT findings of the present study correlated well in
most of the cases with cytopathological results. It
can therefore be concluded that CT is a useful
modality in the evaluation of bronchogenic
carcinoma.
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Abstract:

Ambiguous genitalia is a birth defect in which the

outer genitals do not have the typical appearance

of either a boy or a girl. Ambiguous genitalia may

be a result of a disorder of sexual development

(DSD) previously called intersex condition.

Disorders of sex development (DSDs) are congenital

conditions in which the development of

chromosomal, gonadal, or anatomic sex is atypical.

The aim of this study was ultrasound evaluation

of patients with ambiguous genitalia. This study

was conducted in the period from July 2013 to

December 2015. Cases were obtained from Pediatric

and Endocrine out-patient Department of BIRDEM

General Hospital who were referred to Radiology

and Imaging department for ultrasound to evaluate

ambiguous genitalia. 21 cases with ambiguous

genitalia were studied. Their ages ranged from the

two months to twenty years. All cases were

subjected to the following: Detailed history,

thorough clinical examination, routine

investigations, hormonal analysis, imaging studies

and karyotyping. Out of them 15 cases were

excluded as some of them were unable to submit

either hormonal or karyotyping report and others

were not interested to medical follow up due to

misconception about ambiguous sex. Among the

06 cases, 03 female cases presented with primary

amenorrhea, 01 case present with undescended

testis with penoscrotal hypospadias, 01 case with

empty scrotum and 01 case present with absent

left testis with pain in left inguinal region. All the

cases underwent ultrasound study, as it is the

primary modality for demonstrating internal
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organs, cheap and available. CT and magnetic

resonance imaging are sometimes used as an

adjunct modality to assess for internal gonads and

genitalia.

Key words: ambiguous genitalia, ultrasound,

karyotyping.

Introduction :

Genital anomalies are estimated to occur in 1 in

4,500 births. The ability to diagnose Developmental

Sex Disorder (DSD) has advanced rapidly in recent

years. In most cases today, clinicians can promptly

make an accurate diagnosis and counsel parents

on therapeutic options1. The ultimate goal in any

management strategy is to provide a framework

that will allow the affected child to develop into a

well-adjusted psychosocially stable individual who

identifies with and is happy in the assigned sex2.

Factors that influence sex assignments include

diagnosis, genotype, genital appearance, surgical

options, need for lifelong replacement therapy,

potential for fertility, views of the family, and

sometimes circumstances relating to cultural

practices3. The aim of this study was ultrasound

evaluation of patients with ambiguous genitalia

and genetic study of these cases.

Patients and methods

The study was conducted on 21 cases with

ambiguous genitalia. They were referred to

Radiology and Imaging Department of BIRDEM

for ultrasonogram during the period from July,

2013 to December, 2015. Out of them 15 cases were

dropped as some of them were unable to submit
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either hormonal or karyotyping report and others

were not interested to medical follow up due to
misconception about ambiguous sex.  Among the
06 cases, 03 were female and 03 were male. Their
ages ranged from the two months to twenty years.

All studied cases were subjected to the following:
a detailed history with maternal exposure to
androgens, virilization symptoms in the mother
or the use of phenytoin and the presence of similar
conditions in the family.

A thorough clinical examination including general

examination of all systems, body hair distribution

(hirsutism) and skin examination (signs of

dehydration) were done. Routine investigations

included complete blood picture, serum electrolytes

and glucose levels. Hormonal investigations

included serum levels of ACTH

(Adrenocorticotropic hormone), Cortisol,

testosterone and 17-OHP (17-hydroxy-

progesterone). Imaging studies including

abdomino-pelvic  and external genital organ

ultrasound. Cytogenetic study included

chromosomal karyotype.

Results

The results of this study were illustrated in Tables I–V and Figs. 1–3.

Table-I

Demographic data of the studied cases

Case Age Gender Birth Maternal  age Paternal age Relevant maternal

no order age in Years in Years history

01 16 years Female 1st of 2 23 25 —

02 18 years Female 3rd of 3 32 44 —
03 20 years Female 2nd of 3 28 47 —
04 02 months Male 1st 17 30 PET

05 1.5 years Male 2nd of 2 18 32 GDM & PET

06 08 years Male 3rd of 3 35 45 GDM

Table-II

Clinical presentation in the studied group.

Case no Clinical presentation

01 Primary Amenorrhea, Well developed 2ndary sex character

02 Primary Amenorrhea, Well developed 2ndary sex character

03 Primary Amenorrhea, Well developed 2ndary sex character

04 Undescended testis, peno-scrotal hypospadias

05 Empty scrotum

06 Pain in left inguinal region, Absent left testis.

Table-III

Summary of Ultrasonogram findings

Case no Ultrasonogram findings

01 Absence uterus and ovary, presence of both testes on both superficial inguinal ring

02 Absence of uterus and ovary, no detectable testis.

03 Absence of uterus and ovary, no detectable testis

04 Right testis in right scrotal fold, left testis absent, female organs cannot be detected.

05 Both testes in both inguinal canal; a small pear shaped structure behind bladder and anterior

to rectum.
06 Absent left testis; hypoplastic right testis; a small cystic structure in left para-vesical area-

seems to ovary.
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Table-IV

Summary of Hormonal analysis

Case no Hormonal analysis

01 LH –normal, Slightly elevated Testerone,17-OHP- normal

02 LH –normal, Slightly elevated Testerone,17-OHP- normal

03 LH –normal, Slightly elevated Testerone,17-OHP- normal

04 Decrease  Testesterone

05 Decrease  Testesterone

06 Elevated 17-OHP

Table-V

Summary of Karyotyping

Case no Provisional diagnosis Karyotype

01 Mullerian agenesis 46XY

02 Mullerian agenesis 46XY
03 Mullarian agenesis 46XY
04 Ambiguous genitalia Mixed gonadal dysgenesis with 50% 45 XX & 50% 45 XY
05 Ambiguous genitalia Mixed gonadal dysgenesis with 50% 46 XX & 50% 46 XY

06 Ambiguous genitalia 46XX

Fig.-1: Both testes in both inguinal ring

Fig.-2: A small uterus behind urinary bladder and

testis in inguinal canal Fig.-3: Absence of uterus behind urinary bladder.
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Cases 01, 02 &03 were mainly presented as primary

amenorrhea. Case 04 presented with undescended

testis and penoscrotal hypospadias. Case 05

presented with empty scrotum and 6th case

presented with pain in left inguinal region associate

with absent left testis.

Demographic data of studied patients (Table-I)

showed the cases had irrelevant maternal history.

Ultrasonogram findings of studied group (Table-

III) showed –In 1st case uterus and ovary were

absent but both testes were seen in both superficial
inguinal ring. In 2nd and 3rd cases neither uterus
&ovary nor testis is detectable on USG.
Ultrasonogram of 4th case shown right testis in
right labial fold, left testis absent and female organs

cannot be detected. In 5th case shown both testes

in both inguinal canal; a small pear shaped

structure behind bladder and anterior to

rectum.USG findings of 6th case shown Absent left

testis; hypoplastic right testis ; a small cystic

structure in left para-vesical area- seems to ovary.

As regards laboratory investigations (Table-IV),

hormonal assay showed that adrenocorticotropic

hormone (ACTH) was within the normal range.

Serum Testosterone level was slightly elevated in

1st case and were reduced 4th & 5th case.  17-OHP

was elevated in 6th case. No obvious hormonal

abnormality was shown in 2nd & 3rd cases.

Table-V demonstrates the karyotyping results of

studied cases.1st, 2nd & 3rd  cases were 46XY; 4th

case had shown mixed gonadal dysgenesis with 50%

45XX & 50% 45XY.5th case had shown mixed

gonadal dysgenesis with 50% 46XX & 50% 46XY
and 6th  case was 46XX.

Discussion

When the external genitalia do not have the typical
anatomic appearance of normal male or female
genitalia, the condition is known as ambiguous

genitalia. This condition can be caused by various

disorders of sexual differentiation or intersex

disorders. Not all disorders of sexual differentiation

result in ambiguous external genitalia; some

disorders can have normal external genitalia (e,g,

Turner syndrome [45,XO] with female phenotype,

Klinefelter syndrome [47,XXY] with male

phenotype)1.

Karyotyping of the cases revealed that all the cases

were either apparent female with 46,XX

chromosomes or apparent males with 46, XY

chromosomes i.e., there were no apparent

anomalies in the sex chromosomes. Karyotyping

is essential for provisional diagnosis and

classification of the DSD cases 2.

In our study among the 06 cases , Karyotyping of

03 cases were 46XY,01 case shown mixed gonadal

dysgenesis with 50% 45XX & 50% 45XY; 01 case

was mixed gonadal dysgenesis with 50% 46XX &

50% 46XY and 01 case was 46XX.

DSDs can be classified on a pathophysiologic basis

as disorders of chromosomal, gonadal, or

phenotypic sex origin. On the basis of gonadal

histologic features, these disorders were originally

classified into four broad groups: female

pseudohermaphroditism, male

pseudohermaphroditism, true hermaphroditism,

and gonadal dysgenesis1.DSDs have been defined

as “congenital conditions in which development of

chromosomal, gonadal, or anatomic sex is atypical”
2. Female pseudohermaphrodites (46,XX DSD)

have a female genotype and two ovaries for gonads,

but their external genitalia show a variable degree

of virilization. Male pseudohermaphrodites (46, XY

DSD) have a male genotype and two testes for

gonads, but their external genitalia show a variable

degree of feminization. True hermaphrodites

(ovotesticular DSD) have both testicular and
ovarian tissues in the gonads1.

Ovotesticular DSD (True Hermaphroditism).—the
characteristic imaging feature of true
hermaphroditism is the presence of an ovotestis or of
one testis and one ovary in the same patient. An
ovotestis may be seen as a structure with a
combination of testicular echo-texture and follicles 3.

Ultrasonogram findings of studied group (Table III)
showed –In 1st case uterus and ovary were absent

but both testes were seen in both superficial

inguinal ring. In 2nd and 3rd cases neither uterus

&ovary nor testis is detectable on USG.

Ultrasonogrm of 4th case shown right testis in

right labial fold, left testis absent and female organs

cannot be detected. In 5th case shown both testes

in both inguinal canal; a small pear shaped
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structure behind bladder and anterior to

rectum.USG findings of 6th case shown Absent left

testis; hypoplastic right testis ; a small cystic

structure in left para-vesical area- seems to ovary.

Because 20%–30% of children with XY pure

gonadal dysgenesis (PGD) and 15%–20% with mixed

gonadal dysgenesis MGD develop a gonadal

neoplasm within the 1st or 2nd decade of life, streak

gonads should be removed 4. The presence of a

well-defined part of the Y chromosome GBY
(gonadoblastoma locus on the Y chromosome) is
implicated in the development of malignant
neoplasms in dysgenetic gonads 5. Gonadoblastoma
is the most common tumor, usually arising from
dysgenetic intraabdominal gonads 1, and is
considered to be a precursor to the development
of type II germ cell tumors seen in these patients.
Type II germ cell tumors include (a)

Seminomatous tumors such as seminoma and

dysgerminoma, and (b) Non-seminomatous tumors

such as embryonal carcinoma and chorio-

carcinoma 1 .

The presence of an echogenic focus at US

associated with the pelvic organs or found in ectopic

gonadal tissue within the inguinal canals or

labioscrotal folds should be regarded with

suspicion, since gonadoblastomas often calcify.

There is increased risk of developing Wilms tumor,

particularly when XY gonadal dysgenesis is

associated with glomerulopathy in Drash

syndrome. Screening for Wilms tumor with renal

US every 6 months to 1 year up to school age has

been recommended in children with dysgenetic

gonads 6.

Conclusion:

A child with ambiguous genitalia should be

evaluated by a multidisciplinary team using a

coordinated approach to arrive at a timely diagnosis

so that proper gender assignment can be made

early in life. Imaging plays an important role in

demonstrating the anatomy and potential effects

on other organs. US is the preferred non-invasive

modality for initial evaluation.

 MR imaging can be used when US fails to localize

gonads in ectopic sites with better soft tissue

resolution. Ectopic gonads are prone for malignant

changes more than normal gonad. So early

diagnosis of such tumors will increase the life span

of the patient. A multidisciplinary approach must

be established for the patient and family while

incorporating the psychosocial aspects also.
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CASE REPORTS

Abstract:

Hemifacial  microsomia is a disorder where the

patient’s facial features are incompletely developed

on one side resulting in eye, ear & jaw

abnormalities. When these facial abnormalities are

associated with vertebral malformations in the

spine & more severe involvement of the eyes, the

collection of symptoms is called “Goldenhar

syndrome”. Here we report a case of Hemifacial

microsomia as a variant of Goldenhar syndrome

who came to Dhaka medical college hospital &

presented with marked facial asymmetry in left

side. There were dysmorphic left ear with hearing

loss, pre-auricular  skin tag, nasal voice & was

diagnosed as a case of hemifacial microsomia as a

variant of Goldenhar syndrome by clinical

presentation and different radiological

investigations.

Key words: HFM (Hemifacial microsomia), GHS

(Goldenhar syndrome).

Introduction:

Hemifacial microsomia is a disorder where the

patient’s facial features are incompletely

developed on one side resulting in eye, ear &

jaw abnormalities. When these facial

abnormalities are associated with vertebral

malformations in the spine & more severe

involvement of the eyes, the collection of

symptoms is called “Goldenhar syndrome”. In

85% of patients with Goldenhar syndrome, only

one side of face is affected 1, 2. In about 10-33%

of cases bilateral presentation can also occur 3.

“Hemifacial Microsomia, As A Variant of

Goldenhar Syndrome” - A Case Report
FONINDRA NATH PAUL1, SHAHRYAR NABI2, MD KHALILUR RAHMAN3, SADIA SULTANA4,

NUSRAT ZAHAN5

1. Junior Consultant, 250 bedded TB Hospital, Shyamoli, Dhaka 2. Assistant Professor, Department of Radiology

& Imaging, DMC. 3. Associate Professor, Department of Radiology & Imaging, DMC. 4. Ex-MD Student of Department

of Radiology & Imaging, DMC.

Goldenhar syndrome is sometimes called oculo-

auriculo-vertebral dysplasia (OAV dysplasia)

because cervical spine vertebral deformities are

part of collection of symptoms.

Goldenhar syndrome is a rare presumably inherited

condition which has a multifactorial etio-pathology

that also includes nutritional and environmental

factors all of which are responsible for disturbance

of blastogenesis 4. This syndrome includes triad of

1) Epibulbar choristoma.

2) Pre auricular skin appendage and pre tragal

blind ended fistula.

3) Mandibulo-facial dysostosis 5.

The precise incidence of GHS is not known, it

ranges from 1 in every 25,000 to 35,000 live births.

The male female ratio is 3:2 6. The syndrome was

first described in 1952 by the French

ophthalmologist Maurice Goldenhar. In 1963,

Gorlin suggested the name Oculo-auriculo-

vertebral dysplasia 4.

Case Report:

A 12 years old girl who was referred to Radiology

and Imaging department of Dhaka medical college

hospital with clinical presentation of facial

asymmetry on left side, left sided dysmorphic ear

with hearing loss, pre auricular skin tag, nasal

voice, flexion deformity of hand and she also had

imperforated anus which was operated at

Bangabandhu Sheikh Mujib medical university. No

ocular or mental problem was observed during

examination.
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CT scan of face revealed:-

• Hypoplastic left half of the body of mandible &

body of left zygomatic bone, absence of ramus

of left mandible, deformed & asymmetric facial

skeleton in left side.

• Absence of left external auditory canal and left

middle ear ossicles.

• Intact left cochlea, vestibule, semicircular

canal & internal auditory canal.

• Presence of soft tissue density structure in left

pre-auricular region (skin tag).

• Block vertebra at C6
/C7 level.

Laboratory investigation:

There is no genetic or DNA test for diagnosis of

Goldenhar syndrome. For this reason prenatal

diagnosis is not possible. This disease must not be

only based on radiology or laboratory results. The

diagnosis of GHS should be only based on clinical

aspect such as patient’s appearance, skeletal
malformation, hearing deficits and also associated
with both systemic conditions and radiological
findings. High resolution USG may detect the
obvious defect. HRCT for inner and middle ear,
CT scan of facial bone, spine and X-ray hand can
be helpful 7. MRI can also take part in the diagnosis
of this disorder.

Discussion:

The Goldenhar syndrome (Oculo-auricular
dysplasia, Facio-auriculo-vertebral dysplasia,
Hemifacial microsomia or unilateral intrauterine
facial necrosis) is a well recognized developmental

disorder which involves 1st & 2nd brachial arches.

It is considered as variable phenotype.

Fig. Asymmetry of the face. Fig. Pre-auricular skin

appendage

Fig. X-ray hand A/P view

showing flexion deformity of

proximal interphalangeal joint.

CT scan of face showing

asymmetry of facial bone.

CT scan of cervical spine: Block vertebra (C6-C7).
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This syndrome is very rare having an incidence of

25000-35000 births. Prevalence rate is 1-9/100000.

Age of onset is during neonatal period and infancy.

Male are commonly affected than female (sex ratio

3:2) 6. The incidence of one of the affection which

are part of this syndrome with asymmetrical face

is between 1/3500 and1/5600 live birth. Most of

the inheritance is not clearly known. May be x-

linked or autosomal dominant or autosomal

recessive or multifactorial. Autosomal dominant

transmission has been reported for 1% -2% of the

cases. A few people manifested with autosomal

recessive forms. Familial is up to 21% of cases &

47% of the case have affected relatives. About 5-

10% of the cases have affected siblings.

Interaction of many genes, possibly in combination

with environmental factors such as chemicals

exposure during pregnancy has been reported. The

ingestion of certain drugs like Thalidomide,

cocaine, retinoic acid & tamoxifen by the mother

also is related to development of the disorder.

Maternal diabetes is also a suggested etiological

factor 6. Early development is believed to arrest

during blastogenesis i,e,  during 4th week of

gestation.

Three theories have been offered:

1. Interference of vascular supply to the region

notably primordial stapedial artery leading to

local hemorrhage in developing 1st and 2nd

brachial arch.

2. Impaired interaction between neural crest cell

& brachial arch mesenchyme.

3. Mutation in Msx gene 5.

It must be emphasized that there was no precise

familial report of this condition. This lack of familial

occurrence may suggest that GHS may be a

sporadic event that occurs early in embryogenesis.

The predominant unilateral occurrence of this

disorder is referred to as hemifacial microsomia

(HFM) are often appears on right.

The suggestive features for Goldenhar syndrome

are usually present at birth. Facial asymmetry and

hypoplasia of mandible are typical features of OAV

(oculo-auriculo-vertebral syndrome) 8.

Varied clinical features of syndrome include: 3,8

1. Face: Zygoma and lateral maxillary bone are

hypoplasitc. Mandibular ramus severely

hypoplastic than body.  Macrostomia,

incomplete development of certain facial

muscle, cleft lip, cleft palate.

2. Eye: (60% of cases) Epibalar desmoids,

Lipodermoids, Microopthalmia, optic nerve

coloboma, blepharophimosis, strabismus,

hypertelorism, epiphoora, epicanthal folds,

upper / lower lid coloboma.

3. Ear: (40% of cases) Preauricular skin tag,

dysmorphic ear like anotia, microtia,

conductive hearing loss.

4. Skelton: Specially cervical region: - Cervical

fusion, hemi-vertebra, hypoplasia.

5. Neck: Branchial cartilage, branchial fistula,

webbing, short neck, abnormalities of sterno-

clidomastoid muscle.

6. Abdominal wall: Umbilical hernia, inguinal

hernia, divarication of recti.

7. Back: Pilonidal dimple, kypho-scoliosis,

Sprengel’s deformity.

8. Hand / Fingers: Clubbing, polydactyly,

clinodactyly, single palmer crease.

9. Cardiovascular: Cardiomegaly, ventricular

hypertrophy, ASD, VSD, TOF, TGA.

10. GIT: Tracheo-esophageal fistula, anal

anomalies.

11. Genitourinary: Renal agenesis, ectopia or renal

fusion, multi-cystic kidneys, double  ureter, un-

descended testes, abnormalities of size of

testes.

12. Skin: Low posterior hair line.

Prognosis:

The overall prognosis of this disorder is favorable

when there are no complications except of cosmetic

facial problems and handicap from eye and ear

anomalies. Intelligence is usually preserved. There

is a chance of occurrence of this syndrome of about

~3% for a future pregnancy.

Conclusion:

The above presented case was diagnosed by clinical

aspect (Aural dysmorphism with facial asymmetry,
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left sided conductive hearing loss with pre-auricular

skin tag & anotia, imperforated anus). The CT scan

also revealed that presence of vertebral fusion at

C6 – C7 level. All these clinical & associated

radiological features helped us to come into the

diagnosis of the case as hemifacial miorosomia–as

a variant of Goldenhar Syndrome.
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Abstract:

Pseudo aneurysm (PA) of iliac arteries is uncommon

and is usually associated with trauma. We reported

a case of PA of Common iliac artery of a 26 yr male

with a history of penetrating injury in left lower

abdomen. The assault caused him bowel injury and he

got operated. In the post-operative days he developed

features of lumbosacral plexopathy. Immediately

he underwent MRI of Lumbosacral spine and CT

scan  of  whole abdomen, which revealed a big wide

neck pseudoaneurysm of left common iliac artery

and surrounding hematoma. The PA was treated

before rupture. Our case showed a serious vascular

complication of penetrating abdominal injury.

Key words: Common Iliac artery (CIA), Penetrating

injury, Pseudo-aneurysm (PA)

Introduction:

Isolated aneurysms of the common iliac artery are

rare1. Pseudo aneurysms are caused by trauma,

tumors, infection, vasculitis, atherosclerosis and

iatrogenic complication2. Arterial trauma is usually

the main cause of pseudo-aneurysm formation. The

wall of a PA does not posses the same elements as

an arterial wall and usually develops as a

consequence of a hematoma that has a continuous

communication with the lumen of the vessel over
a period of time3. Most cases present with a
pulsatile mass, compressive symptoms, secondary
hemorrhage and neurologic deficit4. Early

diagnosis and elective treatment is essential,

because the emergency management of a ruptured

aneurysm of the iliac artery carries a peri-operative

mortality more than 50%1. We report the case of

a 26 yr old patient who got a penetrating abdominal

injury which caused bowel and vascular injury. In

the post–operative days he developed lumbosacral

plexopathy. With cross sectional imaging post-

traumatic pseudoaneurysm of left common iliac

artery was diagnosed. In the present article, the

authors described the fatal vascular complications

of penetrating abdominal trauma, its rare clinical

presentations and radiological diagnosis.

Case report:

A 26 yr male presented in the emergency with the

history of penetrating injury in left lower

abdomen. He was diagnosed as a case of traumatic

bowel perforation. Repair of jejunum was done and

large amount of blood clot was removed. No other

abnormality was detected per-operatively. After 7-

8 days he developed numbness and weakness of

left lower limb .He complained of increased

discomfort in left lumber region with palpable

tumefaction. There was no history of sphincteric

disturbances or vascular claudication. On

examination, he was alert, afebrile and

hemodynamically stable. He had diminished

sensation in the L2-L5 dermatome.  Flexion of left

hip and dorsiflexion of left foot were weak. His

feet were warm and the peripheral pulses were

palpable in both legs. Muscle power was

diminished. He was diagnosed as a case of

Lumbosacral plexopathy. MRI of lumbosacral spine

was done by a 0.3 Tesla machine which revealed

left sided neural foraminal narrowing with

corresponding nerve roots compression at L3-L5

level, an oval signal void-lesion in the vicinity of
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left common Iliac artery (CIA) and surrounding

heterogeneous clots in left paraspinal region. USG

revealed an irregular anechoic area (35 mm x 35

mm) with surrounding hyper-echoic area. Doppler

showed “swirling phenomenon” in the same area.

CT scan and CT Angiography showed a big ( 9.0 x

4.7) cm wide-neck (1cm) pseudo-aneurysm of distal

segment of left common iliac artery covering the

bifurcation, along with surrounding voluminous

non-expanding clot in left paraspinal region

(Figure: 1-3). Neither CT nor MRI demonstrated

rupture of the PA. No bony erosion or fracture

was detected. Left kidney was displaced anterior-

superiorly but no hydroureteronephrosis was seen.

Edema of the Psoase muscle was noted. He was

referred to National Institute of Cardiovascular

Diseases for management.

Discussion:

Common iliac artery is 4 cm in length and 1 cm in

diameter, which bifurcate into larger external and

smaller internal iliac artery. An aneurysm is a

permanent and localized dilatation of an artery

with a diameter more than 50% of the expected

size3. Isolated aneurysm of the common iliac artery

is rare, with an estimated prevalence of 0.008% to

0.03% in the general population. Isolated

aneurysms more than 3 cm in diameter require

surgical intervention. Emergency treatment of

ruptured iliac aneurysm carries peri-operative

mortality is over 50%1.

Pseudoaneurysms are a result of damage to the

vascular wall due to factors such as trauma, tumor,

infection, vasculitis, atherosclerosis or iatrogenic

injury. The iliac artery is a rare site accounting

for 3 to 18% of all cases2. PA may occur

spontaneously and may present with fever of

unknown origin4. Vascular lesions of the iliac

arteries are more common in cases of penetrating

wounds. Vessels with lesions may be extremely

difficult to identify and attempting to do so on the

operating table may result in abundant

hemorrhage and fatal shock. The time at which

pseudoaneurysm is presented is variable and can

be at any time from the original injury until years

later5.

Injuries to the iliac vessels, such as pseudo-

aneurysms and arterio-venous fistula are often

missed or diagnosed late. Radiological studies are

appropriate for the diagnosis6.

Pseudoaneurysms result from transmural rupture

of the arterial wall, extravasation of blood and

formation of a hematoma that remains in

communication with the arterial lumen. Unlike

true aneurysms, pseudoaneurysms lack the three

layers of the vessel wall (intima, media and

adventitia) and are contained by perivascular

tissue. Coagulation occurs on the periphery of the

hematoma, which on ultrasound examination

appears to be hyper echoic, while the center

remains anechoic. During the intra-arterial high

pressure of the systole, the blood flow is

anterograde towards the pseudoaneurysm; during

the diastole, the flow direction is retrograde. This

phenomenon causes swirling, which is the usual

flow pattern seen on Doppler images5.

Fig.-1,2 & 3: Showing pseudo-aneurysm of the left common iliac artery
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Lumbosacral plexopathy is defined as the

symptoms and signs associated with damage to the

plexus of nerves formed by ventral divisions of the

lumber, sacral and coccygeal nerve roots1. The

most common intrinsic cause is diabetes mellitus,

while the most common extrinsic cause is local

compression or invasion of the nerve roots by an

abdominal or pelvic neoplasm. Rarer causes

include radiation therapy7, an abdominal aortic

aneurysm8, and renal transplantation.

The clinical presentation is variable and depends

on the etiology. Patients usually present with

localized pain in the lower back, buttock, hip or

thigh. The pain is unilateral and described as an

ache or pressure. It can take a number of months

before specific neurological symptoms are present.

Progressive unilateral sensory loss and motor

weakness occur in most patients, but incontinence

is rare. The distribution offers clues to the specific

nerve or nerve roots involved1. Electromyography

and nerve conduction studies usually demonstrate

decrease in amplitude of the evoked motor

responses and borderline nerve conduction

velocities. CT scanning of abdomen and pelvis is

valuable as it can identify tumors, lymph nodes

enlargement and bony involvement1.

Pseudoaneurysms may undergo spontaneous

thrombosis, or may evolve with development of

complications such as infections, development of

local compression over the neurovascular

structures, or rupture. However, some pseudo-

aneurysms, may undergo spontaneous thrombosis.

Such occurrences are related to the size of the

aneurysm, the neck length of the pseudoaneurysm

and the patient’s state of anticoagulation5. Risk of

rupture of iliac artery aneurysm can approach 75%

when they reach 5 cm in diameter9. The

therapeutic options are traditional surgery, less

invasive radiological procedures such as echo-

guided compression, echo-guided percutaneous

thrombin injection and endovascular procedures.

Endovascular approaches are the gold standard for

treating deep arterial hemorrhage5.

Conclusion

Our case underscores the importance of

pseudoaneurysm as a serious vascular

complication in penetrating injury, its rare clinical

presentation and radiological diagnosis.
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Abstract

Moyamoya is a rare idiopathic chronic progressive

vaso-occlusive disease characterized by irreversible

condition of main blood vessels to the brain as they

enter into the skull that leads to the development

of characteristic collateral vessels seen on imaging,

particularly in cerebral angiography. The disease

may present in children and adult with varying

clinical manifestation. We present a case of 28 year

old female presenting with headache and left sided

hemiparesis. The patient was investigated with MRI

& MRA and diagnosed as a case of Moyamoya

disease.

Introduction

Moyamoya disease is a progressive occlusive
condition involving cerebral vessels which includes
mainly, stenosis of distal internal carotid arteries
on both sides and anterior and middle cerebral
arteries thereby leading to development of
collateral vessels to compensate for the occlusion.
Moyamoya is a rare disease with reported incidence
of 0.086 per 100000 populations. There are nearly
twice as many female patients as male patients1,2,3.

Case report

A 28-year young female presented to a clinic with
headache and left sided hemiparesis. She also stated
that headache was on and off for the last 6 months.
There was no associated fever, loss of conscious,
vomiting, photophobia or neck stiffness. Patient also
informed that there was no family history of stroke,
seizure or cancer but her family history was
significant for hypertension and diabetes.

On physical examination the patient was found
conscious and oriented. On neurological examination
cranial senses were normal. Power and tone was
decreased on the affected side. Laboratory
investigations showed no significant abnormality.

MRI & MRA of brain was done without gadolinium
contrast and revealed foci of altered signal
representing vascular structure in the right basal
ganglia and within right lateral ventricle (Fig-1).
It also showed occlusion in the supra-clinoid part
of both internal carotid (ICA), anterior cerebral
(ACA) & middle cerebral arteries (MCA) with
formation of multiple collaterals giving the “Puff

of smoke” appearance (Fig-2).

Fig.-1 : MRI shows vascular structures in the right basal ganglia and within right lateral ventricle

T1                                                                    T2                                                              FLAIR
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Discussion

Moyamoya disease was first described in Japan by

Takeuchi and Shimizu in 19574. Although the

disease is most common in Japan, many

subsequent cases have been reported elsewhere,

including North America, Europe, and India5,6,7 .

The appearance of these small, multiple vessels

at the base of the brain on catheter angiography

was originally described by the Japanese term

Moyamoya, which translates to “puff of smoke”8.

Although Moyamoya syndrome has the same

angiographic appearance as Moyamoya disease, it

is associated with other medical conditions such

as arteriosclerosis, autoimmune disease, down

syndrome, head trauma, meningitis,

neurofibromatosis Type 1, and previous radiation

therapy. Very few cases of Moyamoya disease

presenting in adulthood in non-Japanese

individuals have been reported 9.

Moyamoya was originally considered to affect

predominantly persons of Asian heritage but has

now been observed throughout the world. The

incidence peaks lie within two age groups: children

who are 5 years old and adults in their mid 40’s
9,10, but the clinical features differ.

Moyamoya usually presents with recurrent

headaches and is migraine like in quality and is

refractory to medical therapies. Being a chronic

progressive occlusive condition it causes stenosis

of intracranial internal carotid arteries and their

proximal branches causing reduced blood supply

to the anterior surface of brain, thereby leading to

the formation of collaterals near the apex of carotids

which look like “Puffs of Smoke” The process of

blockage, once it begins, tends to continue despite

any known medical management unless treated

with surgery11.

Since surgery is the only viable option,

revascularization procedures are gaining

importance as a primary treatment for Moyamoya,

given the poor response to medical therapy and

documented success of surgery12. A good option
for adult symptomatic patients is superficial
temporal artery-middle cerebral artery bypass or
middle meningeal artery to middle cerebral artery
bypass 13. Patients have reported to have 96%
probability of remaining stroke free over the
subsequent five years 14. Outcome can be predicted

based on the neurological status at the time of

treatment, more than the patient’s age. So, it is

necessary for early diagnosis of the condition

followed by surgical intervention therapy.

Conclusion:

This case highlights the importance of considering

Moyamoya disease as one of the differentials while

dealing with patients with recurrent headaches or

hemiparesis who are in their third/fourth decade

of life and children around 5 years old in whom

Fig.-2: MRA shows occlusion of the supraclinoid part of bilateral internal carotid (ICA), anterior cerebral

(ACA) & middle cerebral arteries (MCA) with formation of multiple collaterals giving the “Puff of smoke”

appearance.
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headache is not relieved on routine medical

treatment. Careful long term neurologic and

radiological follow-up is essential in patient with

Moyamoya disease to prevent additional stroke

events and improve outcomes.
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Abstract

A 33 years diabetic normotensive female patient

was admitted in BIRDEM hospital with the

complaints of swelling in front of left side of neck

for the last 6 years that was gradually increasing

in size. On physical examination a mass was found

over the left side of thyroid gland. Ultrasonogram

examination revealed a well-defined mixed

predominantly hypoechoic lesion in left side of neck

adjacent to left lobe of thyroid & postero-lateral to

left common carotid artery. On color flow, no

increased vascularity was seen within the lesion.

Then MRI was done which showed a large well

defined capsulated moderately enhancing soft tissue

mass in left para-tracheal region. FNAC &

histopathology confirmed the diagnosis.

Key Words: Neck Swelling, USG, MRI

Introduction

Schwannomas are slowly growing benign lesions
that arises from Schwann cells in the nerve, that
are glial cells which myelinate the axon of nerve
cells. Most schwannomas are solitary (90%)1 and
sporadic. Multiple schwannomas are characteristics
of NF2 (abnormality of chromosome 22).

Approximately 18% of solitary schwannomas occur

in patients with NF22. Peak presentation is in the

5th-6th decades but usually present earlier by 3rd

decades with patients with NF23. There is no sex

predilection. They are rare in pediatric population.

Schwannomas do not infiltrate parent nerve and

choice of treatment is now intra-capsular

enucleation for preservation of nerve function.

Recurrence and malignant change is unusual.

Case Report

A 33 years diabetic normotensive female patient

hailing from Noakhali admitted in BIRDEM

hospital with the complaints of swelling in front of

left side of neck for the last 6 years that was

gradually increasing in size.  She complained of

mild pain over the swelling. She gave no history

of voice change & dysphagia. There was no history

of excessive sweating, constipation, diarrhoea,

breathlessness & cough. Physical examination

revealed a mass over the left side of thyroid gland

measuring about (6x4) cm which was free from

overlying skin but fixed with underlying tissue. It

was soft in consistency & no movement was

observed during deglutition. Ultrasonogram (USG)

examination of neck revealed normal size of both

lobes of thyroid gland with uniform homogeneous

parenchymal echotexture. No calcification was

evident. A well-defined mixed predominantly

hypoechoic lesion measuring about (34x33) mm

was seen in left side of lower part of neck adjacent

to left lobe of thyroid &  postero-lateral to left

common carotid artery. The mass was compressing

the left lobe of thyroid & was also displacing the

Fig.-1: Ultrasonogram of neck reveals well-defined

mixed predominantly hypoechoic lesion about 34

mm x 33 mm in left side of lower neck adjacent to

left lobe of thyroid & postero-lateral to LCCA.
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left common carotid artery antero-medially. On

colour flow, no increased vascularity was seen

within the lesion. Then MRI of neck was done
which revealed a large well defined capsulated
moderately enhancing soft tissue mass lesion with
heterogeneous pre-contrast signal pattern
measuring (6 cm x 4.1cm x 4.1 cm) in left para-
tracheal region. Medially it displaced left thyroid
lobe & trachea towards right. It displaced left
carotid vessels anteriorly; laterally it elevated left
sternocleidomastoid muscle & subcutaneous soft
tissue. No extension into neural foramen or spinal
canal was observed. The mass displaced the
surrounding structures rather than involving
them. There was no neck lymphadenopathy. FNAC
from swelling reported that - smear showed tissue
fragments containing spindle mesenchymal cells,
which had wavy nuclei & moderate amount of
cytoplasm. Lymphocytes and histocytes were also
present. No malignancy was seen. Diagnosis was
suggestive of schwannoma which was confirmed
by histopathology. Evaluation of blood hormone
level (Free T3, Free T4 & TSH) was within normal
limits.

Discussion

Schwannomas, neurilemmomas or neurinomas

are benign nerve sheath tumors derived from

Schwann cells. Locations include all cranial nerves

except CN1 & CN2 which lack sheaths composed

of schwann cells. Most commonly involved cranial

nerves are-CN VIII (acoustic neuroma). Other

involved cranial nerves (in descending orders of

frequency) are CN-V, CN-VII, CN-IX, CN-X and

CN-XI). Spinal nerve roots (common in cervical &

lumbar than dorsal), flexor surfaces of upper &

lower limbs, posterior mediastinum, retro-

Fig.-2: MRI of Neck (Pre and Post-contrast T1W Images and T2W weighted images) reveals capsulated

oval moderately enhancing heterogeneous mass in left para-tracheal area

Fig.-3: Digital subtraction angiography shows no

abnormal encasement of lesion and no splaying of

carotid vessels.

Fig.-4: FNAC from the neck mass showing Verocay

bodies lesions and no splaying of carotid vessels.
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peritoneum and intra-cerebral (very rare)

involvements are also seen.4-5

Schwannomas are benign encapsulated neoplasm

of Schwann cells (WHO grade-I). They arise

eccentrically from parent nerve. They are

composed of two cell types: Antoni-A and Antoni-

B. The Antoni A cells are densely packed and

arranged in fasciles; acellular areas lie between

opposing rows of parallel nuclei (Verocay bodies).

The Antoni-B cells are less compact and are prone

to cystic degeneration.6

The nerve sheath tumors reported in head & neck

regions in adults are 25-40%7-8. Cervical

schwannomas are uncommon; originate from

vagus nerve or cervical sympathetic chain. Vagal

schwannoma is 2 to 3 times more frequent than

sympathetic schwannomas9 & reported cases

shows sympathetic schwannoma most commonly

arising from superior and middle part of

sympathetic chain.10-11. Though it is a benign nerve

sheath tumor it can infrequently undergo

malignant transformation. Severe pain occur when

the tumor compress the nerve but typically present

as a painless asymptomatic neck mass. Vagal

schwannoma typically presents with dysphagia &

hoarseness and sympathetic chain schwannoma

present as Horner’s syndrome. For treating of

schwannoma patients, it is important to determine

the origin of tumor to preserve nerve function.

Diagnostic imaging modalities like USG, CT & MRI

can help to identify the tumor & its correlations

with surrounding vascular structures, muscles &

nerves12. Diagnostic rate is accurate in about 100%

shown by Furukawa et al performed imaging

studies 12 & 83% by Satio et al studies.13

Anatomically, carotid sheath contains carotid

artery, internal jugular vein & vagus nerve. The

carotid sympathetic ganglion descends along

medio-posterior aspect to the carotid sheath. So

in vagal schwannoma internal jugular vein is

displaced laterally & the carotid artery medially.

On the other hand, In sympathetic schwannoma,

the carotid sheath is displaced antero-laterally,

not displacing internal jugular vein & carotid

artery.13-14

 On CT, schwannoma appear as iso-dense to hypo-

dense lesion with dense contrast enhancement

(homogenous in small & heterogeneous in large

tumor). Adjacent bone remodeling may be seen.

In MRI the tumor shows iso-intense to hypo-

intense signal on T1, hyper-intense onT2 &

intense enhancement on post gadolinium T1.

Large schwannoma show heterogeneity because

of cystic degeneration or hemorrhage.

Conventional digital subtraction angiography

(DSA) is performed to reveal vascularity within

the tumor or around the capsule15.  Schwannomas

appear as hypo-vascular or moderately hyper-

vascular tumors on angiography16. Hyper-vascular

lesions may display tortuous vessels and reveal

puddling of contrast material. DSA usually shows

a thin oval pathologic circle anterior to carotid

bifurcation without splaying of internal and

external carotid arteries. Main differential

diagnosis is carotid body tumor (CBT) which

present as pulsatile mass, shows salt and pepper

pattern on post gadolinium MRI. In CBT, CT &

MRI display homogeneous and intense pattern of

enhancement following IV contrast while less

intense and in-homogenous enhancement in

schwannomas. Splaying of carotid bifurcation

which is typical of CBT can also be found in

schwannoma arising from lower four cranial nerves

or the sympathetic chain17. Main imaging criteria

to differentiate CBT & schwannoma is

hypervascularity.(Usually demonstrated by US,

Contrast CT, MRA & conventional angiography).

In DSA sequences with contrast agent

accumulation, absence of arterio-venous shunts

and low degree vascularity should suggest

schwannoma.

Conclusion

Pre-operative imaging studies give excellent

information about location & origin of tumour &

thus intra-capsular enucleation help us to preserve

nerve function.
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