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MESSAGE FROM THE PCR RESEARCH COMMITTEE CHAIR 
 

 
                              

 
 

 
Another year of being a Board of Trustee of the 

PCR and head of the Research Committee came to pass.
This year was quite busy having received both research 
proposals and finished papers for review from the 
diplomates aspiring to be “Fellows” of the College. 
Recently, the Ultrasound Society of the Philippines and the 
CT-MRI Society have passed a resolution to induct fellows 
in their subspecialty societies only after having acquired a 
"Fellow status " of the PCR. One way of acquiring such is 
to submit a completed research paper to this committee 
and once approved their application is forwarded to the 
Membership Committee for approval for "Fellow" of the 
PCR. With the sudden increase in the number of 
applicants there were also an increase number of papers for 
review, we needed assistance from more PCR members.

 
The 2014 Research Committee was composed of members from the PCR-Southern Mindanao Chapter, 

from Manila, our former judge of the 2014 Oral Presentation Contest, Dr. Leizl B. Valerio, who is also our current 
Editor-in-Chief, and Dr. Mariaem M. Andres, a recently inducted fellow who participated in the 2014 AOCR 
Conference with two research posters. PCR Members from PCR-SMC Inc. were the following: Drs. Ronald J. de 
Castro, Susan R. Gaspar-Mateo, Anatole D.J. Garcia, Michael Sherwin P. Maceda, Louisea Marie B. Deomampo, 
Faiqha T. Bagis, Samuel B. Bangoy, Ana G. Luisa Allosa, Winston G. Barcenas and Maria Theresa T. Sanchez.
The scientific research papers of PCR diplomates came from both diagnostic and therapeutic branches of the 
College, and this year the research committee received a total of 63 research proposals and 69 finished papers for 
review. There were 65 diagnostic imaging research papers and 4 papers came from therapeutic radiology or from the 
diplomates of the Philippines Society of Radiation Oncology. Out of the 69 papers, 62 passed the evaluation and 
endorsed to the Membership Committee for final evaluation.

The top five research papers were printed in full in this 8th PCR Journal and are also the candidates for the 
oral research presentation contest which will be held at noontime on the first convention day, February 26, 2015. 
The next twelve research papers were invited to join the poster presentation contest. The abstracts of the poster 
research papers were likewise printed in this journal.

In the year 2013, the PCR Research Foundation was SEC registered with P500, 000.00 seed money. The
incumbent 2013 Board of Trustees became the interim set of officers headed by Dr. Leandro C. Manalaysay. This 
foundation will help produce innovative scientific researches in diagnostic and therapeutic radiology. It aims to 
provide grants to new or experienced investigators with a goal of advancing our clinical practice in the country.
First to receive assistance was Dr. Mariaem Andres, who recently presented posters for her two research papers in 
the 2014 AOCR in Kobe, Japan.

These accomplishments would not have been possible without all the help from our colleagues. I would 
like to take this opportunity to thank them and the incoming Fellows who submitted their researchers from which 
these interesting and significant studies are published in this 2015 Radiology Journal.

To God be the glory, great things He has done!

MARIA LOURDES BERNARDO-LACANILAO, MD, FPCR
PCR Research Committee Chair  
 

MESSAGE FROM THE EDITOR-IN-CHIEF  
 

 
                               
 

To review someone’s report is like getting into 
the mind of the writer. It can reveal thought flows 
ranging from simplicity to complexity, slackness to 
meticulousness, unreliabity to honesty, vagueness to 
precision, amongst all things. It can disclose care, 
dispute, originality, differing opinion, superiority, 
practicality, agreement, etc.  And it is no different in 
research paper critiques where aside from the former 
aspects,  the author’s  work’s  substance, organization, 
technical writing skills and over-all merit is put at 
stake.  The 2104 PCR research team did these things 
and made it possible to shortlist noteworthy papers for 
presentation after collective critical analysis of the 
completed research papers.
 

 

 

Year in and year out, it is a joy to learn that the local radiologist’s reluctance to research pursuits 
is superficial because of the high turnout of research papers submitted for evaluation. Collaboration with 
colleagues from other clinical specialties is likewise apparent in these endeavors. Efforts of these kind are 
not limited to trainees, but involve consultants, as well.

It is the objective of the PCR Journal to publish these relevant papers in full (for the top choice 
studies who were likewise selected for oral presentation) or their research abstracts (for the select papers 
for poster presentation) to share knowledge across the members of the college and to other medical sub-
specialties and learn a thing or two from these works which are truly products of wit, blood, sweat and 
tears.

May the changing times continue to inspire everyone to take courage to always challenge the 
present and move to the future through scholarly discoveries.

LEIZL B. VALERIO, MD,FPCR
Editor-in-Chief 
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REVIEWING THE VALIDITY OF GIVING TEST DOSE IV CONTRAST FOR 
PATIENTS HAVING CT IMAGING IN THE MEDICAL CITY 

TO PREVENT MORE SEVERE CONTRAST REACTION 
 

MARK H. NER, MD, DPBR 
Radiology Department 

The Medical City 
 
 
ABSTRACT 
 
Purpose: By establishing that (1) no significant difference exist between the contrast reactions from a test dose and 
full dose; and (2) only a small non-significant proportion of patients reacts to the test dose in relation to all patients 
who did receive the test dose, radiologists will be able to waive pretesting to help in cost efficiency and faster 
overall procedure duration. 
 
Materials and Method: All patients who had IV contrast-enhanced CT imaging with contrast reaction 
documentation from August 2005 to September 2014 were included in this study.  List of patients was acquired and 
reviewed from The Medical City Department of Radiology contrast reaction logbook and additional information was 
supplemented by the patients’ information and imaging report from the SHAMAN and SYNGO systems.  Mann-
Whitney test and significant difference computation for independent proportions were used to measure any 
statistical difference of the reactions from a test dose and full dose.  A significant difference computation for 
independent proportions was also utilized to determine if the proportion of patients who reacted with the test dose is 
significant relative to the total number of patient who did not react with the test dose. 
 
Results: There is no significant difference in the severity of reactions observed from a test dose and full dose, as 
well as their proportion of patients referred to ER.  Furthermore, only a small non-significant fraction of patients 
who received a test dose demonstrates contrast reaction from pretesting. 
 
Conclusion: Given that contrast reactions from a test dose and a full dose are not significantly different, there is no 
greater or more severe reaction that is supposed to be prevented by pretesting.  Since only a small fraction of 
patients given with contrast reacts to a test dose, such use of this protocol is limited and should be waived to benefit 
from cost efficiency and overall shorter procedure duration. 
 
______________________________________________________________________________ 

INTRODUCTION 
             

Records of intravenous contrast reaction since 
2005 in The Medical City (TMC) reveal the 
utilization of a test dose that aims the earlier 
detection of patients bound to have a contrast 
reaction.  However, only a handful of patients benefit 
from this and in return only provides additional cost 
and procedure duration.  This protocol may have 
been deemed obsolete in current literatures of foreign 
setting but locally,   several institutions that provide 
CT diagnostic imaging still carry disparate protocols 
regarding this matter. 
 
 
 
 

 
 
Previous non-local studies focused on the 

practice of pretesting (test dose) have shown it to be 
non-beneficial (1, 2), found the mortality after contrast 
medium was unaffected by pretesting and that deaths 
could occur following a negative pretest or following 
the pretest itself (2).  The pretesting was supposedly 
intended to predict which patients are at a risk of a 
severe contrast reaction.  Pretesting in one study only 
identified a high-risk group of patients, which may 
limit the use of such protocol (3). 
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Another means intended to decrease contrast 
reaction severity is the use of pre-medications but 
breakthrough reactions can still occur (4).  Just like 
pretesting, different colleges and societies are still 
divided regarding their opinion for doing such 
preventive measure. 

 
Studies have shown that a “test injection” does 

not decrease the incidence of severe allergic-like 
reactions (1, 2), and may actually increase it. Non-
reaction to a “test injection” does not indicate that an 
allergic-like reaction will not occur with a standard 
injection (5).  

 
In TMC, contrast reactions from a test or full 

dose are almost similar and only a small number 
comes from the former.  In this research, all patients 
included were pretested and the fraction of those 
reacted with the test dose will be assessed and 
analyzed if it is still beneficial to maintain such a 
protocol. 
 
 
MATERIALS AND METHODS 
 
Study population 
 

All 602 patients who had IV contrast-
enhanced CT imaging with sufficient contrast 
reaction documentation from August 2005 to 
September 2014 were included in this study.  
Excluded subjects consisted of patients who were not 
given a test dose for certain CT procedures (e.g. CT 
angiograms), patients with previous intravenous 
contrast reaction and those with incomplete patient 
documentation (i.e. missing age, gender or non-
specified sign/symptom from the reaction).   
 
Data collection 
 

List of patients was acquired from TMC 
Department of Radiology contrast reaction logbook 
and additional information was supplemented by the 
patients’ information and imaging report from the 
SHAMAN and SYNGO systems that covered the 
time duration from 2005 to 2014.  The total number 
of all IV contrast-enhanced CT procedures with test 
dose (36,510) done was summated from the annual 
CT census of the Department of Radiology from 
2005 to September 2014. 
 
Statistical analysis 
 

Mann-Whitney test and significant difference 
computation for independent proportions were used 

to measure any statistical difference of the reactions 
from a test dose and full dose.  Significant difference  
computation for independent proportions was also 
utilized to determine if the proportion of patients who 
reacted with the test dose is significant relative to the  
total number of patient who did not react with the test 
dose. 
 
Protocol 
 

Following TMC’s protocol for intravenous 
contrast-enhanced CT procedures, all patients were 
prepared prior to the procedure i.e. with fasting and 
had a normal serum creatinine, at the most, 10 days 
before the date of procedure.  For adult patients, 5 
mL of contrast was administered for the test dose 
while the amount of full dose given was based on the 
study being done (e.g. full dose for CT of the whole 
abdomen was 100 mL and full dose for cranial or 
neck CT was 50 mL).  For pediatric patients, amount 
of test dose and full dose given were based on body 
weight. 

 
Confounding variables in this study included 

the (1) time interval (usually ranging from 10 to 30 
minutes) given to assess for test dose contrast 
reaction prior to giving the full dose; (2) the 
physician's/radiologist's subjective description of 
patient's symptoms and physical findings during the 
time of contrast reaction; and the (3) presence or 
absence of oral and/or rectal contrast in abdominal 
CT imaging. 

 
The initial management of acute contrast 

reaction in our institution is the administration of 
diphenhydramine 50 mg/IM and close monitoring 
and informing the requesting department if the 
patient is an in-patient or ER patient.  For outpatients, 
if no improvement of symptoms is observed or the 
patient is deteriorating, our department initiates the 
transfer of the patient to the ER for further 
appropriate management.  Steroids or additional anti-
histamine are only given when there is advance order 
of the attending physician in the event of a contrast 
reaction. 
 
 
RESULTS 
 

The total number of patients listed in the 
contrast reaction logbook who underwent CT was 
676, however due to incomplete data, such patients 
were not included and only 602 was used.  TABLE 1 
shows the demographic distribution of the patients 
who reacted with the full dose and test dose 
respectively.   

 

 
TABLE 1. Demographic distribution of patients with 
contrast reaction 

Patients 
Reacted 
with the 
full dose 

Reacted with 
the test dose 

Frequency  542 60 

Male : Female 204 : 338 18 : 42 

Average age (years) 46.12 42.59 

Needed extra 
management 

Referred to ER / AP / 
others 

Steroids or additional 
anti-histamine 

27 
 

23 
 

4 
 
 

5 
 

5 
 

0 
 
 

 
The tabulated signs and symptoms (in order of 

decreasing frequency) are enlisted and copied as they 
are written from the contrast reaction logbook, which 
includes all patients from 2005 to September 2014 
(TABLE 2).  Cutaneous symptoms (wheals, rashes, 
pruritus and erythema) categorized under minor acute 
contrast reactions had the greatest frequency.  
Patients with blood pressure not qualified of 
hypertensive urgency were not enlisted in the 
frequency table below since the history of 
hypertension prior to the procedure was not 
completely documented and/or known. The 
frequency of contrast reaction decreased as the 
severity or category increased where no severe 
reaction was observed in patients who reacted to the 
test dose and only one occurrence of severe reaction 
(i.e. seizure) was noted in patients who reacted to the 
full dose. 

 
To compare non-parametric observations of 

contrast reactions, each category was given a score 
where mild reaction was 1, moderate reaction was 2 
and severe reaction was 3 (TABLE 3).  For a patient 
with several signs/symptoms, only the sign or 
symptom with the highest score was assigned to 
him/her.  Result of the Mann-Whitney test showed 
that there was no significant difference between the 
type of contrast reaction observed between those who 
reacted with the test dose and those with the full 
dose. 

 
 

 
 

 
TABLE 2. Signs and symptoms of patients with 
acute contrast reactions 

Sign / Symptom Frequency 

Rashes 240 

Wheals 226 

Pruritus 223 

Skin erythema 75 

Urticaria 47 

Dyspnea* 22 

Chest heaviness* 12 

Choking sensation* / other throat 
symptoms 3 / 5 

Nausea and/or vomiting 9 

Dizziness 8 

Eye symptoms 8 

Numbness 7 

Chills 7 

Hypertensive urgency* 5 

Headache 4 

Coughing 3 

Periorbital edema* 3 

Warmth 2 

Others (body weakness, 
palpitations*, light headedness, 
crackles, seizure**, wheeze*) 

7 

Total number of observed signs and 
symptoms among 602 included 

patients 

916 

 
*moderate contrast reaction,  
**severe contrast reaction 
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DISCUSSION 
 

Patient safety has always been a concern 
in diagnostic examinations and procedures, one 
of which is a long considered obsolete practice – 
pretesting, but still used in many institutions.  
From this study, it would appear that such 
practice is no longer valid with the basis of no 
significant difference in contrast reactions 
between the test dose and full dose, signifying 
that there was no greater or more severe contrast 
reaction that the test dose was supposed to 
prevent; and the proportion of each group 
referred to the ER was not statistically different.  
Lastly, the proportion of patients who reacted 
with the test dose was significantly small relative 
to all patients who received such dose, this 
protocol therefore benefits only a limited number 
of patients. 

 
Despite the promising results, limitation 

of this study should also be noted which includes 
the incompleteness of some of the logbook 
entries which led to reduction of the sample size; 
and subjectivity of the radiologist's report 
regarding the contrast reaction.   

 
Another thing to note is that patients with 

history of allergic reactions aside from iodinated 
contrast material (e.g. shellfish) were included in 
this study.  However, these allergic reactions 
were not analyzed, as the information for each 
patient was not given in the available data 
sources.  Also, recent studies agree that there is 
no evidence that these allergies alter the risk of 
intravenous contrast reaction since it is IgE 
mediated while intravenous contrast allergy is 
via direct stimulation of mast cells and basophils 
(6, 7).  
 
 
CONCLUSION 
 

Contrast reactions from a test dose and a 
full dose are not significantly different, meaning 
there is no greater or more severe reaction that is 
supposed to be prevented by pretesting.  Second, 
only a small fraction of patients given with 
contrast reacts to a test dose, such use of this 
protocol is limited and should be waived to 
benefit from cost efficiency and overall shorter 
procedure duration. 
 

With the patient data gathered from our 
institution, this study may help and contribute to 
future researches that aim to establish an 
extensive local database and/or formulate a 
universally accepted CT protocol among the 
different institutions in our setting. 

 
 
RECOMMENDATIONS 
 

This study concurs with previous non-
local researches that disagree with pretesting but 
still has room for improvement to strengthen its 
claim.     Such  recommendations  include  (1)  
more   detailed summation scoring of each 
patient's symptoms,       (2) further completion of 
necessary data for tabulation, (3) detailed but 
uniform description of symptomatology for 
accurate categorization of contrast reaction 
which can be adopted by different institutions 
and (4) participation/inclusion of patients from 
different hospitals that still practice pretesting. 
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THE CORRELATION OF EPICARDIAL ADIPOSE TISSUE THICKNESS 
AND RADIODENSITY WITH  CT CORONARY ARTERY CALCIUM 

SCORE IN CARDIOVASCULAR RISK ASSESSMENT 
 

KRISTINE IVY A. RIEL, MD, DPBR, HAROLD L. TAN, MD, FPCR 
Cardiovascular Radiological Sciences 

Philippine Heart Center 
 
ABSTRACT 
 
Background and Objectives: Epicardial adipose tissue as a measure of cardiovascular risk has recently been 
emerging.  CT coronary artery calcium score has been regarded as a standard of reference for cardiac event risk 
determination. This research aims to determine the correlation between epicardial adipose tissue (EAT) thickness 
and radiodensity with coronary artery calcium score (CACS).  
 
Methods: 146 patients, 40 years of age and above with CT calcium scores were included in this study. CACS were 
calculated by a calcium analysis software. EAT thickness were measured on the right ventricular anterior free wall 
at the 25%, 50% and 75% levels of the wall and subsequently averaged. EAT radiodensity were evaluated at the 
same levels, averaged and expressed in Hounsfield units. Pearson’s Product- Moment correlation was used to 
determine the correlation between EAT thickness and EAT radiodensity with the CACS. 
 
Results: The mean EAT thickness was 2.39 ± 1.51 mm (mean ± SD) while mean EAT radiodensity was -93.76 ± 
22.99 HU (mean ± SD). The mean coronary artery calcium score calculated was 310.38. There was moderate 
positive correlation between the EAT thickness and CACS, as well as between EAT radiodensity and CACS, with a 
Pearson’s r of 0.691 (p < 0.001) and 0.433 (p < 0.001) respectively.  
 
Conclusion: Epicardial adipose tissue thickness and radiodensity showed moderate positive correlation with 
coronary artery calcium score. Further studies, possibly those that will be able to follow through with clinical 
outcome is recommended, to be able to establish its role as a non-invasive quantitative parameter for cardiovascular 
risk or adverse coronary event. 
____________________________________________________________________________________________ 
  
INTRODUCTION 
 

Coronary heart disease is a leading cause of 
mortality in industrialized countries. Various tools 
comprising of clinical, chemical and imaging have 
been continuously evolving with a primary purpose 
of preventing such outcome. Systemic arterial 
calcification is one of the manifestations of 
cardiovascular disease (CVD). It has been suggested 
that calcified plaques in the coronary artery wall 
detected through CT coronary artery calcium score 
(CACS) may indicate coronary artery disease (CAD) 
and its extent (1). Several researches support the role 
of CACS in predicting myocardial infarction and in 
cardiovascular risk stratification (2). The review 
article by Shabestari (1) which included a significant 
number of researches on CACS concluded that this 
procedure is generally accepted as a standard of 
reference for cardiac event risk determination. 

 
 
 

 Interest on the association of epicardial 
adipose tissue as a measure of cardiovascular risk has  
recently been emerging. A study by Toczylowski (3) 
has discussed the effects of epicardial adipose tissue 
(EAT) on cardiac metabolism and function, including 
its role in CVD. Hypothesis on the paracrine effect of 
epicardial fat and its possible role as a valuable 
determinant of coronary plaque development and 
progression has been discussed.  Fat, having distinct 
low attenuation values on CT scan, can be readily 
identified and easily measured. One of the parameters 
studied in a number of researches is epicardial fat 
volume. Epicardial fat volume was shown to be 
associated with increased incidence of high risk 
plaques on coronary CT angiogram and on coronary 
artery disease (4). One research sought to examine 
epicardial fat radiodensity using Hounsfield units and 
argued that the atherosclerotic property of epicardial 
fat results in increased radiodensity (5). 
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This research aims to determine the 

correlation between the coronary artery calcium score 
and EAT thickness and EAT radiodensity.  Epicardial 
fat tissue as a marker of cardiovascular risk has not 
been extensively studied. It is readily seen in CT 
images of the chest but often disregarded and not 
included in the reports because of the lack of 
information regarding its significance.  The clinical 
importance of this study will be that epicardial 
adipose thickness and radiodensity may provide an 
alternative measure of cardiovascular and coronary 
artery disease risk and not be simply overlooked.  
Another benefit would be its relative ease and 
accessibility in estimating cardiovascular risk 
especially in circumstances where coronary artery 
calcium score software is not available.  Grading of 
cardiovascular risk using EAT thickness or volume 
and EAT radiodensity has not been established. This 
research also aims to initiate a cardiovascular risk 
score in correspondence with the CACS and possibly 
arrive with an appropriate recommendation of 
actions. 
 
RESEARCH OBJECTIVES 
 

a. General Objective: 
To determine the correlation between 
epicardial adipose tissue thickness and 
radiodensity with coronary artery calcium 
score. 

 
b. Specific Objectives: 

1. To determine cardiovascular risk using 
coronary artery calcium score 

2. To measure epicardial adipose tissue 
thickness and epicardial adipose tissue 
radiodensity in multi-detector CT scan. 

3. To determine the correlation between 
epicardial fat thickness and radiodensity 
with coronary artery calcium score. 

 
RESEARCH QUESTION: 
 
 What is the correlation between CT 
epicardial adipose tissue thickness and radiodensity 
and the coronary artery calcium score? 
 
METHODOLOGY 
 

This study was reviewed and approved by 
the Philippine Heart Center Institutional Ethics 
Review Board (PHC IERB). Waiver of consent was 
requested from the PHC IERB. No further 
examinations were performed. 

 

 
a. Study Design 

This is a retrospective cross-sectional study. 
 

b. Study Setting and Time Frame 
 

CT Calcium Score and Coronary 
CT angiogram with calcium scores of 
patients done at the Philippine Heart Center 
from January 2009 to June 2014 were 
included.   

 
c. Subject Selection 

i. Inclusion Criteria 
In-patients and outpatients 40 years 
of age and above referred for 
coronary artery calcium  
 
score or coronary CT angiogram 
with calcium scores with 
acceptable images for interpretation 
were included in the study. 

ii. Exclusion Criteria 
Patients with previous 
percutaneous transluminal coronary 
angioplasty, coronary artery bypass 
grafting, implanted pacemaker, 
artificial valves or any other 
artifact-generating metal objects 
were excluded from the study. 
 

d. Study Maneuver 

ECG gated non-contrast MDCT 
scans at a slice thickness of 3 mm and 
intervals of 1.5 mm were obtained using 
Philips Brilliance 40- slice channel 
configuration. Subjects were scanned in 
supine position during a single inspiratory 
breath hold.  

 
Coronary artery calcium score were 

assessed on a dedicated post-processing 
workstation using calcium analysis software 
(Philips Heartbeat-CS). CACS were 
quantified using the Agatson score. 
Calcification was defined as an area ≥1 
mm2 in the axial plane of a coronary artery 
with an attenuation threshold of ≥130 
Hounsfield units (HU). Regions of interest 
were drawn and CACS were automatically 
calculated by the software. Total CACS 
were obtained by summing the weighted 
scores from each coronary artery.  

 

Epicardial adipose tissue is defined 
as the adipose tissue between the surface of 
the heart and the visceral epicardium 
surrounding the main coronary arteries. To 
determine the epicardial adipose thickness, 
measurements were made on the right 
ventricular anterior free wall along the axial 
plane. Three measurements were obtained at 
the 25%, 50% and 75% levels of the wall. 
EAT was measured from the visceral 
epicardium to the outer aspect of the 
myocardium and perpendicular to the 
surface of the heart. The mean of these 
measurements were used for analysis.  

 
Epicardial adipose radiodensity 

measurements were evaluated at the same 
levels. Mean epicardial adipose tissue 
density were computed and expressed on a 
HU scale. Above measurements were done 
by the investigator. Then 20 randomly 
selected cases were re-assessed by another 
radiologist. T-test was done to the values 
taken to establish interobserver variability. 
 

e. Definition of Outcomes 
 

i. Coronary artery calcium score - defined 
as an area ≥1 mm2 in the axial plane of 
a coronary artery with an attenuation 
threshold of ≥130 Hounsfield units and 
expressed in Agatson units.  
 

ii. Epicardial adipose tissue -  defined as 
the adipose tissue  between the surface 
of the heart and the visceral epicardium 
surrounding the three main coronary 
arteries with attenuation value from -
250 to -30. 
 

iii. Epicardial adipose tissue thickness - 
measurements on the right ventricular 
anterior free wall in short-axis view of 
the heart, along the axial plane and 
obtained at the 25%, 50% and 75% 
levels of the wall, from the visceral 
epicardium to the outer myocardium. 

 
iv. Epicardial adipose tissue radiodensity - 

measured at the same levels as above 
and expressed in Hounsfield units. 

 

f. Sample Size Calculation   
 

Using NCSS- PASS 2008 statistical  

software, the minimum sample size requirement 
was 146, as computed using the following 
parameters: alpha (α) = 0.05, power (1-β) = 80% 
and r = 0.23 (5). 
 
g. Statistical Analysis 

Mean ± SD were used for quantitative 
variables while frequency and percent 
distribution were utilized for qualitative 
variables. Pearson’s Product- Moment 
correlation were applied to determine the 
correlation between the coronary artery calcium 
score and the epicardial adipose thickness and 
radiodensity. 

 
RESULTS 
 
 A total of 146 subjects were included in the 
study consisting of 93 males (63.7 %) and 53 females 
(36.3 %) with a minimum age of 42 and maximum 
age of 82 (mean ± SD, 57.08 ± 10.57).  A significant 
number of subjects had undisclosed information on 
the presence of co-morbidities namely diabetes 
mellitus, hypertension, hyperlipidemia and smoking 
history. Table 1 demonstrates the demographic 
profile of the subjects.          
 
Table 1: Demographic Characteristics of Patients 
in the Study 
  CHARACTERISTICS   (N = 146)  mean ± SD or n (%) 

  Subjects  
  Age (years) 57.08 ± 10.57 
  Gender 
     Male  

  
   93 (63.7) 

     Female     53 (36.3) 
  Co-morbidities  
     Diabetes Mellitus (n = 57) 22 (38.6) 
     Hypertension (n= 67) 45 (67.2) 
     History of smoking (n= 51) 26 (51) 

 
 

T-test done on the quantification of 
epicardial adipose thickness and radiodensity by two 
radiologists showed no significant interobserver 
variability with p-value of 0.211 and 0.228 
respectively (Appendix, Table A).  

 
The mean EAT thickness measured for the 

sample entire population was 2.39 ± 1.51 mm (mean 
± SD), with range from 0.37 mm to 8 mm. The mean 
coronary artery calcium score calculated was 310.38. 
The EAT showed moderate positive correlation with 
the CACS with a Pearson’s r of 0.691 (p < 0.001) as 
illustrated in the scatterplot provided below (Figure 
1). 
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incidental finding of correlation between EAT 
thickness and radiodensity in this research.  

Most of the patients included were likely 
referred for presence of cardiovascular disease or for 
prediction of possible adverse cardiac event. Thus, 
selection bias may have overestimated the results 
obtained in this research. The clinical information on 
pre-existing co-morbidities such as hypertension, 
diabetes mellitus, hyperlipidemia, smoking and 
family history of CAD were incomplete and posed as 
a limitation to this study. A larger sample population 
with more extensive clinical data in a prospective 
setting or with follow-through on clinical outcome is 
recommended in further studies to be able to 
establish its role as a non-invasive quantitative 
parameter for cardiovascular risk or adverse coronary 
event. 

CONCLUSION 

Epicardial adipose tissue thickness and 
radiodensity showed moderate positive correlation 
with coronary artery calcium score. Further studies, 
possibly those that will be able to follow through 
with clinical outcome are recommended to be able to 
establish its role as a non-invasive quantitative 
parameter for cardiovascular risk or adverse coronary 
event. 

REFERENCES 

1. Shabestari A. Coronary artery calcium 
score: a review. Iran Red Cres Med J. 2013 
Dec: 15(12). 

2. Rakesh et al. Cardiac risk stratification: role 
of coronary calcium score. Vascular health 
and risk management. 2010: 6, 603-611. 

3. Toczyłowski K, Gruca M, Baranowski M.
Epicardial adipose tissue and its role in 
cardiac physiology and disease. Postepy Hig 
Med Dosw (Online). 2013 Jun 20;67:584-
93.

4. Otaki Y, Rajani R, Cheng VY, Gransar H,
Nakanishi R, Shmilovich H, et al. The 
relationship between epicardial fat volume 
and incident coronary artery calcium. J 
Cardiovasc Comput Tomogr. 2011 Sep-
Oct;5(5):310-6.

5. Pracon R, Kruk M, Kepka C, Pregowski J,
Opolski MP, Dzielinska Z, et al. Epicardial 
adipose tissue radiodensity is independently 
related to coronary atherosclerosis. A 
multidetector computed tomography study. 
Circ J. 2011;75(2):391-7.  

6. Bachar G, Dicker D, Kornowski R, and Atar 
E. Epicardial Adipose Tissue as a Predictor 
of Coronary Artery Disease in 
Asymptomatic Subjects.  Am J Cardiol 
2012;110:534 –538. 

7. Jeong JW, Jeong MH, Yun KH, Oh SK, 
Park em, Kim YK, et al. Echocardiographic 
epicardial fat thickness and coronary artery 
disease. Circ J 2007; 71:536-539.

8. Dey D, Wong N, Tamarapoo B, Nakazato R, 
Granzar H, et al. Computer-aided non-
contrast CT based quantification of 
pericardial and thoracic fat and their 
association with coronary calcium and 
metabolic syndrome. Atherosclerosis. 
2010;209:136-41.

9. Verhagen SN, Visseren FL. Perivascular 
adipose tissue as a cause of atherosclerosis. 
Atherosclerosis 2011; 214: 3-10.

APPENDIX: 

Figure 1: Anterior RV wall levels where epicardial 
adipose tissue thickness and radiodensity were 
measured. 

 
  

Figure 1. Scatterplot of correlation of epicardial 
adipose thickness with coronary artery calcium 
score 

The epicardial adipose radiodensity for the 
entire sample population has a mean of -93.76 ± 
22.99 HU (mean ± SD). The EAT radiodensity also 
revealed a moderate positive correlation with CACS 
with a Pearson’s r of 0.433 (p < 0.001). Higher 
attenuation or density values expressed as Hounsfield 
units were obtained with higher calcium scores. 
Figure 2 demonstrates the relationship between the 
EAT radiodensity and CACS. 

Figure 2. Scatterplot of correlation between of 
epicardial adipose radiodensity with coronary 
artery calcium score 

DISCUSSION 

This research showed positive correlation 
between the epicardial adipose tissue thickness and 
radiodensity with the CT coronary artery calcium 
score.  

The mean epicardial adipose thickness in 
this study was 2.39 ± 1.51 mm (mean ± SD) 
comparable with the study by Bachar (6) which 
gathered a mean EAT thickness of 2.39 ± 1.59 mm 
(mean ± SD). Both these studies utilized the same 
method of measuring the EAT thickness on the right 
ventricular anterior free wall at three levels (25%, 
50% and 75%) from the visceral epicardium to the 
outer myocardial surface. Measurement over the RV 
wall has also been used in other imaging modalities 
such as echocardiography (7) as an indicator of 
cardiac adiposity. Other studies have opted 
volumetric quantification of epicardial fat and was 
proven to be more reproducible than thickness. 
However, similar to Bachar, CT measurement of 
thickness was chosen due to its straightforwardness 
with less time and intensive labor spent in 
measurement, thus, potentially more clinically 
applicable. 

 Moderate positive correlation between EAT 
thickness and CACS was seen in this study with a 
Pearson’s r of 0.691 (p < 0.001). The accumulation of 
epicardial fat was shown to be related to increasing 
coronary plaque burden manifested by increased 
calcium score. This supports the previous research by 
Bachar which presented patients in whom coronary 
artery disease (CAD) had significantly thicker EAT 
than those without CAD (6). Further, that study 
suggested that increased EAT thickness may serve as 
a marker for severe atherosclerosis and possibly be a 
risk factor for significant CAD.  Other researches 
have used CT volumetric quantification of epicardial 
fat. Such studies also yielded a significant association 
between the amount of epicardial fat tissue and 
CACS (8). It has been hypothesized that the presence 
of fat surrounding the heart may contribute with the 
advancement of coronary atherosclerosis in an 
outside-inside fashion. Increased deposition of 
epicardial adipose tissue was postulated to initiate a 
vascular inflammation, contributing to atherogenesis 
as previously investigated by Verhagen (9).  

The association of EAT radiodensity with 
cardiovascular disease is far less explored compared 
to studies done on EAT thickness or volume. In this 
research, a moderate positive correlation between 
EAT radiodensity and CACS was identified with r= 
0.433 (p < 0.001). Despite differences in method of 
measuring CT attenuation of epicardial fat, this study 
had similar results gathered by Pracon (5). In 
addition, his research also noted that patients with 
CAD had significantly higher CT attenuation of 
epicardial fat tissue. Another finding of Pracon was 
the association between EAT volume and EAT 
radiodensity which is somewhat parallel to the 
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Figure 2: Measurement of CT coronary artery 
calcium score 

 

Table A:  Interobserver difference in 
measurement of epicardial adipose thickness and 
radiodensity

N Mean Std. 
Deviation

Sig.

EAT1
EAT2

20 2.53
2.56

1.55
1.51

0.211

EAR1
EAR2

20 -88.92
-89.78

28.55
28.94

0.228

EAT1-epicardial adipose thickness measured by 
radiologist1; EAT2-epicardial adipose thickness 
measured by radiologist2; EAR1-epicardial adipose 
radiodensity by radiologist1; EAR2-epicardial 
adipose radiodensity by radiologist2 
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ABSTRACT 
 
Background of the study: Due to the increasing incidence of hepatitis B and alcohol consumption locally, there is 
an alarming increase in patients developing hepatocellular carcinoma both in the young and older population.  
Hepatic lesions are often incidentally discovered in individuals during screening, in routine imaging procedure, and 
during staging of a known malignancy.  However, with the advancement in diagnostic imaging modalities, detection 
of hepatic lesions is now approached with certainty and accuracy.  With the intention of having a standardized liver 
lesion assessment and reporting system, LIRADS was created to apply consistent terminology, thereby reducing 
image interpretation variability and errors, and enhancing communication with referring clinicians and radiologists. 
 
Objective: This study aims to determine the accuracy of LIVER IMAGING REPORTING AND DATA SYSTEM 
(LIRADS) in diagnosing hepatic lesions using MDCT with histopathologic correlation in current practice. 
 
Methods: This is a single-center retrospective cross-sectional study of 73 patients who underwent triphasic contrast 
multi-detector Computed Tomography scan and CT-guided liver biopsy for suspected liver lesion in the Department 
of Radiology of a tertiary hospital from January 1, 2010 to December 31, 2013.  CT images were evaluated as to 
hepatic lesion size, type of enhancement pattern and presence of ancillary findings as stated by LIRADS.  Three 
board-certified Radiologists were asked to diagnose and classify as benign or malignant the hepatic lesion seen on 
MDCT.  Inter-observer variability, correlation with MDCT diagnosis and histopathologic results were reviewed and 
analyzed.  
  
Results and conclusions: CT findings of increasing lesion size, specific enhancement pattern (presence of 
hyperenhancement pattern on arterial phase), and presence of ancillary features, such as tumor-in-vein and distorted 
vessels were significantly associated with increased likelihood of hepatocellular carcinoma. However, there is no 
correlation in the presence or absence of capsule with likelihood of malignancy. The final CT findings and 
histopathologic results were comparable - showing no significant inter-observer variability with a positive predictive 
value of 97.5%, negative predictive value of 81.8% and accuracy of 90.4%. In conclusion, when properly utilized, 
LIRADS can be a reliable tool in assessing and differentiating benign from malignant hepatic lesions and therefore 
can be adopted in our current practice. 

 
INTRODUCTION 
 
BACKGROUND OF THE STUDY: 
 

The liver is a large organ and each of its 
cellular components can give rise to either benign or 
malignant tumours. The liver performs many 
essential functions related to digestion, metabolism, 
immunity, and the storage of nutrients within the 
body. Thus pathologic process in the liver may be 
detected independently or as part of multiple system 
abnormality.  

Hepatic lesions are often incidentally 
discovered in individuals during screening, in routine  

 
 
 
 
 
imaging procedure, and likewise during staging of a 
known malignancy. Because of the high occurrence 
of benign hepatic lesions in many adults, it is 
therefore important to prudently characterize liver 
lesions for proper management. The overlapping or 
co-existence of hepatic lesions poses a challenge or 
difficulty in lesion characterization. However, with 
the advancement in diagnostic imaging modalities, 
detection of hepatic lesions is now approached with 
certainty and accuracy.  
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MATERIALS AND METHODS 
 
STUDY DESIGN 
 
 This is a single-center retrospective cross-
sectional study of patients who underwent Multi-
detector Computed Tomography scan and CT-guided 
liver biopsy for suspected liver pathology in the 
Department of Radiology at Metropolitan Medical 
Center from January 1, 2010 to December 31, 2013. 
 
 
STUDY POPULATION 
 
INCLUSION AND EXCLUSION CRITERIA 
 
 All patients referred for elective CT-guided 
liver biopsy who underwent prior triphasic contrast-
enhanced abdominal CT scan for suspected or 
incidental hepatic lesion in the Department of 
Radiology of  Metropolitan Medical Center between 
January 1, 2010 to December 31, 2013 were deemed 
eligible for this study.  
 
 Patients with non-contrast enhanced MDCT 
of the abdomen and those without biopsy reports 
were excluded from the study.  
 
IMAGING TECHNIQUE  
 
 Triphasic contrast-enhanced CT 
examinations were performed using 64-slice multi-
detector CT scanner (Lightspeed VCT, GE 
Healthcare). Initial pre-contrast scan followed by a 
triphasic contrast-enhanced scan (arterial, 
portovenous, and delayed phases) was done. The 
scanning parameters were at 120 kVp, 300 – 400 
mAs with 5mm slice thickness in a single breath hold 
acquisition. Arterial phase scan began 18 to 
25seconds after initial injection of 80 to 100 cc of 
non-ionic iodinated contrast media using a power 
injector at a rate of 3 to 4 cc/sec. Portovenous phase 
and venous phase was scanned at 40 and 60 sec, 
respectively. 
 
DEFINITION OF TERMS (LIRADS v2013.1 by ACR)  
 

1. Arterial phase – refers to the hepatic arterial 
phase unless otherwise specified, should have 
the following characteristics: hepatic artery 
and branches are fully enhanced, hepatic vein 
not yet enhanced. 

2. Portovenous phase–post-contrast injection 
time range in which images have the 
following characteristics: portal veins are 
fully and maximally enhanced; hepatic veins 

are enhanced by antegrade flow; liver 
parenchyma usually at peak enhancement. 

3. Delayed phase – post-contrast phase 
acquired with extracellular agents after the 
portal venous phase with the following 
characteristics: portal and hepatic veins are 
enhanced but less than in portal venous 
phase; liver parenchyma is enhanced but 
usually less than the portovenous phase. 

4. Hyperenhancement – enhancement that 
unequivocally is greater than that of the liver. 

5. Hypoenhancement - enhancement that 
unequivocally is less than that of the liver. 

6. Isoenhancement – enhancement that is 
identical or nearly identical to that of liver 
parenchyma. 

7. Capsule – peripheral rim of smooth 
hyperenhancement in the portovenous or 
delayed phase that unequivocally is thicker or 
more conspicuous than the rims surrounding 
background nodules. 

8. Tumor-in-vein – presence of tumor in vein 
lumen. 

9. Corona enhancement – zone or rim of peri-
observation enhancement in the late arterial 
phase or early portovenous occurring after 
rapid dissipation of contrast material from the 
arterial phase hyper-enhancing mass. 

10. Mosaic enhancement – observation that 
consists of nodules or compartments with 
differing features (enhancement, attenuation, 
intensity, and size), also applies to lesions 
with internal enhancing septations. 

11. Nodule-in-nodule – presence of nodule 
within a larger nodule or mass. The internal 
nodule differs in enhancement or other 
feature from the larger nodule/mass. 

12. Intralesional fat -presence of lipid in higher 
concentration within a mass than in the 
background reference (liver). 

13. Distorted vein–vessels traversing an 
observation with displacement, deformation, 
or other alteration. 

14. Parallel blood pool enhancement – 
temporal enhancement pattern in which 
enhancement in all phases approximates that 
of the blood. 
 

IMAGE EVALUATION AND ANALYSIS 
 

Three board-certified radiologists 
(Reviewers 1, 2 & 3, with 10, 12 and >15years 
experience in abdominal imaging, respectively) 
independently reviewed the MDCT images in 
separate sessions. All images were reviewed and 
evaluated using the GE advantage work station. 

 

 

REVIEW OF LITERATURE: 
 

Hepatocellular Carcinoma (HCC) is a 
primary tumor of the hepatic parenchymal cells. Its 
incidence is increasing and is the sixth most common 
cancer globally.(6) In the Philippines, it is also the 
sixth most common cancer and is the third leading 
cause of cancer mortality.(7)  

 
About 70 to 90% of hepatocellular 

carcinomas have an established background of 
chronic liver disease and cirrhosis.(1,2) Several risk 
factors are implicated in the development of the 
disease process and these includes Chronic hepatitis 
B and C infection, cirrhosis of any etiology, heavy 
alcohol consumption, aflatoxin intake, fatty liver 
disease, obesity, diabetes and iron overload.(1,2) The 
most common risk factor in the development of HCC 
is still hepatitis B infection and alcohol abuse. Due to 
the prevalence of hepatitis B infection, HCC shows 
increasing incidence in the Philippines and the rest of 
Asia.  

 
Hepatocellular carcinoma is known to 

develop in patients with cirrhosis however; it can also 
develop in a non-cirrhotic liver or in patients with 
unknown risk factors. Studies have shown that HCC 
from a cirrhotic and non-cirrhotic liver differs in 
cause, epidemiology and prognosis. (3,4,5) 

 
The survival rate of patients with liver 

cancer in the Philippines is poor as it is elsewhere. 
The 5 year survival rate of metro manila residents, 
Filipino-Americans in the USA and Whites were 
8.5%, 11.7% and 12.3% respectively.(8) 

 
The liver has a unique blood supply.  The 

hepatic artery supplies approximately 30% of the 
blood while 70% is supplied by the portal vein. And 
because 80-95% of most primary and secondary liver 
tumours receive its supply from the hepatic artery, a 
characteristic enhancement pattern is seen in a 
dynamic contrast study of the liver. Several 
international studies have widely investigated on the 
role of Dynamic Contrast Enhanced Computed 
Tomography Scan in hepatic lesion characterization. 
Based on the study done by, Saima H. etal, triphasic 
CT scan is a good non-invasive tool in characterizing 
and differentiating benign from malignant liver lesion 
with a sensitivity of 100%, specificity of 80%, 
diagnostic accuracy of 95.5%, positive and negative 
predictive values of 94.5% and 100%, 
respectively.(12)  

SIGNIFICANCE OF THE STUDY: 
 
 There is now an alarming increase in 
patients developing hepatocellular carcinoma both in 
the young and older population due to increase in 
incidence of Hepatitis B infection and chronic 
alcoholism. 
 

Like the standardized Breast Imaging 
Reporting and Data System (BIRADS), which has 
been in use for evaluating breast abnormalities since 
1993, the American College of Radiology had also 
formed a consensus regarding the reporting and data 
collection of CT and MRI imaging for Hepatocellular 
Carcinoma. This is the Liver Imaging Reporting And 
Data System (LIRADS)Appendix B, which aims and 
allows the radiology community to apply consistent 
terminology, reduce imaging interpretation variability 
and errors, enhance communication with referring 
clinicians and facilitate quality assurance and 
research. The significance of this study is to therefore 
validate and possibly adopt LIRADS in our current 
practice. 
 
OBJECTIVES: 
 
GENERAL OBJECTIVE: 
 

To determine the accuracy of LIVER 
IMAGING REPORTING AND DATA SYSTEM 
(LIRADS) in diagnosing hepatic lesions using 
MDCT with histopathologic correlation, in current 
practice. 
 
SPECIFIC OBJECTIVES: 
 
1. To assess hepatic lesions using MDCT with    

regards to:  
a. Lesion size  
b. Presence or absence of capsule 
b. Enhancement pattern 
c. Ancillary features: tumor-in-vein, corona 

enhancement, mosaic architecture, nodule-in-
nodule, intralesional fat, distorted vessel and 
parallel blood pool enhancement 

2. To compare between the final CT scan diagnosis 
with corresponding LIRADS grading and 
histopathologic results. 

3. To determine the inter-observer variability among 
radiologists in diagnosing hepatic lesions using  
LIRADS

. 
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Table 1. Demographic Characteristics of Subjects 
Demographic Data Frequency 

(n=73) 
Percentage  

(%) 
Age 

20 – 30 
31 – 40 
41 – 50 
51 – 60 
61 – 70 
71 – 80 
81 – 90 

Mean ± SD = 53.92 ± 14.73 

 
3 

14 
8 

25 
13 
6 
4 
 

 
4.1 

19.2 
11.0 
34.2 
17.8 
8.2 
5.5 

Sex 
Male 

Female 

 
45 
28 

 
61.6 
38.4 

 
 
Table 2.Association of MDCT Findings (Lesion Size and presence of capsule) with Histopathologic Results 

 Histopathologic Results Total p-value* 
Malignant 

(n=45) 
Benign  
(n=28) 

Diameter 
<10mm 
10 – 20mm 
>20mm 

 
  2 (28.6%) 
  5 (33.3%) 
38 (74.5%) 

 
  5 (71.4%) 
10 (66.7%) 
13 (25.5%) 

 
  7 (  9.6%) 
15 (20.6%) 
51 (69.8%) 

 
 

0.002 (S) 

* p-values >0.05- Not significant;  p-values ≤0.05-Significant] 
 
 
Table 3.Association of MDCT Findings (Presence or absence of capsule) with Histopathologic Results 

 Histopathologic Results Total p-value* 
Malignant 

(n=45) 
Benign  
(n=28) 

Capsule 
(+) 
(-) 

 
14 (82.4%) 
31 (55.4%) 

 
  3 (17.6%) 
25 (44.6%) 

 
17 
56 

 
0.05 (NS) 

* p-values>0.05- Not significant;  p-values ≤0.05-Significant 
 
 
Table 4.Association of MDCT Findings (Enhancement Pattern) with HistopathologicResults 

 Histopathologic Results Total p-value* 
Malignant 

(n=45) 
Benign  
(n=28) 

Enhancement Pattern     
Arterial 
Hyper-enhancing 
Hypo-enhancing Calcification 
Iso-enhancing 

 
23 (79.3%) 
15 (48.4%) 

0 
7 (63.6%) 

 
  6 (20.7%) 
16 (51.6%) 
2 (100%) 
4 (36.4%) 

 
29 
31 
  2 
11 

 
0.01 (S) 
0.04 (S) 

0.14 (NS) 
1.00 (NS) 

Portovenous 
Hyper-enhancing 
Hypo-enhancing 
Calcification 
Iso-enhancing 
 

 
  8 (66.7%) 
29 (61.7%) 

0 
  8 (66.7%) 

 
  4 (33.3%) 
18 (38.3%) 
2 (100%) 
4 (33.3%) 

 
12 
47 
  2 
12 

 
0.76 (NS) 
0.98 (NS) 
0.14 (NS) 
0.76 (NS) 

Delayed 
Hyper-enhancing 
Hypo-enhancing 
Calcification 
Iso/wash-out 

 
  1 (50.0%) 
31 (62.0%) 

0 
13 (68.4%) 

 
  1 (50.0%) 
19 (38.0%) 
  2 (100%) 
  6 (31.6%) 

 
2 

50 
2 

19 

 
1.00 (NS) 
0.92 (NS) 
0.14 (NS) 
0.48 (NS) 

* p-values>0.05- Not significant;  p-values ≤0.05-Significant 

 

 

Hepatic lesions were evaluated and 
tabulated as to its size (widest diameter), presence or 
absence of capsule, enhancement pattern in the 
arterial, portovenous and delayed phases and 
ancillary features as indicated in Appendix B. 
Patient’s information, clinical history and laboratory 
findings were withheld from the reviewers. A general 
consensus was arrived with the final MDCT 
characterization of individual hepatic lesions. 

 
Reviewers were asked to identify and 

classify hepatic lesions, whether benign or malignant 
based on the CT findings and to classify and 
categorize individual observations as to the criteria 
designated by LIRADS - (LR1- definitely benign to 
LR5- definitely HCC and OM- malignant lesion other 
than HCC.) listed on Appendix A. 
 
SAMPLE SIZE CALCULATION 
 

The number of sample included was 
computed using a 95% level of confidence. With an 
estimated accuracy of LIRADS from previous study 
(Petruzzi, et al) of 94%, at 61 subjects is needed with 
6% error. 

2

2

( )z pqn
e


     

Where: 
n = is the number of subjects needed  
p = estimated accuracy of LIRADS = 94% = 0.94  
q = 1 – p = 1 – 0.094 = 0.06 
Zα = 95% confidence level = 1.96 
e = 6% error = 0.06 
n=61 

 
STATISTICAL ANALYSIS 
 

Data were encoded and tallied in SPSS 
version 10 for windows. Descriptive statistics were 
generated for all variables. For nominal data, 
frequencies and percentages were computed. For 
numerical data, mean ± SD were generated.  Analysis 
of the different variables was done using the 
following test statistics: 
T-test was used to compare two groups with 
numerical data. 
Chi-square test was used to compare/associate 
nominal (categorical) data 
Fischer Exact test, a modification of chi-square was 
used for 2x2 table when there are expected        
frequencies<5. 
McNemar test was used to compare/associate 
nominal (categorical) data that are dependent. 
 

RESULTS  
 
 A total of 158 subjects were initially 
included for possible hepatic lesions but only 73 were 
included in the study. A total of eighty five subjects 
were excluded, 46 of which only underwent non-
contrast enhanced CT, while 39 did not consent for 
biopsy or were loss to follow-up. 
 
 Overall, 73 total number of liver lesions 
were observed and biopsied. 47 patients had unifocal, 
while 26 patients had multiple hepatic lesions on 
MDCT Imaging. 
 
 The baseline characteristics of the included 
subjects have a mean age of 53.92 +/- 14.73 years 
with male-to-female ratio of 2:1 for both benign and 
malignant hepatic lesions, as shown in Table 1. 
 

Out of the 73 hepatic observations, there 
were 28 benign and 45 malignant lesions. Malignant 
lesions included HCC (n=20), metastasis (n=15), 
dysplastic nodule (n=7) and cholangiocarcinoma 
(n=3); while benign lesions included Focal nodular 
hyperplasia (n=4), hepatic tuberculosis (n=6), hepatic 
abscess (n=8), inflammatory nodule (n=3) and 
regenerating nodule (n=7). 

 
Table 2 showed the correlations of hepatic 

lesion size (as measured by its widest diameter) on 
MDCT with their corresponding histopathologic 
results. With a p-value of 0.002, there was significant 
association of increasing lesion size with the 
likelihood of malignancy. 

 
The presence or absence of capsule in CT 

showed no signicant correlation in the likelihood of 
malignancy as shown in Table 3. 

 
Based on enhancement pattern noted on 

MDCT in association with the histopathologic results 
(Table 4), the arterial hyperenhancements were 
significantly associated with malignant 
histopathologic results (HCC) while the portovenous 
and delayed enhancement pattern showed no 
statistical significant association with the 
histopathologic findings (p-value >0.05). 

 
The MDCT ancillary features based on 

LIRADS with histopathologic correlation showed 
that there were significant association noted between 
the presence of tumor-in-vein and the distorted 
vessels with likelihood of malignancy as proven by 
the p-values of 0.01 and <0.00001, respectively. On 
the other hand, there was no significant association 
noted between corona enhancement, mosaic 
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architecture, nodule-in-nodule, intra-lesional fat and 
parallel blood pool enhancement with probability of 
malignancy, (p-values>0.05) (Table 5). 

 
Table 6 showed the comparison between the 

final MDCT findings with corresponding 
histopathologic results. The result showed that there 
was no significant difference between the final CT 
diagnoses with its corresponding histopathologic 
findings (with p-value of 0.125). The CT findings are 
comparable with the histopathologic results. On the 
final histopathologic result, 28 (38.4%) of the total 73 
cases were diagnosed benign, while 45 (61.6%) were 
diagnosed malignant. Thus there were 39 true 
positives, 1 false positive, 27 true negatives and 6 
false negative results. The sensitivity and specificity 
of     the CT findings    were    86.7%    and     96.4%,      
 respectively. The positive predictive value of the 
study is 97.5% with a negative predictive value of 
81.8%. 
 

For the inter-observer variability, results 
showed that there were no significant difference  
noted among the 3 observers in diagnosing and 
classifying hepatic lesions as to benign or malignant, 
as proven by the p-values of 1.00 (observer 1 and 2), 
0.125 (observer 1 and 3) and 0.07 (observer 2 and 3) 
as noted in Tables 7, 8, and 9, respectively. 
 
DISCUSSION 
 
 Currently, the use of standardized reporting 
system is becoming a widely accepted method for 
accurate and reliable diagnosis of hepatic lesions. 
One of the major criteria of LIRADS is lesion size. A 
study done by Assy et al, where lesion are classified 
into sizes (less than 10mm, 10 to 20mm and greater 
than 20mm) indicates that lesions more than 20mm 
need just one imaging technique showing the typical 
enhancement pattern in the arterial phase and 
washout in the portal venous phase to make a non-
invasive diagnosis of HCC. Lesions that are less than 
20mm may be pre-neoplastic or benign, thus a serial 
follow-up imaging is recommended, and when still in 
doubt, a biopsy is indicated.(13 ) . Concurrently, this 
study also noted significant correlation of increasing 
lesion size with the likelihood of malignancy. (p 
value of 0.002). 
 
 This study shows no significant correlation 
in the presence or absence of capsule with likelihood 
of malignancy. The rim’s degree of arterial phase 
enhancement or attenuation on non-vascular phase 
images is not relevant for characterization of 
malignancy. It is because the rim enhancement does 
not always represent a true tumor capsule and may 

instead represent a pseudocapsule which can only be 
distinguished based on pathology.(11) According to 
Kelsen D, et al. the presence of capsule is an 
important characteristic of HCCs because it is 
associated with improved survival, lower intrahepatic 
recurrence rate and reduced incidence of local 
invasion.(17) 
 
 On the basis of specific lesion enhancement 
pattern (Table 10), this study showed most HCC to 
have hyperenhancement on arterial phase, hypo- to 
hyperenhancement on portovenous phase and iso- to 
hypoenhancement on delayed phase. Metastasis on 
the other hand exhibited mostly hypoenhancement on 
all phases showing peripheral enhancement. 
Multiplicity of the lesion would lead to a diagnosis of 
metastasis. Cholangiocarcinoma showed mostly 
hypoenhancement on all phases. With the presence of 
dilated intrahepatic ducts the diagnosis is highly 
suggestive.  In a background of a heterogeneously 
enhancing liver, small hyperdense nodules would 
suggest possible dysplasia. According to Tang et al, 
the diagnostic criteria of HCC from various 
guidelines also showed similar enhancement pattern. 
This enhancement pattern when evaluated using 
triphasic MDCT is characteristic of HCC and is said 
to be one of the major features included in HCC 
diagnosis according to LIRADS.(14) However, 
according to Gupta et al, there are instances wherea 
well differentiated HCC would present as hypodense 
nodule or mass on arterial phase.(16) 

 
For the benign lesions, focal nodular 

hyperplasia exhibited mostly hyperenhancement on 
both arterial and portovenous phases and 
isoenhancement on delayed phase. Typical central 
scar is noted.  In cases of hepatic tuberculosis, it 
showed iso to hypoenhancement on the 3 phases and 
exhibited central areas of hyperdensities or 
calcifications. While for abscesses of the liver, it 
showed hypoenhancement on all phases with 
evidence of peripheral wall enhancement. 
Regenerating nodules typically presents with 
persistent hypoenhancement on all phases in a 
background of cirrhotic liver. An inflammatory 
nodule showed hyperenhancement in both arterial 
and portovenous phases and hypoenhancement on 
delayed phase. 

 
Ancillary features may upgrade or 

downgrade the likelihood of HCC. A paper published 
by Vega et al., included ancillary features such as 
tumor-in-vein, corona enhancement, mosaic 
architecture, nodule-in-nodule, intralesional fat, 
distorted vessel and parallel blood pool enhancement. 
This study showed significant association between 

 

 

Table 5.Association of MDCT Ancillary Features with Histopathologic Results
Histopath Results Total p-value*

Malignant
(n=45)

Benign 
(n=28)

Tumor -In-Vein
(+)
(-)

10 (100%)
35 (55.6%)

0
28 (44.4%)

10
63

0.01 (S)

Corona Enhancement
(+)
(-)

4 (50.0%)
41 (63.1%)

4 (50.0%)
24 (36.9%)

8
65

0.47 (NS)

Mosaic Architecture
(+)
(-)

19 (76.0%)
26 (54.2%)

6 (24.0%)
22 (45.8%)

25
48

0.06 (NS)

Nodule-In -Nodule
(+)
(-)

3 (75.0%)
42 (60.9%)

1 (25.0%)
27 (39.1%)

4
69

1.00 (NS)

IntralesionalFat
(+)
(-)

2 (100%)
43 (60.6%)

0
28 (39.4%)

2
71

0.52 (NS)

Distorted Vessel
(+)
(-)

29 (90.6%)
16 (39.0%)

3 (  9.4%)
25 (61.0%)

32
41

<0.00001 (S)

Parallel Blood Pool Enhancement
(+)
(-)

0
45 (61.6%)

0
28 (38.4%)

0
73

1.00 (NS)

* p-values>0.05- Not significant;  p-values ≤0.05-Significant 

Table 6. Comparison between the Final CT scan diagnosis And Histopathologic Results 

             p-value = 0.125 (Not significant) 
                                       95% CI 

Sensitivity =  86.7%   (72.5% - 94.5%) 
Specificity =  96.4%  (79.8% - 99.8%)   
PPV     =  97.5%  (85.3% - 99.9%) 
NPV    =  81.8%  (63.9% - 92.4%) 
Accuracy   = 90.4% 

Table 7. Inter-observer Variablity between Observer 1 and Observer 2 
Observer 2 Total

Malignant Benign 
Observer 1
Malignant
Benign

31 (88.6%)
3 (  7.9%)

4 (11.4%)
35 (92.1%)

35 (47.9%)
38 (52.1%)

Total 34 (46.6%) 39 (53.4%) 73
p-value = 1.00 (Not significant) 

Histopath Results Total
Malignant

(n=45)
Benign 
(n=28)

Final CT Scan Diagnosis (Observer 3)
Malignant
Benign 39

6
1

27
40
33
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Table 8. Inter-observer Variablity between Observer 1 and Observer 3 

p-values = 0.125 (Not significant) 

Table 9. Inter-Observer Variablity between Observer 2 and Observer 3 

P values = 0.07 (Not significant)

Table 10. Specific Hepatic Lesion with Enhancement Pattern. 

*Hepatic TB: 2 cases only presented with calcification on Arterial, Portovenous and Delayed phase.  

Observer 3 Total
Malignant Benign 

Observer 1
Malignant
Benign

34
6

1
32

35
38

Total 40 33 73

Observer 3 Total
Malignant Benign 

Observer 2
Malignant
Benign

33
7

1
32

34
39

Total 40 33 73

ARTERIAL PORTOVENOUS DELAYED/EQUILIBRIUM
Heptic Lesion Hyper Hypo Iso Hyper Hypo Iso Hyper Hypo Iso/Wash out

MALIGNANT
1. Hepatocellular
Carcinoma

17 3 0 6 13 1 1 12 7

2. Cholangiocarcinoma 0 1 2 0 2 1 0 3 0

3. Metastasis 2 11 2 0 10 5 0 12 3

4. Dysplastic
Nodule

4 0 3 2 4 1 0 4 3

BENIGN
1.FNH 2 1 1 2 0 2 1 1 2

2.Abscess 0 8 0 0 8 0 0 8 0
3.Inflammatory
Nodule

3 0 0 2 1 0 0 1 2

4. Hepatic
Tuberculosis*

0 4 0 0 4 0 0 4 0

5. Regenerating
Nodule

1 3 3 0 5 2 0 5 2

 

 

the presence of tumor-in-vein and the distorted 
vessels with likelihood of malignancy which was part 
of Vega’s ancillary features favouring HCC.(15) 
 

On the final histopathologic result, 28 (38%) 
of the total 73 cases were diagnosed benign, while 45 
(62%) were diagnosed malignant. Thus there were 39 
true positives, 1 false positive, 27 true negatives and 
6 false negative results. One out of the 28 benign 
hepatic lesions was diagnosed malignant in CT scan. 
The CT appearance of which showed multiple small 
enhancing nodules in the background of liver 
cirrhosis giving an impression of a malignant process 
(HCC). Biopsy instead revealed a regenerating 
nodule. Of the 45 malignant lesions, 6 were 
diagnosed benign in CT. Two of the cases presented 
on CT scan with a heterogeneous mass with large 
area of necrosis and minimal enhancement of the 
periphery. CT features were similar to an abscess and 
was read as such, but biopsy reported a poorly 
differentiated HCC. Another three cases presented on 
CT scan with a small, less than 15mm nodule which 
on CT scan was signed out as regenerating nodule. 
However, on histhopathology, the result was HCC. 
The lesions in this case were too small for proper 
characterization. The last case was seen in a normal 
sized liver with heterogeneous parenchymal 
enhancement with an ill-defined focus. This was 
signed out as hepatitis, however on biopsy, the result 
revealed HCC with acute inflammatory cells. In this 
case, the CT diagnosis was partly correct but due to 
the superimposed inflammatory process, a 
malignancy was missed. 

 
 Thus this study showed that LIRADS using 

triphasic MDCT have negligible variability among 
the observer’s diagnosis. There is high sensitivity and 
specificity in differentiating benign from malignant 
lesions. The positive predictive value of the study is 
97.5% with a negative predictive value of 81.8%. The 
accuracy of the study is 90.4%. Even with high 
sensitivity and specificity, there is still need for 
follow-up or further work-up in cases of equivocal or 
inconclusive MDCT findings. 
 
LIMITATIONS AND RECOMMENDATIONS  
 

In this study, few limitations were noted. 
First, the total number of subjects was relatively 
small for a general local validity study, in which a 
multi-center study would be more appropriate for 
assessment and evaluation. Second, a prospective 
study could have been done, especially for cases of  
indeterminate hepatic lesions, wherein a follow-up 
surveillance could have been made to address lesions 
categorized as LIRADS 3 or intermediate probability 

of Hepatocellular Carcinoma. Finally, in cases were 
multifocal hepatic lesions were observed, biopsy was 
only done in the largest and most accessible lesions 
excluding other hepatic lesions for histopathologic 
evaluation. Sampling from multiple accessible 
hepatic lesions may be done to assess co-existing 
hepatic lesion in a cirrhotic liver. 
 
CONCLUSION 
 

The results of this study showed that the 
increasing lesion size, specific enhancement pattern 
(hyperenhancement pattern on arterial phase), and 
presence of ancillary features like tumor-in-vein, and 
distorted vessels were significantly associated with 
increased likelihood of hepatocellular carcinoma. 
However, there is no correlation in the presence or 
absence of capsule with likelihood of malignancy.   

 
Hepatic lesions 2 cm or larger with a 

characteristic enhancement pattern on MDCT can be 
diagnosed with certainty. However, for atypical 
lesions and small sized hepatic observations or those 
that fall under LIRADS category 3, wherein a 
diagnosis is inconclusive, follow-up or tissue biopsy 
correlation may be warranted. 

 
 The final CT findings and histopathologic 
results were comparable and without significant 
inter-observer variability. Therefore, when properly 
utilized, LIRADS can be a reliable tool in assessing 
and differentiating benign from malignant hepatic 
lesions and can be adopted in current practice to 
reduce imaging interpretation variability and enhance 
communication between referring physicians and 
radiologists. 
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APPENDICES : 
 
APPENDIX A. LIRADS CRITERIA (ANCILLARY FEATURES) 

 
 

 
Features that favors HCC 

 

 
Features that favors benignity 

- Corona enhancement 
- Mosaic architecture 
- Nodule-in-nodule 
- Intralesional-fat 
- Diameter increase less than threshold  growth 
- Distorted vessels 

- Parallel benign pool enhancement 
-Diameter reduction 
- Diameter stability> 2 years 

 

 

 
APPENDIX  B . LIVER IMAGING REPORTING AND DATA SYSTEM (LIRADS) GRADING 
 

 

Concept: 100% certainty observation is 
benign.

Reporting: May be reported at radiologist’s discretion. 
Exception: If reported LR3, LR4, or LR5 on the prior 
exam, usually should be reported.

Definition: Observation with imaging 
features diagnostic of a benign entity, 
or definite disappearance at follow up in 
absence of treatment.

Management: Continued routine surveillance usually 
is appropriate.

Concept: High probability observation 
is benign.

Reporting: May be reported at radiologist s discretion. 
Exception: If reported LR3, LR4, or LR5 on the prior 
exam, usually should be reported.

Definition: Observation with imaging 
features suggestive but not diagnostic 
of a benign entity.

Management: Continued routine surveillance usually 
is appropriate.

Concept: Both HCC and benign entity 
have moderate probability.

Reporting: Should be reported if no LR4, LR5, or OM 
observations are present elsewhere in the liver. If LR4, 
LR5, or OM observations are present, may be reported 
at radiologist's discretion.

Definition: Observation that does not 
meet criteria for other LI-RADS 
categories.

Management: Variable follow-up (depends on 
observation size, stability, and clinical considerations)

Concept: High probability observation 
is HCC but there is not 100% certainty.

Reporting: Must be reported

Definition: Observation with imaging 
features suggestive but not diagnostic 
of HCC.

Management: Close follow up, additional imaging, 
biopsy, or treatment. Does not contribute to radiologic 
T-staging unless multiple LR4 observations in 
aggregate are interpreted as multifocal HCC.

Concept: 100% certainty observation is 
HCC.

Reporting: Must be reported.

Definition: Observation with imaging 
features diagnostic of HCC or proven to 
be HCC at histology.

Management: Treatment without biopsy. Contributes 
to radiologic T-staging.

Concept: 100% certainty that 
observation is HCC invading vein.

Reporting: Must be reported.

Definition: Observation with imaging 
features diagnostic of HCC invading 
vein.

Management: Treatment without biopsy. Denotes 
radiologic T-stage 4b.

Concept: A loco-regionally treated 
HCC.

Reporting: Must be reported.

Definition: LR5Aor 5B observation or 
biopsy-proven HCC lesion that has 
undergone loco-regional treatment.

Management: Close follow-up to assess treatment 
response.

Concept: High probability that 
observation is a malignancy other than 
HCC.

Reporting: Must be reported

Definition: Observation with features 
suggestive of non-HCC malignancy.

Management: Variable, depending on clinical history 
and type of malignancy suspected. Appropriate 
management may include close follow-up. Additional 
imaging, biopsy, or treatment.

LR5V
Definitely HCC 
with Tumor in 

Vein

LRT

OM

Definitely 
Benign

Probably 
Benign

Probably HCC

Treated HCC

Other 
Malignancy

LR1

LR2

LR3
Intermediate 

probability for 
HCC

LR4

LR5 Definitely HCC
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APPENDIX  C . LIVER ENHANCEMENT PATTERNS

Figure1. (a) Axial and (b) Coronal views of a 61 year old male with a large arterial hyper-enhancing hepatic 
mass with evidence of capsule,  intra-lesional fat (-36HU)and distorted vessels. Histopathologically proven case 
of Hepatocellular Carcinoma. 
    

  
Figure2. (a) Axial and (b) Coronal view of a 58 year old male with hypo-enhancing masses seen in the arterial 
phase. Image on (b) only showed traversing of the vessel into the lesion (undistorted vessel).Proven case of 
Hepatic abscess. 

Figure3. Case of an 84 year old male with cirrhosis.Note of 
a hyper-enhancing mass with intralesional fat (-18HU) and 
nodule-in-nodule configuration in an enlarged left hepatic 
lobe. Biopsy proven case of HCC.   
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ABSTRACT 

Introduction: For locally advanced rectal cancer, concurrent chemoradiotherapy prior to definitive surgery is currently the 
standard of care, resulting to tumor down-staging, sphincter preservation and local control. A longer time interval from the 
end of chemoradiotherapy to surgery of more than the previously recommended 6-8 weeks appears safe and has been shown 
to result to higher rates of pathologic complete response. However, the exact optimal time of surgery is not consistent among 
studies.  This study evaluates the impact of chemoradiotherapy treatment duration and the time interval prior to surgery, on 
the histopathologic outcomes of patients with rectal cancer.  

Methods: Patients with biopsy-proven rectal cancer diagnosed from 2011 to 2013 and treated with neoadjuvant 
chemoradiotherapy and definitive surgery at the Philippine General Hospital were included and their records retrospectively 
reviewed. Association between the duration of neoadjuvant chemoradiotherapy and the time interval prior to definitive 
surgery, to the histopathologic outcomes were evaluated using correlational and regression analyses.  

Results: The average age of the patients was 54.76 years.. Majority were males (62.82%), residing within Metro Manila 
during treatment (53.85%), Stage III rectal cancer (85.90%), treated with capecitabine concurrent with radiotherapy 
(64.10%), with elevated pre-surgery CEA (52.56%), well-differentiated malignancies (80.77%), completed neoadjuvant 
chemoradiotherapy between 5 to 6 weeks (47.44%) and underwent definitive surgery after 10 to 15 weeks from end of 
neoadjuvant chemoradiotherapy (53.85%). Only 5.13% of the patients had complete pathologic response. The  neoadjuvant 
treatment duration,  and the time interval between end of neoadjuvant treatment and definitive surgery were not statistically 
significant as predictors for treatment response, circumferential resection margin and post-operative residual tumor status.  

Conclusion: This study suggests that longer intervals between chemoradiotherapy and surgery may not be detrimental in 
achieving the desired definitive surgical goals. This information is useful in our particular setting where there may be 
treatment delays. However, follow-up of these patients is recommended to determine the effect of these factors on survival 
and control outcomes.

INTRODUCTION 
  

Colorectal cancer is the third most common 
cancer in men (10%) and the second in women (9.4%) 
worldwide. It accounts for 8% of all cancer deaths, 
making it the fourth most common cause of death from 
cancer [1]. In the Philippines, it ranks fourth in the list of 
most common cancers for both sexes (7%), third among 
males (8%) and fourth among females (6%). In 2008, the 
estimated national standardized mortality rates were 4.7 
per 100,000 in both sexes [2].  
 The overall mortality from rectal cancer has 
declined in the recent years probably due to earlier 
diagnosis thorough screening advocacies, and more 
effective and available treatment modalities at present. 
For locally advanced rectal cancer, concurrent 
chemoradiotherapy prior to definitive surgery is currently 
the standard of care, resulting to tumor down-staging, 
sphincter preservation and better local control [3-7].

 Quantified pathologic response predicts 
recurrence-free survival in patients with rectal cancer who 
undergo resection after neoadjuvant chemoradiotherapy 
[8]. Tumor down-staging and complete pathologic 
response after the neoadjuvant treatment results in 
decreased recurrence and improved disease-free survival 
[9]. Furthermore, pathologic complete response is 
significantly associated with overall survival. The 
estimated 5- and 8-year overall survival, loco-regional 
recurrence-free survival, and distant metastasis-free 
survival rate in complete responders, is 100% and 100%, 
100% and 88.9%, and 95.5% and 95.5%, respectively 
[10]. A meta-analysis has concluded that, compared to 
those who did not achieve complete pathologic response, 
those who did had fewer local recurrences (OR 0.25, P= 
0.002) and less frequent distant failure (OR 0.23, P < 
0.001), with a greater likelihood of being alive (OR 3.28, 
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P < 0.001) and disease-free (OR 4.33, P < 0.001) at 5 
years [11].  
 Several factors have been cited by several studies 
to be associated with pathologic complete response after 
neoadjuvant chemoradiotherapy, such as low to normal 
levels of CEA [12, 13], presence of microRNA [14], lack 
of mutations in commonly mutated cancer genes [15] and 
the time interval between the neoadjuvant treatment and 
surgery [16-19].  
 A longer time interval from the end of 
chemoradiotherapy to surgery, of more than the 
previously recommended 6-8 weeks, appears safe and has 
been shown to result to higher rates of pathologic 
complete response in several studies [20]. However, the 
exact optimal time of surgery is not consistent among 
studies, which may range to more than 6 weeks [21], 7 
weeks [22], 8 weeks [23, 24] and 10 weeks [25],  from 
end of chemoradiotherapy.  
 In the Philippine General Hospital (PGH), rectal 
cancer cases are managed by a multidisciplinary team 
composed of different departments in the hospital, 
namely: Medical Oncology, Radiation Oncology, 
Surgery, Gastroenterology, Supportive Palliative and 
Hospice Medicine, Psychiatry, Genetics and Dietary. A 
multidisciplinary conference is held once a week 
discussing the treatment plans for the pre- and post-
operative rectal cases seen for the week.   
 In 2011, the PGH Section of Radiation Oncology 
treated a total of 815 patients, 11 percent (90 patients) of 
which were rectal cancer cases. Of these cases, 86 percent 
(77 patients) underwent long-course chemoradiotherapy. 
In 2012, the section treated 748 patients: 12.7 percent (95 
patients) were rectal cancer cases with 72.6 percent (69 
patients) undergoing long-course chemoradiotherapy. 
These numbers decreased in 2013 with a total number of 
498, as a result of the radioactive source of the institution 
being depleted and requiring replacement, 14.1 percent 
(70 patients) were rectal cancer cases and 64.3 percent (45 
patients) of which underwent long-course 
chemoradiotherapy. 
 
 
OBJECTIVES 
  
 This study was done to evaluate the impact of 
neoadjuvant chemoradiotherapy duration and the time 
interval prior to definitive surgery, on the histopathologic 
outcomes of patients with locally advanced rectal cancer. 
To our knowledge, this is the first study done in the local 
setting to investigate such association. 
 The authors also explored possible factors in 
patients with rectal cancer that may be associated with the 
duration of the neoadjuvant chemoradiotherapy and the 
time interval from the completion of neoadjuvant 
treatment to definitive surgery. 
 

METHODOLOGY 
  
 All patients with biopsy-proven rectal cancer 
who underwent chemoradiotherapy in the Philippine 
General Hospital prior to definitive surgery from 2011 to 
2013 were included in this retrospective study. Patients 
who underwent any one modality (chemotherapy, 
radiotherapy or surgery) in another institution were 
excluded.  
 Study subjects were identified through a 
computerized database of rectal cancer patients and 
hospital charts were retrieved from the Central Medical 
Records and from the Medical Records Section of the 
Cancer Institute. Data were gathered through chart 
review, recorded in a customized Microsoft Excel 
Worksheet and evaluated using correlational and 
regression analyses using STATA. 

The following data of the patients were collected 
from the chart review: age, sex, place of residence during 
treatment, pre-treatment clinical stage, pre-surgery CEA, 
histologic grade, chemotherapy agent used concurrent 
with radiotherapy, duration of neoadjuvant 
chemoradiotherapy, time interval between 
chemoradiotherapy and surgery, pathologic response after 
chemoradiotherapy and surgery, circumferential resection 
margin and overall margin status. 
 The clinical and pathologic stages were based on 
the American Joint Committee on Cancer TNM staging 
system 7th Edition. Histologic grade was described based 
on the World Health Organization classification. 
Pathologic complete response was defined as pT0N0. 
Down-staging was defined as lowering of either the T or 
N from the clinical stage to the pathologic stage. 
Treatment response based on the Response Evaluation 
Criteria in Solid Tumours version 1.1, circumferential 
resection margin and overall margin status were reported 
as the histopathologic outcomes.  
 Throughout the study, the authors did not have 
any interaction with the study subjects. Only the 
investigators were given access to the data collection 
forms and all patient information was kept confidential.  
Subjects were anonymized and indentified through code 
numbers. The UPM Research Ethics Board (UPMREB) 
Review Panel approved the study.  
 
 
RESULTS 
 
 A total of 84 patients with biopsy -proven rectal 
cancer were recorded to have undergone neoadjuvant 
chemoradiotherapy and definitive surgery. 6 patients were 
excluded from analysis due to disease progression prior to 
definitive surgery, necessitating deferral of surgery and 
proceeding with further chemotherapy. 
 Median age at diagnosis was 56 years (range: 20-
78). Subjects more than 50 years old comprised 62.8 % of 

 

 

the sample.  49 (62.8%) are males and 29 (37.2%) are 
females. During the duration of treatment, 42 (53.8%) 
were residing in Metro Manila. Majority were Stage III (n 
=67, 85.9%), followed by Stage II (n=10, 12.8%) and 
Stage 4 (n=1, 1.3%). 41 patients (52.6%) had elevated 
pre-surgery CEA while 37 (47.4%) had levels within 
normal limits. Histologic grade was well-differentiated in 
63 (80.8%), moderately differentiated in 9 (11.5%) and 
poorly differentiated in 6 (7.7%) specimens. 5-
Fluorouracil 400 mg/m2 continuous infusion and Folinic 
acid 20 mg/ m2 for 5 days during week 1 and week 5 of 
radiation was performed in 28 (35.9%) patients, while 
Capecitabine 825 mg/m2 per dose BID during 

radiotherapy days was given to 50 (64.1%) patients.  The 
characteristics of all eligible patients are listed in Table 1. 

 
The median duration of neoadjuvant 

chemoradiation was 38 days (range 33 – 65 days). Almost 
95% completed neoadjuvant chemoradiotherapy in < 7 
weeks, with 47.44% finishing between 5 to 6 weeks. 
About 25.64% finished in < 5 weeks. The median interval 
between the end of chemoradiation and surgery was 94 
days (range 28 – 268 days). More than 70% had surgery > 
10 weeks after completion of neoadjuvant treatment, with 
53.85% undergoing resection between 10 to 15 weeks. 
These are shown in detail in Tables 2 and 3. 

 
Table 1. Characteristics of Patients with Locally Advanced Rectal Cancer Treated With Neoadjuvant  

Chemoradiotherapy and Surgical Resection in PGH, 2011- 2013 
CHARACTERISTICS FREQUENCY 

(n) 
RELATIVE FREQUENCY (%) 

Age(in years)   
< 35 years old 6 7.7 
35-50 23 29.5 
 
> 50 

49 62.8 

Sex   
Male 49 62.8 
Female 29 37.2 
Residence during treatment   
Within Metro Manila 42 53.8 
Outside Metro Manila 36 46.2 
Pre-treatment Clinical Stage   
Stage II 10 12.8 
Stage III 67 85.9 
Stage IV 1 1.3 
Pre-surgery CEA   
< 5 ug/dL 37 47.4 
> 5 ug/dL 41 52.6 
Histologic grade   
Well-differentiated 63 80.8 
Moderately differentiated 9 11.5 
Poorly differentiated 6 7.7 
Chemotherapy agent used concurrent with radiotherapy   
5-Fluorouracil and Leucovorin 28 35.9 
Capecitabine 50 64.1 

 
 
      Table 2. Frequency Distribution of the Duration of Neoadjuvant Chemoradiotherapy, PGH, 2011- 2013 

DURATION (IN 
WEEKS) 

FREQUENCY (n) CUMULATIVE 
FREQUENCY 

(%) 

RELATIVE 
FREQUENCY 

RELATIVE 
CUMULATIVE 
FREQUENCY 

< 5 20 20 0.26 0.26 
5 - 5.9 37 57 0.47 0.73 
6 - 6.9 17 74 0.22 0.95 
7 – 7.9 2 76 0.03 0.98 

> 8 2 78 0.03 1.0 
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        Table 3. Frequency Distribution of the Time Interval between Chemoradiotherapy and Surgery, PGH, 2011- 2013 

DURATION (IN 
WEEKS) 

FREQUENCY (n) CUMULATIVE 
FREQUENCY 

(%) 

RELATIVE 
FREQUENCY 

RELATIVE 
CUMULATIVE 
FREQUENCY 

< 5 5 5 0.06 0.06 

5 – 9.9 18 23 0.23 0.29 

10 – 14.9 42 65 0.54 0.83 

15 – 19.9 5 70 0.07 0.90 

> 20 8 78 0.10 1.0 

 
 
 

Polychoric correlation analysis was done 
showing both neoadjuvant treatment duration and interval 
between chemoradiation and surgery to be positively 
correlated to sex (males tended to have longer durations 
and intervals), place of residence during treatment (those 
residing within the Metro Manila area had longer 
durations and intervals), chemotherapy used (patients 
treated with capecitabine longer durations and intervals). 
Age and preclinical stage were both found to be 
negatively correlated to neoadjuvant treatment duration 
and interval between chemoradiation and surgery.  
 However, linear regression analysis showed that 
none of the factors were statistically significant predictors 
of treatment duration. Stage was shown to be significant 
in determining the interval from neoadjuvant 
chemoradiation treatment completion to definitive surgery 
on linear regression analysis (p = 0.005). Clinical stage III 
patients were found to have lower average intervals. All   

other factors were not statistically significant. Only 
chemotherapy used was found to significantly affect 
treatment duration but only in cases where in the duration 
was < 5 weeks (p = 0.048; multinomial logistic 
regression).  
 Only 5.13% (4) had complete pathologic 
response (Tables 4 and 5). All of these patients had 
chemoradiotherapy durations of < 7 weeks and had 
interval to surgery between 5 to 20 weeks.  Almost 95% 
had partial response or stable disease after neoadjuvant 
treatment. Polychoric correlation analysis was done 
showing treatment response to be negatively correlated 
with both neoadjuvant chemoradiotherapy duration and 
interval between neoadjuvant treatment and definitive 
surgery. However, on multinomial logistic regression 
analysis, both factors were not statistically significant as 
predictors for response.  
 

 
 

Table 4. Treatment Response after Preoperative Chemoradiotherapy (N = 78) in Terms of Preoperative  
Chemoradiotherapy Duration, PGH, 2011- 2013 

Preoperative chemoradiotherapy duration Pathologic complete response Partial response/Stable disease 
n % n % 

< 5 1 1.28 19 24.36 
5 - 5.9 1 1.28 36 46.15 
6 - 6.9 2 2.56 15 19.23 
7 – 7.9 0 0.00 2 2.56 
> 8 0 0.00 2 2.56 
Total 
 4 5.13 74 94.87 

 
 
 
 
 
 

 

 

 
Table 5. Treatment Response after Preoperative Chemoradiotherapy (N = 78) in Terms of Interval from End of    
             Chemoradiotherapy to Surgery, PGH, 2011- 2013 

Interval from end of chemoradiotherapy to surgery 
Pathologic complete response Partial response/Stable disease 
n % n % 

< 5 0 0.00 5 6.41 
5 – 9.9 1 1.28 17 21.79 
10 – 14.9 2 2.56 40 51.28 
15 – 19.9 1 1.28 4 5.13 
> 20 

0 0.00 8 10.26 

Total 
4 5.13 74 94.87 

 
 

About 93.59% (73) had negative circumferential 
resection margins after definitive surgery (Tables 6 and 
7). Only 6.41% (5) had positive or close CRM, with 2 
patients demonstrating positive margins. Polychoric    
correlation analysis was done showing circumferential 
resection margin to be negatively correlated with both    

neoadjuvant chemoradiotherapy duration and interval 
between neoadjuvant treatment and definitive surgery. 
However, on multinomial logistic regression analysis, 
both factors were not statistically significant as predictors 
for CRM status post-op. 

 
 
Table 6. Circumferential Resection Margin (N = 78) in Terms of Preoperative Chemoradiotherapy Duration,  
              PGH, 2011- 2013. 

Preoperative chemoradiotherapy duration positive Close negative 
n % n % n % 

< 5 1 1.28 2 2.56 17 21.79 
5 - 5.9 0 0.00 0 0.00 37 47.44 
6 - 6.9 0 0.00 1 1.28 16 20.51 
7 – 7.9 1 1.28 0 0.00 1 1.28 
> 8 0 0.00 0 0.00 2 2.56 
Total 
 2 2.56 3 3.85 73 93.59 

 
 
 
Table 7. Circumferential Resection Margin (N = 78) in Terms of Interval from End of Chemoradiotherapy to Surgery, PGH,  
               2011- 2013. 

Interval from end of chemoradiotherapy to surgery Positive Close Negative 
n % n % N % 

< 5 2 2.56 1 1.28 2 2.56 
5 – 9.9 0 0.00 1 1.28 17 21.79 
10 – 14.9 0 0.00 1 1.28 41 52.56 
15 – 19.9 0 0.00 0 0.00 5 6.41 
> 20 

0 0.00 0 0.00 8 10.26 

Total 
2 2.56 3 3.85 73 93.59 
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About 96.15% (75) had R0 resection after 
definitive surgery. Only 3.85% (3) had R1 resection, with 
no patients demonstrating gross residual disease post-op 
(Tables 8 and 9). Polychoric correlation analysis was 
done showing post-op residual status to be negatively 
correlated with both neoadjuvant chemoradiotherapy 
duration and interval between neoadjuvant treatment and 
definitive surgery. However, on multinomial logistic 
regression analysis, both factors were not statistically 
significant as predictors for post-op residual status.  
 
DISCUSSION 
 
 Neodjuvant chemoradiotherapy is currently the 
standard of care for locally advanced rectal cancer. After 
chemoradiotherapy and surgery, studies show that about 
15—27% of the patients will have no residual viable 

tumor upon pathological examination, described as a 
pathological complete response (pCR). A pCR following 
neoadjuvant CRT is associated with excellent long-term 
survival, with low rates of local recurrence and distant 
failure [26]. Clinical response and tumor/nodal pathologic 
down-staging also showed a close correlation with 
improved clinical outcomes. 
 There is limited evidence to support decisions 
regarding the optimal time to resect rectal cancer 
following chemoradiotherapy. Several studies have 
showed that there may be benefits in prolonging the 
interval between chemoradiotherapy and surgery beyond 
6 - 8 weeks which is commonly practiced, as a longer 
interval facilitates prolonged tumour necrosis. Maximum 
tumor regression may not be seen until after several 
months, thus, a longer than usual delay may be of benefit 
in well responding tumors.  

 
 
 
Table 8. Post-operative Residual Status (N = 78) in Terms of Preoperative Chemoradiotherapy Duration, PGH, 2011- 2013. 
 

Preoperative chemoradiotherapy duration R0 R1 R2 
n % n % n % 

< 5 18 23.08 2 2.56 0 0.00 
5 - 5.9 37 47.44 0 0.00 0 0.00 
6 - 6.9 17 21.79 0 0.00 0 0.00 
7 – 7.9 1 1.28 1 1.28 0 0.00 
> 8 2 2.56 0 0.00 0 0.00 
Total 
 75 96.15 3 3.85 0 0.00 

 
 
 
 
Table 9. Post-operative Residual Status (N = 78) in Terms of Interval from End of Chemoradiotherapy to Surgery, PGH,  

2011- 2013. 
 

Interval from end of chemoradiotherapy to surgery R0 R1 R2 
n % n % n % 

< 5 3 3.85 2 2.56 0 0.00 
5 – 9.9 17 21.79 1 1.28 0 0.00 
10 – 14.9 42 53.85 0 0.00 0 0.00 
15 – 19.9 5 6.41 0 0.00 0 0.00 
> 20 

8 10.26 0 0.00 0 0.00 

Total 
75 96.15 3 3.85 0 0.00 

 

 

As shown in several studies, there is a 
correlation between the time interval after 
chemoradiotherapy and surgery, and the extent of tumor 
regression. A meta-analysis of 13 studies, including 3584 
patients found that an interval longer than 6–8 weeks 
resulted in more pCRs (RR 1.42). In the largest study, 
1593 patients from 92 Dutch hospitals who underwent 
pre-operative CRT between 2009 and 2011 had the 
highest chance of pCR if the CRT-surgery time interval 
was about 11 weeks, with a median interval of 9–10
weeks. The rate of pCR increased from 1 to 2% in those 
operated within the first 5–6 weeks up to 14% if operated 
after 11 weeks, with no apparent further increase beyond 
that time [27]. 
 The implication of a pCR or at least tumor/ nodal 
down-staging from neoadjuvant chemoradiotherapy is to 
achieve maximal tumor regression and to diminish 
complications during surgery. Patients may even become 
eligible for less radical surgical resection and could 
obviate the need for a possible permanent stoma in 
selected patients. 
 Our present study however, shows that, the 
neoadjuvant treatment duration and interval between 
neoadjuvant treatment and surgery have no statistically 
significant effect on treatment response, circumferential 
resection margin, and post-op residual status. These 
results may not have shown better response rates as seen 
in the existing studies probably due to our smaller sample 
size. Despite this, our study suggests that longer intervals 
between chemoradiotherapy and surgery may not be 
detrimental in achieving the desired definitive surgical 
goals. This information is useful in our particular setting 
where there may be treatment delays, given hospital 
factors such as machine breakdown and patient factors 
such as longer time that it takes for our particular patients 
to procure funds for surgery after chemoradiotherapy.  It 
is recommended to follow these patients and conduct a 
study examining the effect of treatment duration on 
control and survival outcomes once the data is more 
mature. 
 Our study also showed that only stage was found 
to have a significant correlation with the interval between 
neoadjuvant chemoradiation and surgery. No other factor 
of interest was shown to be significantly correlated to the 
treatment duration, the interval between neoadjuvant 
chemoradiation and surgery, and the histopathologic 
outcomes. Although this supports the results of other 
studies that factors such as age and sex were not related to 
tumor response [1], we recommend that perhaps other 
factors may need to be further explored in future larger 
studies to determine the correlation with the treatment 
duration and other outcomes aside from tumor response.  

The knowledge about the relevance of the time 
interval from the start or end of neoadjuvant 
chemoradiotherapy to surgery is based on retrospective 
analyses of hospital-based series and a few population-

based and randomized studies. Since randomized studies 
directly comparing two intervals without making any 
other intervention are few in numbers, the level of 
scientific evidence is formally poor but is still based upon 
experiences collected during decades of research.  

A prospective local study with a larger 
population size will be of benefit since it will be more 
representative of the country’s situation. Filipino rectal 
cancer patients relatively have more limited financial 
resources. In our country where medical services and the 
cost of treatment are not socialized, the cost of the 
diagnostic work up, neoadjuvant chemoradiotherapy, 
surgery and possible adjuvant treatment are big burdens 
especially on patients seen in a government hospital 
setting where majority are from poor families. It takes a 
while for them to procure funds, and it is one major 
reason why some of them will have treatment delays in 
the completion of neoadjuvant treatment. By the time they 
have completed the neoadjuvant treatment, they would 
have maximized their sources of financial help already 
and it may take a few months before they can procure 
funds for the surgical resection. Hence, these patients will 
usually have longer chemoradiotherapy -surgery time 
intervals. 

We recommend a multidisciplinary effort in 
mapping out the treatment plan and schedule in the local 
setting. The resectability of rectal and metastatic lesions 
are determined by the surgeon and radiologist based on 
imaging studies. Building multidisciplinary teams with 
regular meetings at its core may improve adherence to 
recommended cancer care and may be an area of 
improvement in planning the most appropriate and 
beneficial treatment strategy for our rectal cancer patients.  

Our study was limited by its retrospective nature, 
small numbers, and limited follow up period. Data on 
specific reasons for loss to follow-up and noncompliance 
leading to longer treatment durations were not gathered.  
Thus, data on whether it is due to patient or physician 
factors were not captured. Clinical outcomes such as 
disease-free survival and overall survival were not 
included since data are still immature given the short 
duration of follow up. Expansion to a larger study group 
is warranted.   
 Until prospective analyses are conducted 
assessing the impact of prolonged chemoradiotherapy - 
surgery interval and treatment duration on long-term 
outcome, the benefit of a prolonged interval between the 
completion of preoperative combined modality therapy 
and surgery remains unclear. However, this study 
suggests that longer intervals between chemoradiotherapy 
and surgery may not be detrimental in achieving the 
desired definitive surgical goals and may be a basis for 
future studies.  
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INTRODUCTION 
 

Thyroid nodules are commonly 
encountered in clinical practice. Based on the 
recent data released by the PhilTiDeS Working 
Group, the prevalence of goiters in the  Philippines  
was found to be at 8.9%, 44% of which were 
nodular goiters (1).  Once a thyroid nodule is 
discovered, the physician needs to determine 
whether this nodule is benign or malignant.  
Nodules that are 1 centimeter or larger can usually 
be palpated unless they lie deep within the neck 
(2). Some palpable lesions may not correspond to 
distinct radiologic abnormalities and non-palpable 
nodules have the same risk of malignancy as 
palpable nodules with the same size. Guidelines 
dictate that after determining the functionality of 
the nodule with serum TSH, a thyroid ultrasound 
should be done to confirm the presence of the 
nodule followed by a fine needle aspiration biopsy 
(3).  Nodules >1 cm should be evaluated, since they 
have a greater potential to be clinically significant 
cancers. For patients with multinodular goiters, 
sonographic characteristics are superior to nodule 
size for identifying nodules that are more likely to 
be malignant. 

 
FNAB of thyroid nodules has eclipsed all 

other techniques for diagnosis of thyroid cancer 
with reported overall rates of sensitivity and 
specificity exceeding 90% in iodine-sufficient 
countries (4), and is the best single test for 
differentiating malignant from benign thyroid 
lesions. In a local retrospective case control study 
done by Young et al, wherein 2,239 nodules were 
evaluated through ultrasound-guided FNAB and 
correlated with histopathologic findings the 
sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy rate of 
USG-FNAB were 70.3%, 92.8%, 76.5%, 90.4% 
and 87.2%, respectively (5).   

 
However the dilemma continues to hold 

on which nodules should be aspirated.  
Hypoechogenicity, presence of microcalcifications, 
increased central vascularity, infiltrative margins, 
and taller than wide measures on transverse plane 
are sonographic features that are said to be 
suspicious for malignancy (6).  There is no single 
sonographic feature or combinations of features 
that is adequately sensitive or specific to identify 
all malignant nodules. However, certain features 
and combination of features have high predictive 
value for malignancy.  Papini et al, evaluated the 
relative risk of malignancy of the main ultrasound 
features and showed that the presence of 
microcalcifications presented a higher specificity 
for malignancy (95%) than the findings of irregular 
margins (85%) or intranodular vascular images 
(80.8%), but the predictive value of  

 
 
microcalcifications was blunted by their low 
sensitivity (29.0% vs. 77.5% and 74.2%, 
respectively) (7).  Capelli et al, on the other hand, 
evaluated a thyroid nodule’s shape (taller than wide 
or anteroposterior/transverse diameter ratio, 
A/T>1) as a predictor of malignancy.  The 
investigators found that in incidentally discovered 
thyroid lesions, no single ultrasound and color-flow 
doppler pattern taken by itself is highly predictive 
for malignancy (8).  The study was able to 
determine the odds ratio of the different 
characteristics at 9.9, 8.6, 7.7, 3.2, and 1.7 for 
microcalcifications, A/T≥1, blurred margins, solid 
hypoechoic appearance, and intranodular vascular 
pattern, respectively.  Locally, an unpublished 
retrospective review done by Canete et al at the 
Philippine General Hospital showed that 
sonographic findings of microcalcifications and 
irregular margins were significantly predictive of 
thyroid malignancy (9).  

 
In the assessment of thyroid nodules, 

clinical evaluation is also very important. A firm or 
hard consistency is associated with an increased 
risk of malignancy. However, this clinical 
parameter is highly subjective and dependent on 
the experience of the examiner. Elastography is a 
newly developed dynamic technique that uses 
ultrasound to provide an estimation of tissue 
stiffness by measuring the degree of distortion 
under the application of an external force. 
Ultrasound elastography has been applied to study 
the hardness/elasticity of nodules to differentiate 
malignant from benign lesions. It has been used to 
differentiate cancers from benign lesions in 
prostate, breast, pancreas, and lymph nodes. In a 
study done by Rago et al, 92 patients who 
presented with a single thyroid nodule who 
underwent surgery for compressive symptoms or 
suspicion of malignancy on fine needle aspiration 
cytology was likewise evaluated for tissue stiffness 
on US elastography.  An elasticity score was 
applied to these nodules from one (greatest elastic 
strain) to five (no strain). The elasticity scores 4–5 
were highly predictive of malignancy (P <0.0001), 
with a sensitivity of 97%, a specificity of 100%, a 
positive predictive value of 100%, and a negative 
predictive value of 98% (10).  A local unpublished 
study done by Natividad (11) used elastography in 
determining thyroid malignancy among patients 
who underwent ultrasound guided fine needle 
aspiration biopsy of thyroid nodules at The Medical 
City.  Elastography was performed in thirty-four 
(34) thyroid gland tumors in thirty (30) patients and 
tumor area ratio was obtained.   All of the 
malignant thyroid gland nodules exhibited tumor 
area ratio of >1, with a high sensitivity and 
negative predictive value (both 100%). The 
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ABSTRACT 

Introduction:  Current guidelines recommend that in patients presenting with clinically palpable nodules or with an 
ultrasound finding of a thyroid nodule, one has to evaluate its risk for malignancy by proceeding with a fine needle 
aspiration biopsy (FNAB).  The decision to do FNAB would depend on ultrasonographic features of the nodule, 
which are its size, hypoechogenicity, presence of microcalcifications, increased central vascularity, infiltrative 
margins, and taller than wide measures on transverse plane.   Elastography, a measure of tissue stiffness, is now also 
being utilized as another feature that has a positive correlation with malignancy.  However, previous studies have 
proven that each ultrasound characteristic alone is not sufficient in predicting a nodule’s risk for malignancy.  This 
study hopes to determine which among the abovementioned ultrasonographic features would best correlate with a 
higher risk for thyroid malignancy among adult patients who had undergone ultrasound guided fine needle aspiration 
biopsy at The Medical City.   
 
Methodology: A prospective study was done in a cohort of all Filipino patients aged 19 years old and above who 
underwent ultrasound guided fine needle aspiration biopsy (FNAB) of the thyroid nodule/s from July 2013 to 
December 2013 at the Radiology Section of The Medical City.  Specimen obtained from FNAB were then reviewed 
by a pathologist to determine its cytopathology and categorized based on the Bethesda System of Classification.  
The cytopathology reports were then correlated with the features seen on the patient’s thyroid ultrasound to 
determine which characteristic would be predictive of malignancy. 
 
Results: A total of 100 patients underwent ultrasound-guided FNAB, from which 157 nodules were biopsied.  27 
nodules were excluded from the analysis due to non-diagnostic or unsatisfactory (Bethesda Category I) findings on 
cytopathology.  Among the 100 patients, 86% of which were females with the mean age of 41 ± 11.31 in those 
found to have unfavorable cytopathologic diagnosis. Of the 130 nodules biopsied, 115 nodules were identified as 
benign (109 colloid, 6 lymphocytic thyroiditis, Bethesda Category II) while 15 were identified to be malignant or 
suspicious for malignancy (Bethesda Category III – VI).  Each of the five sonographic features that were predictive 
of malignancy (hypoechogenicity, presence of microcalcifications, increased central vascularity, infiltrative margins, 
taller than wide measures on transverse plane) was compared between the two outcome groups (benign vs 
malignant).  Among them, only the presence of microcalcifications on ultrasound showed to be significantly 
correlated with malignancy with an odds ratio of 11.3. Ultrasound evaluation with elastography was only performed 
on 24 nodules. Nodules having a tumor area ratio of greater than 1 did not show to have a significant correlation 
with malignancy having a p value of 0.576. A nodule possessing more than 2 of the ultrasound features that were 
predictive of malignancy was more likely to be malignant on cytopathology (p value of 0.00). 
 
Conclusion: The presence of microcalcifications on thyroid nodules as a significant predictor of malignancy 
remains to be consistent locally as with foreign studies.   Nodules that were proven to be malignant on 
cytopathology presented with more of the ultrasound features that are said to be predictive of malignancy. 
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or on physical examination or as 
recommended by their physician. 

 
b. Exclusion criteria 
 
i. Patients who have been scheduled to  
   undergo ultrasound-guided FNAB of a  

thyroid nodule but later found to be 
technically difficult (e.g. nodule 
encroaching a blood vessel, inaccessible 
by needle). 
 

ii. Patients who refused to be included in the  
study or refused to sign informed consent. 
 

iii. Patients who underwent fine needle  
aspiration biopsy and later found to have 
cytopathologic findings that were non 
diagnostic or unsatisfactory (Bethesda 
Category I). 

 
2.   Study Population 

 
An average of about fifteen (15) 

patients per month undergo ultrasound-
guided fine needle aspiration biopsy for a 
thyroid nodule at The Medical City.  With 
a study period of approximately six 
months, the computed population size (N) 
using the Sloven’s formula is 90, where a 
sample size (n) of 73 will have a 5% 
margin of error while a sample size (n) of 
43 will have a 10% margin of error. A 
total of 100 patients underwent ultrasound 
guided FNAB during the 6 month 
investigation period, from which 157 
nodules were biopsied. 
 

        3. Description of Study Procedure  
 

All adult patients who will 
underwent ultrasound-guided FNAB 
presenting with a clinically suspicious 
nodule on palpation and/or with previous 

thyroid ultrasound findings who have been 
seen at The Medical City, either admitted                                                      
or on outpatient basis, was included in the  
study (Diagram 1).  A signed informed 
consent for this study as well as for the 
procedure (“Informed Consent To Perform 
a Procedure” from The Medical City) was 
obtained from the patient (Appendix A).  

 
Prior to proceeding with the 

biopsy, an ultrasound in B mode imaging 
using of the thyroid nodule of interest was 
done. The five specific ultrasound 
characteristics suspicious for malignancy 
were emphasized. A  repeat scan of the 
thyroid was done emphasizing the five 
specific ultrasound characteristics 
suspicious for malignancy: the presence or 
absence of hypoechogenicity, 
microcalcifications, increased central 
vascularity, infiltrative margins, and taller 
than wide measures on transverse plane. 
(Figure 1).  Elastography was also done 
depending on the availability of the 
ultrasound machine/probe capable of 
measuring a nodule’s tumor area ratio 
(Siemens ACUSON S2000 SN:200557 
with a 8-14 MHz linear probe of the same 
model). The radiologist delineated the 
lesion region and a surrounding normal 
tissue at the same depth on the elastogram 
separately. The mean values of the 
elasticity of the normal tissue region and 
the lesion were calculated and their ratio is 
used as the strain ratio. A high strain ratio 
suggest that the lesion is larger and a 
higher possibility of being malignant (17). 
The hardness or softness of the lesion was 
also noted, with the former likewise 
indicates a higher likelihood for 
malignancy (Figure 2). 

 
   

 Diagram 1. Flow Chart of Study Procedure 

 

 

specificity (68.75 %) and positive predictive value 
of 16.6 % are both relatively low. Although there is 
significant agreement between elastography and 
malignancy confirmed by fine needle aspiration 
biopsy using the Kappa test (an overall accuracy of 
70.58 % was obtained, Kappa=0.206+ 0.104 and 
p=0.048), the small sample size obtained should be 
taken into consideration.  Lyshchik et al (12) 
prospectively evaluated the elastographic 
appearance of thyroid gland tumors.   Fifty-two 
thyroid gland lesions (22 malignant, 30 benign) in 
31 consecutive patients (six men, 25 women) were 
examined with real-time elastography in the 
elasticity imaging mode.  Results revealed that a 
strain index value greater than 4 on off-line 
processed elastograms was the strongest 
independent predictor of thyroid gland malignancy 
(P <.001); this criterion had 96% specificity and 
82% sensitivity. Two other elastographic criteria, 
which were evaluated on real-time elastograms—a 
margin regularity score higher than 3 (88% 
specificity, 36% sensitivity) and a tumor area ratio 
higher than 1 (92% specificity, 46% sensitivity), as 
with Natividad’s study, —also were associated 
with malignancy (P < .05).  

 
FNAB is the best tool in helping to decide 

between nodules that require surgery and those that 
can be followed.  By developing a more methodical 
approach in describing nodules on ultrasound, 
sonographers and endocrinologists may be able to 
identify which nodules would be best sampled and 
perhaps yield a sample that would best correlate 
with histopathologic findings. The need to establish 
some basic criteria to select nodules for FNAB to 
minimize costs and maximize benefits was 
recognized by Horvath et al (13).  An ultrasound 
reporting system for thyroid nodules was 
developed using the Thyroid Imaging Reporting 
and Data System (TIRADS) which stratifies 
nodules based on their risk for malignancy.  While 
the TIRADS category studies all types of thyroid 
lesions, a study done by Lee at al, particularly 
studies solid nodules.  The investigators evaluated 
the diagnostic accuracy of a new ultrasound (US) 
classification system for differentiating between 
benign and malignant solid thyroid nodules.  Each 
thyroid nodule was prospectively classified into 1 
of 5 diagnostic categories by real-time US: 
“malignant,” “suspicious for malignancy,” 
“borderline,” “probably benign,” and “benign”. 
The diagnostic accuracy of thyroid US was 
evaluated and the cut-off US criteria by comparing 
the US diagnoses of thyroid nodules with 
cytopathologic results (14).  Despite the 
development of these classification systems, these 
are not yet commonly being utilized. 
  

In patients presenting with thyroid 
nodules, there is the predicament on which nodule 

would be best biopsied to determine the risk for 
malignancy. Performing FNAB in all nodules is not 
cost effective and would only introduce 
unnecessary discomfort to patients. Previous 
studies have proven that each ultrasound 
characteristic alone is not sufficient in predicting a 
nodule’s risk for malignancy.   Instead a 
combination of these features may yield a higher 
predictive value.  This study hopes to correlate not 
only the known ultrasound characteristics but 
incorporate elastography findings in the evaluation 
as well. 

In patients presenting with a clinically 
palpable thyroid nodule or who have undergone 
thyroid ultrasound and found to have a nodule with 
suspicious features, which nodule would best be 
evaluated or biopsied that would correlate to 
cytopathologic findings of malignancy? 

 
PRIMARY OBJECTIVE: 
 

To determine which feature of a thyroid 
nodule as seen on ultrasound would best predict 
thyroid malignancy.  

 
SPECIFIC OBJECTIVES: 
 

1. To correlate ultrasonographic 
characteristics and elastography findings 
of a thyroid nodule suspicious for 
malignancy with cytopathologic findings 
based on fine needle aspiration biopsy 
(FNAB) results. 

a. To determine which among the 
thyroid ultrasound characteristics 
would best correlate with thyroid 
malignancy in the local setting. 

b. To determine the number of 
ultrasound features present in a 
thyroid nodule that would 
correlate with a higher chance of 
malignancy. 
 

STUDY DESIGN 
 

Prospective Cohort study 
 

METHODOLOGY 
 

1.  Study subjects 
 
a. Inclusion criteria 

   
All Filipino adults, 19 years old  and above     
who underwent ultrasound-guided fine 
needle aspiration biopsy of a thyroid nodule 
or nodules at the Department of Radiology 
of The Medical City fro July 2013 to 
December 2013, who were found to have a 
suspicious nodule on a previous ultrasound 
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                          Figure 1A 
 

 

 

 

 

 

 

                          

Figure 1A. B mode ultrasound image Of the thyroid nodule Prior to fine needle biopsy. 
Three dimensional measurement and describing the nodules using the 5 ultrasound 
criteriafor malignancy were done .  1B. An elastogram was done and measures the 
distance ratio/ strain ratio. Solid, isoechoic nodule with well defined margins. Colloid 
carcinoma.   

 
 
 

 
 

Figure 2. How an elastogram was performed for thyroid nodules

Figure 1B

 

An ultrasound-guided fine needle 
aspiration biopsy was then performed by a trained 
and certified interventional radiologist who is a 
staff member of Department of Radiology of The 
Medical City or by the patient’s attending 
endocrinologist who is a staff member of the 
Section of Endocrinology and Metabolism of The 
Medical City.  Pre-procedural preparation would 
depend on the attending physician who performed 
the procedure, including application of a topical 
anesthesia versus a local anesthesia in the area to 
be where the nodule to be biopsied was identified.  
Biopsy was then done on the nodule or nodules 
possessing the features which were suspicious for 
malignancy.  Specimen from the procedure was 
submitted to the Department of Clinical Pathology 
and was studied and reviewed by consultants 
and/or residents from the Department of Clinical 
Pathology of The Medical City.   Cytopathologic 
diagnosis was obtained through the readings done 
and reported using the Bethesda System (15) of 
classification as seen in Table 1.  
 

Nodules that are found to be malignant 
will be correlated with thyroid ultrasound findings 
of the patient indicating which of the 
ultrasonographic features were present.   
 

As a protocol for post-FNAB patients, a 
repeat thyroid ultrasound/scan will be done 30 
minutes after the procedure to re-evaluate for the 
presence of any bleeding or hematoma at the site of 
biopsy. 
 

In the event that a hematoma or bleeding is 
found post procedure, initial measures to contain 
the bleeding were done (i.e. ice compress, pressure 

dressing) and the patient’s attending physician was 
immediately notified.  Further thyroid ultrasound 
scans were done to monitor the progression, 
stabilization or regression of the bleeding or 
hematoma. Once the bleeding was controlled or 
hematoma was reduced, patient was cleared for 
discharge by the attending endocrinologist or 
radiologist with advice to follow up. No reported 
adverse events were reported during the study and 
no unnecessary admissions were made.  

 
a. Data Collection: 

 
The investigator will provide the 

Radiologist with a data sheet (Appendix B) for 
every patient who will undergo thyroid ultrasound 
noting the nodules having the characteristics 
suspicious for malignancy. 

 
b. Definition of terms: 
 

 i. A solid thyroid nodule is defined as a   
    purely solid or predominantly solid with a    
   cystic component comprising less than  
   10% of the total volume; 
 

ii. Marked hypoechogenicity was defined 
as having the same or decreased 
echogenicity compared with the strap 
muscle; 
 
iii. A margin related to thyroid 
malignancy included microlobulation, a 
speculated margin, and perithyroidal 
infiltration; 
 

 

  

 

 

 

 

 

 

 

 

         Am J Clin Pathol 2009;132:658-665 
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iv. Microlobulation was defined as having the 
presence of many small lobules on the surface 
of a nodule;  
 

    v. a spiculated margin was defined as having  
    the presence of irregular spiculation on the  
    surface of a nodule;  
 

vi. perithyroidal infiltration was defined as 
having the extension of the lesion into an 
extracapsular area.; 
 
vii. Microcalcifications were defined as tiny, 
hyperechoic foci (< 1 mm in size) with no 
comet-tail artifacts or posterior shadow; 
 
viii. A taller-than-wide shape was defined as a 
nodule having a greater anteroposterior 
diameter than its transverse diameter (A/T >1). 
ix. Central vascularity was defined as vascular 
predominance in the center of the nodule in a 
color Doppler US; 
 
xi. Tumor area ratio (elastography) is the 
measure obtained before and after 
compression of the ultrasound probe to 
generate an elastogram depicting the relative 
stiffness of tissue. A tumor area ratio of >1 
was found to have a higher correlation with 
malignancy based on previous studies. 

 
 
DATA ANALYSIS 

 
 A 2x2 contingency table which included   the 5 
sonographic characteristics predictive of malignancy as 
well as the  sub population where in elastography 
results were obtained, were presented using 
count/frequency and percentage.  Comparison of 
categorical factors (across outcomes groups, i.e. 
malignant vs benign) was done using chi-square 
(Fishers Exact Test).  Quantitative continuous variables 
were presented in mean and standard deviations  

and were compared using independent t tests. 
Significance was set at a 0.05 level of    
confidence.  Odds ratio was employed for the 
characteristic that yielded a significant result.  
 
 
ETHICAL CONSIDERATIONS 
 

The study protocol was approved by the 
Ethical Review Board (Institutional Review 
Board) of The Medical City.  All patients’ 
information will be anonymous and kept 
confidential.  Patients were required to sign an 
informed consent form prior to inclusion to the 
study. 

 
INDEMNIFICATION POLICY 

      
     The subject inclusion in this study was 

voluntary and did not include any monetary nor 
material compensation.  Denial of inclusion did 
not result to denial of any medical service to the 
patient.  
 
       The study is considered safe and possible 
complications include pain, bruising and 
possible hematoma formation at the site of fine 
needle aspiration biopsy. (Subcutaneous 
hematoma at the biopsy site, accidental puncture 
of the trachea and local infection are rare 
complications16).  No such complications 
occurred during the period of investigation. 
 
 RESULTS 

   
      A total of 100 patients underwent 

ultrasound guided fine needle aspiration biopsy 
of the thyroid nodule during the investigation 
period, 86% of which were females and only 
14% were males. The mean age of those found 
to have unfavorable cytopathologic diagnosis 
had a mean age of 41 ± 11.31 (Table 2).  

 

Table 2.  Patient Data 
 

 

 
 
 
 
 
 Categorical Data presented in Count (Percentage%) and compared using Chi-Square Test (Fishers Exact Test) 

Continuous Data presented in Mean ± Standard Deviation and Compared using Independent T-test 
Significant if p-value < 0.05 

 Patients with 
Benign findings 

(n=86) 

Patients with 
Malignant 

findings (n=14) 

Total number of 
patients (n=100) 

P-value 

Gender         
Male 11 (12.8%) 3 (21.4%) 14 (14%) 0.409 
Female 75 (87.2%) 11 (78.6%) 86 (86%)  

Age         
 50.35 ± 11.76 41 ± 11.31 49.04 ± 12.09 0.011 

 

 

157 nodules were biopsied, among which 
27 were excluded from the analysis due to non-
diagnostic or unsatisfactory (Bethesda Category I) 
findings on cytopathology.  Bethesda Category I 
specimen include cyst fluid only, virtually acellular 
specimen or other artifacts such as obscuring blood 
or clotting artifact.  115 nodules were identified as 
benign (109 colloid, 6 lymphocytic thyroiditis, 
Bethesda Category II) while 15 were identified to 
be malignant or suspicious for malignancy 

(Bethesda Category III – VI), later confirmed to be 
indeed malignant based on surgical pathology 
results.  

Each of the five sonographic features  
(Figure 3A to 3D) that were predictive of 
malignancy was compared between the two 
outcome groups, benign or malignant 
cytopathologic results (Table 3).  Among them, 
only the presence of microcalcifications on 
ultrasound showed a significant result (p = 0.000). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
                                                           Figure 3A               Figure 3B                                                                

      
Figure 3C        Figure 3D 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
 

Figure 3. Ultrasound characteristics suspicious
for malignancy. A-B . Marked hypoechogenicity
with fairly defined margins. Papillary
carcinoma. C. Solid, heterogeneous, fairly
defined nodule with central vascularity.
Follicular carcinoma. D. Fairly to ill defined
solid heterogeneous solid nodule, with
microcalcifications. Multifocal pappilary
carcinoma E. Central vascularity, on biopsy
showed atypia of follicular cells.

Figure 3E
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Table 3. Sonographic/Ultrasound Characteristics  

 
Data presented in Count (Percentage%), Compared using Chi-Square Test (Fishers Exact Test)  
Significant if p-value < 0.05 

 

An odds ratio was computed for the 
ultrasound feature that yielded a significant results.  
The presence of microcalcifications in a thyroid 
nodule based on ultrasound gave an odds ratio of 
11.3 that it would yield a malignant cytopathologic 
result (Table 4). The presence of hypoechogenicity 
shows a trend for a positive correlation with 
malignancy with a p value of 0.069.  The presence 
of infiltrative margins, a taller than wide dimension 
and central vascularity did not show to have a 
significant difference with malignancy. 
 

Among the 130 nodules biopsied, 
ultrasound evaluation with elastography was only 
performed on 24 nodules.  This is due to the 
limitation of ultrasound machines that had the 
special function and capability of computing for the 
tumor area ratio of the nodule.  Based on the small 
number of data gathered for this sonographic 
characteristic, nodules having a tumor area ratio of 
greater than 1 did not have a significant correlation 
with malignancy having a p value of 0.576 (Table 
5) (Figure 4A and 4B). 

 
Table 4.  Odds Ratio 
 Benign  

(n=115) 
Malignant  

(n=15) 
Odds Ratio 

(95% CI for OR) 
P-value 

Microcalcification        
Presence 42 (76.4%) 13 (23.6%) 11.3 (2.4, 52.5) 0.000 
Absence 73 (97.3%) 2 (2.7%)   

 
 
 

Table 5.  Tumor Area (Distance) Ratio > 1 (Elastography Correlation) 
 Benign  

(n=21) 
Malignant  

(n=3) 
Total  

(n=24) 
P-value 

Tumor Area (Distance) Ratio >1       
Presence 9 (42.9%) 2 (66.7%) 11 (45.8%) 0.576 
Absence 12 (57.1%) 1 (33.3%) 13 (54.2%)  

Data presented in Count (Percentage%), Compared using Chi-Square Test (Fishers Exact Test)   
Significant if p-value < 0.0 

 Benign  
(n=115) 

Malignant  
(n=15) 

Total 
(n=130) 

P-value 

Hypoechoic         
Presence 81 (70.4%) 14 (93.3%) 95 (73.1%) 0.069 
Absence 34 (29.6%) 1 (6.7%) 35 (26.9%)  

Infiltrative 
Margins 

     

Presence 3 (2.6%) 1 (6.7%) 4 (3.1%) 0.391 
Absence 112 (97.4%) 14 (93.3%) 126 (96.9%)  

Microcalcification      
Presence 42 (36.5%) 13 (86.7%) 55 (42.3%) 0.000 
Absence 73 (63.5%) 2 (13.3%) 75 (57.7%)  

Taller Than Wide      
Presence 6 (5.2%) 1 (6.7%) 7 (5.4%) 0.585 
Absence 109 (94.8%) 14 (93.3%) 123 (94.6%)  

Increased Central Vascularity     
Presence 76 (66.1%) 13 (86.7%) 89 (68.5%) 0.143 
Absence 39 (33.9%) 2 (13.3%) 41 (31.5%)  

 

 
 

Figure 4A 
 

 

 

 

 

 

 

 

 

Figure 4B  

 
Fig 4A and B. An elastography was done. A. This an ultrasound of a 57/M with clinically palpable 
nodules showing solid heterogeneous echotexture, microcalcifications and ill defined margins with 
minimal internal and peripheral vascularity. B. An elastogram study of the same patient of the same 
nodule, showing firm elastogram features with distance ratio of >1 suggestive of malignancy. Biopsy show 
papillary carcinoma 
 

 
A comparison was made between the two 

outcomes based on the number of sonographic 
characteristics present in each nodule.  A mean of 
2.8 ± 0.68 characteristics was seen in those with  

 
                                                          

 
malignant cytopathology, which was significant  
with a p value of 0.00.  Hence, the presence of 
more than 2 of the 5 characteristics had a 
significant correlation with malignancy (Table 6).  
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Figure 4B  

 
Fig 4A and B. An elastography was done. A. This an ultrasound of a 57/M with clinically palpable 
nodules showing solid heterogeneous echotexture, microcalcifications and ill defined margins with 
minimal internal and peripheral vascularity. B. An elastogram study of the same patient of the same 
nodule, showing firm elastogram features with distance ratio of >1 suggestive of malignancy. Biopsy show 
papillary carcinoma 
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DISCUSSION 
 
 Ultrasonography has been an integral part 
in the evaluation of thyroid nodules and is the 
initial imaging of choice to further evaluate a 
thyroid nodule that is found to be non-functioning. 
Since hyperfunctioning nodules rarely harbor 
malignancy, if one is found that corresponds to the 
nodule in question, no cytologic evaluation is 
necessary.  Based on recommendations and 
guidelines, nodules that are greater than 1-
centimeter should be evaluated since they have a 
greater potential to be clinically significant cancers.  
There are conditions as well wherein a nodule is 
non-palpable but had been incidentally discovered 
during imaging procedures that have been 
requested for other disease entities.  Such 
“incidentalomas” may pose the same risk as 
palpable nodules with the same size.  Occasionally, 
there may be nodules <1 cm that require evaluation 
because of suspicious US findings such as those 
evaluated in this study, associated 
lymphadenopathy, a history of head and neck 
irradiation, or a history of thyroid cancer in one or 
more first-degree relatives.  In this study, 1 patient 
was noted to have a subcentimeter nodule (0.9 x 
0.66 x 0.73 cm) but possessing 3 out of the 5 
suspicious features, later found out to have 
malignant histopathologic findings.  Hence, a 
larger nodule size alone may no longer be a good 
predictor of thyroid malignancy in this instance. 
The decision on which nodule or nodules to biopsy 
still continues to pose as a dilemma to every 
clinician.  The presence of the previously evaluated 
sonographic features of hypoechogenicity, 
microcalcifications, increased central vascularity, 
infiltrative margins, and taller than wide measures 
on transverse plane somehow narrows down what 
one may need to seek out when determining which 
nodule would best be biopsied.  Consistent with 
already published data, the presence of 
microcalcifications has likewise shown in this 
study to be a significant predictor of malignancy 
with 23.6% present among those with malignant 
cytopathology results and only 2.7% without 
microcalcifications.  This was found to be 
significant with a p value of 0.00.   
 

However, there is no single sonographic 
feature or combinations of features that is 
adequately sensitive or specific to identify all 
malignant nodules. However, certain features and 
combination of features have high predictive value 
for malignancy  
 
CONCLUSION 
 

Numerous studies, mostly foreign, have 
demonstrated the various ultrasonographic 
characteristics of a thyroid nodule that have been  

associated with a higher likelihood of malignancy.  
These include hypoechogenicity compared to the 
normal thyroid parenchyma, irregular infiltrative 
margins, the presence of micro- calcifications, a 
shape taller than the width measured in the 
transverse dimension, and an increase in central 
vascularity. This study had shown that the presence 
of microcalcifications on thyroid nodules as seen 
on ultrasound is a significant predictor of 
malignancy based on cytopathology results as 
determined by fine needle aspiration biopsy 
specimen.  This observation also remains to be 
consistent locally as with foreign studies.    

 
Nodules that were proven to be malignant 

on cytopathology presented with more of the 
ultrasound features that are said to be predictive of 
malignancy. 
 
LIMITATIONS OF THE STUDY and 
RECOMMENDATIONS 
 
 The investigators have identified several 
limitations to this study.  The population of 
subjects, although satisfying the computed sample 
size, did not represent the outcomes equally with a 
majority of the subjects having benign 
cytopathology results.  This is due to the fact the 
patients were included in the study consecutively or 
as they came for their FNAB and in a prospective 
manner with no knowledge of what the outcome of 
their biopsies would be.  A larger sample size and 
matched samples would also be ideal to give a true 
representation of the population. 
 

Another limitation identified is an inter-
operator bias.  Although a pool of only a few 
radiologists and endocrinologists were utilized for 
the study to minimize errors of variations in the 
interpretation of ultrasound readings and methods 
in performing biopsies, it would be ideal to 
maintain just one operator/physician to minimize 
inconsistencies and differences in the interpretation 
of results.  A more standardized way in reporting 
thyroid ultrasound findings is recommended; 
giving special attention and taking note of the 
characteristics that have a significant correlation 
for malignancy. This will determine if a nodule 
needs further examination or just follow-up for 
monitoring.  

 
There was an intention to formulate a 

Thyroid Ultrasound Scoring System based on the 
results of this study to have a more standardized 
approach in evaluation thyroid nodules.  However 
this was not accomplished in since only one feature 
among the five showed to be significant.  It would 
be most ideal that the weight of each of the 5 
sonographic features be evaluated by determining  
 

 

 

Table 6. Correlation of the Number of Characteristics Present with Cytopathology Results 
 Benign  

(n=115) 
Malignant  

(n=15) 
Total 

(n=130) 
P-value 

# of Present Characteristics in UTZ       
0 12 (10.4%) 0 (0%) 12 (9.2%)  
1 32 (27.8%) 0 (0%) 32 (24.6%)  
2 40 (34.8%) 5 (33.3%) 45 (34.6%)  
3 28 (24.3%) 8 (53.3%) 36 (27.7%)  
4 3 (2.6%) 2 (13.3%) 5 (3.8%)  

All Characteristics 
Mean ± Std Dev 

1.81 ± 1.01 2.8 ± 0.68  0.000 

Data presented in Count (Percentage%) and Mean ±  Standard Deviation 
Compared using Independent T-test 
Significant if p-value < 0.05 

 
To assess the accuracy of each ultrasound 

feature in predicting a malignant thyroid nodule, 
the following were analyzed (Table 7): (1) 
sensitivity, the percentage of patients WITH the 
disease (malignant cytopathologic result) with a 
positive test result (presence of an ultrasound 
feature predictive of malignancy – hypoechoic, 
infiltrative margins, microcalcification, taller than 
wide dimensions, increased central vascularity); (2) 
specificity, the percentage of people who do NOT 
have the disease (benign cytopathologic result) 
with a negative test result (absence of an ultrasound 
feature predictive of malignancy); (3) positive 
predictive value (PPV), the percentage of people 
with a positive test result (presence of an 
ultrasound feature predictive of malignancy) who 
actually have the disease (a malignant 
cytopathologic result); (4) negative predictive value 
(NPV), the percentage of people with a negative 
test result (absence of an ultrasound feature 
predictive of malignancy) who do NOT have the 
disease (benign cytopathologic result); (5) false  
 
 

positive rate (FPR), the percentage of people who 
do NOT have the disease (benign cytopathologic 
result) with a positive test result (presence of an 
ultrasound feature predictive of malignancy); (6) 
false negative rate,  the percentage of people with 
the disease (malignant cytopathologic result) with a 
negative test result (absence of an ultrasound 
feature predictive of malignancy).  
 
 Based on the accuracy analysis of the data 
obtained from this study, the presence of 
hypoechogenicity of a thyroid nodule on ultrasound 
has the highest sensitivity at 93%, while the 
presence of infiltrative margins of a thyroid nodule 
on ultrasound has the highest specificity at 97%.  
Positive Predictive Values range from 14 to 25% 
for each of the ultrasound features, while negative 
predictive values are between 89% and 97%.  False 
positive rates are highest with the ultrasound 
feature of hypoechogenicity and false negative 
rates are highest with infiltrative margins and taller 
than wide dimensions as seen on thyroid nodules 
on ultrasound. 
 

 
Table 7.  Sensitivity, Specificity, PPV and NPV of Ultrasound Features in Predicting Thyroid Malignancy 
 Hypoechoic Infiltrative 

Margins 
Microcalcification Taller 

than 
wide 

Increased 
Central 

Vascularity 
True Positive 14 1 13 1 13 
False Positive 81 3 42 6 76 
False Negative 1 14 2 14 2 
True Negative 34 112 73 109 39 
 
Sensitivity 93% 7% 87% 7% 87% 
Specificity 30% 97% 63% 95% 34% 
Positive Predictive Value 
(PPV) 

15% 25% 24% 14% 15% 

Negative Predictive Value 
(NPV) 

97% 89% 97% 89% 95% 

False Positive % 70% 3% 37% 5% 66% 
False Negative % 7% 93% 13% 93% 13% 
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each of its predictive values, and perhaps formulate a 
weighted score for each nodule rather than just an 
arbitrary number. 
 

In determining the value of elastography and 
its correlation with malignancy, a larger                                                                                        
sample size is also recommended to further 
investigate and evaluate its utility since there have 
been foreign, and one local unpublished, studies 
showing its positive correlation with malignancy. 
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APPENDICES 

Appendix A. Informed Consent Forms 

Informed Consent Form 
 

I,(name)______________________________________________(age)____(sex)____, residing at 
___________________________________________________________ Tel. No.__________________ give my 
consent to participate in the study entitled “Thyroid Ultrasound Scoring System as a Predictor of Thyroid 
Malignancy” under the supervision of Dr. Maria Patricia G. Puno (Primary Investigator), Dr. Jasmin Arzadon, and 
Dr. Ruben G. Kasala.  The following have been explained well to me and I fully understood them before I signed 
this consent form. 

The objective of the study is to correlate ultrasonographic characteristics and elastography findings of a 
thyroid nodule suspicious for malignancy with cytopathologic findings based on fine needle aspiration biopsy 
(FNAB) results and to develop a simple thyroid ultrasound scoring system using ultrasonographic features to 
represent which nodule would be best selected for FNAB. 

The study will initially involve an interview and physical examination. If I am found to have a clinically 
suspicious, palpable nodule on physical examination or I had shown any of the investigators a previous thyroid/neck 
ultrasound showing a suspicious nodule, I am aware that I am to proceed with having a thyroid ultrasound.   

If I am found to have a thyroid nodule suspicious for malignancy and specific ultrasound characteristics 
have been identified by the ultrasonographer, I am aware and fully consent to undergo a fine needle aspiration 
biopsy of the thyroid nodule as advised by my attending physician.  I am aware that this specimen will be submitted 
to the Department of Clinical Pathology to be read and interpreted.  

I am aware of the possible complications of fine needle aspiration biopsy (FNAB) including pain, bruising 
and possible hematoma formation at the site of fine needle aspiration biopsy. (Subcutaneous hematoma at the biopsy 
site, accidental puncture of the trachea and local infection are rare complications).  In case of such complications 
deemed related to the study, I understand that I will be treated accordingly. 

I understand that my participation in this study is voluntary with no expectation of monetary compensation 
except for those that may arise due to the adverse events related to the study. 

I will disclose to the investigators all medical information about my disease and any adverse reaction I 
experience in connection with the procedure.  

I am aware that the result of the study could be published in local or international journals and I give 
consent to this as long as my records will not be disclosed to anyone aside from the investigators and the 
Institutional Review Board members if they wish to examine the records of the study.  I understand that my identity 
will not be revealed or indicated in any way should I consent to the use of my procedure in the progress of health 
education. 

I am aware I can have access to the results of my clinical and laboratory results anytime I request for them, 
that my duly appointed representative can do the same in my absence. 

I am aware that if my examinations reveal that I have a thyroid malignancy, I will be informed accordingly 
and management options will be discussed. 

I am aware that I can withdraw from this study at any time and that the proper care and attention that I need 
as a patient will not be withheld from me. 

In case of questions or concerns about the study, I can contact Dr. Maria Patricia G. Puno-Ramos at 
6356789/9881000 local 6287 or 6376 (Department of Medicine) during office hours or at 09175386243 or the 
Institutional Review Board of The Medical City at 9881000 or 6356789 local 6525.  

I have read this consent and understood every single item. My questions have been answered satisfactorily. 
Fully aware of the foregoing considerations and specifications, I agree to participate in this study. 
 

Last Name _________________________ First Name _________________________ 
Signature___________________________Date_______________________________ 
Witness (printed name and signature)________________________Date___________ 
Witness (printed name and signature)________________________Date___________ 
Investigator’s name and signature ___________________________Date___________ 
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Katibayan ng Pagsang-ayon ng Pasyente 

Ako,(pangalan)_____________________________________(edad)____(kasarian)___, naninirahan sa 
(tirahan)___________________________________________________ Telepono________________ ay 
sumasang-ayon na lumahok sa pananaliksik na pinamagatang “Thyroid Ultrasound Scoring System as a Predictor 
of Thyroid Malignancy” sa pamamahala ni Dr. Maria Patricia G. Puno-Ramos (Mananaliksik), Dr. Jasmin 
Arzadon, Dr. Michael L. Villa at Dr. Ruben G. Kasala. Ang mga sumusunod ay ipinaliwanag nang mabuti sa akin at 
lubos kong nauunawaan ang mga ito bago ko nilagdaan ang kasulatang ito. 

Ang layunin ng pananaliksik na ito ay upang malaman ang korelasyon ng isang thyroid nodule na may mga 
katangian ng kanser o malignancy base sa ultrasound at elastography sa makukuhang resulta ng cytopathology 
galling sa fine needle aspiration biopsy (FNAB) at makagawa ng simpleng sistema ng pag-aantas gamit ang mga 
katangian na makikita sa ultrasound na makakapagsabi alin sa mga bukol ng thyroid ang higit na maitutulong ng 
FNAB. 

Sa pag-aaral na ito, kailangang kapanayamin, eksaminin ang katawan at kakapain ang leeg ng pasyente.  
Kung ako ay may thyroid nodule na sa tingin ng aking doctor ay may katangian ng kanser/malignancy base sa 
eksaminasyon o nakaraang thyroid ultrasound, alam ko at sumasang-ayon ako na isasailalam ako sa fine needle 
aspiration biopsy.    Alam ko na ang makukuhang specimen ay dadalhin sa Department of Clinical Pathology kung 
saan nila babasahin at susuriin. 

Alam ko ang mga maaaring di-kasiyasiyang pangyayari na maidudulot ng fine needle aspiration biopsy 
tulad ng sakit (pain), pamamasa (bruising) at posibleng pagkakaroon ng pamumuo na dugo (hematoma formation) 
kung saan tumusok para sa FNAB. (Subcutaneous hematoma sa lugar ng biopsy, di sinasadyang pagtuturok 
[accidental puncture] ng trachea at impeksyon kung saan naturukan [local infection] ay mga bihirang 
komplikasyon).  Kung mga komplikasyon na ito ay mangyari sa akin, nauunawaan ko na ako ay gagamutin. 

Nauunawaan ko na ang aking pagsali sa pag-aaral na ito ay kusang-loob. Hindi ako umaasang mabayaran 
maliban na lamang kung may suliranin na resulta ng itong pag-aaral.  

Ipaaalam ko sa mga mananaliksik ang lahat ng kabatiran ukol sa aking karamdaman o mararamdaman 
kaakibat sa paggawa ng mga eksaminasyon. 

Nauunawaan ko na ang mga resulta ng pag-aaral na ito ay maaaring mailathala sa mga makaagham na 
pahayagan sa Pilipinas o pandaigdig nguni’t ang mga kasulatang personal ukol sa aking mga eksaminasyon ay hindi 
mabubuksan ng sinuman liban sa mga tagapagsaliksik at mga kasapi sa Institutional Review Board.  Nauunawaan ko 
na ang aking katauhan ay hindi maibubunyag o mailalhad ang ipakikilala kung ako ay sasang-ayon na magamit ang 
aking imormasyon para sa paguunlad ng edukasyon.  

Maaari kong malaman ang mga resulta ng aking eksaminasyon, o kung sakaling wala ako, ito ay maaaring 
kunin ng isa sa aking mga napiling kinatawan. 

Naunawaan ko din na kung sakaling matuklasan sa mga pagsusuri na ako ay may posibleng kanser ng 
thyroid, ito ay ipagbibigay-alam sa akin at pag-uusapan ang mga susunod na hakbang para matugunan ito. 

Nauunawaan kong maaari akong tumanggi sa pagpapatuloy ng par-aaral kahit anumang oras. 
Para sa aking mga katanungan o kaya maramdaman pagkatapos ng mga eksaminasyon, maaari kong 

tawagan si Dr. Maria Patricia G. Puno-Ramos sa telepono  6356789/9881000 local 6287 or 6376 (Department of 
Medicine) sa mga oras ng opisina o sa 09175386243 o sa Institutional Review Board of The Medical City at 
9881000 or 6356789 local 6525. 

Nabasa ko ang katibayan ng pagsang-ayon na ito at naintindihan ko ang mga lahat ng bahagi ng pag-aaral 
na ito. Ang lahat ng aking mga katanungan ay natugunan nang kasiyasiya. 
 
Apelyido___________________________Pangalan____________________________ 
Lagda___________________________________Petsa_________________________ 
Saksi (pangalan at lagda)____________________________ Petsa________________ 
Pangalan ng manaliksik at lagda _______________________Petsa______________ 
 

 

 

 

 

Appendix B. Dummy Tables 

Data Collection Form 
Patient’s Initials PIN 

Age Sex 

Attending Physician Date of procedure 

Nodule/s Size and Location 

Characteristics Presence/Absence (+/-) Remarks 

Hypoechoic   

Margins (infiltrative margins)   

Microcalcifications   

Taller than wide on transverse plane   

Increased Central Vascularity   

Tumor area ratio >1 (Elastography)   

FNAB/ Cytopathologic Diagnosis  
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ABSTRACT: 
 
Objectives: Reactions to iodinated contrast media (ICM) are hard to predict and the risk factors are multifactorial. 
Administration of certain types of ICM causes lower incidence of adverse events. Pretesting by administration of an 
aliquot amount of iodinated contrast as a means to predict adverse contrast reactions during radiologic studies, 
particularly computed tomography (CT), is widely practiced in the Philippines despite the lack of scientific evidence 
for its utility. This survey aims to assess the types of iodinated contrast used, as well as the prevalence and route of 
pretesting of ICM in the Philippines.  
 
Methods: The survey was conducted in March 2014. A one-page questionnaire was sent to all training hospitals 
accredited by the Philippine College of Radiology (PCR), with questions pertaining to the type of iodinated contrast 
used, if pretesting of iodinated contrast is being done, the mode or route of pretesting, and the time delay from 
pretesting to full dose administration of iodinated contrast media during radiologic imaging studies. The results were 
tabulated and analyzed. 
 
Results: 46 (94%) out of 49 training institutions accredited by PCR, participated in the survey. 23 (50 %) of the 
hospitals used exclusively non-ionic hypo-osmolar contrast while 11 (24 %) use exclusively non-ionic iso-osmolar 
contrast. 10 (22 %) hospitals used both hypo-osmolar and iso-osmolar contrast, while 2 (4 %) used both hypo and 
hyperosmolar contrast. Pretesting using an aliquot of contrast media administered intravenous is prevalent in 41 
(89%).  17 (41.5%) of which wait less than 10 minutes, 17 (41.5 %) wait between 10-19 minutes, and 7 (17 %) wait 
20 minutes from the time of pretesting to full administration of contrast. 
 
Conclusion: Nonionic hypo-osmolar contrast is the most commonly utilized ICM, used in 76% of the Hospitals 
surveyed. Two hospitals (4%) utilize ionic hyperosmolar contrast. Intravenous pretesting with an aliquot of contrast 
to predict contrast reaction is widely practiced in the Philippines. This data is important as a baseline for future 
practice modifications regarding contrast media use in the country. 
------------------------------------------------------------------------------------------------------------------------------------------  
 
INTRODUCTION 
 

With the increasing utilization of medical 
imaging studies, particularly computed tomography 
(CT) scans, there is also a significant corresponding 
increase in the use of iodinated contrast media. 
Contrast enhances visibility of various organs in the 
body, which improves diagnostic accuracy. Just like 
other pharmaceuticals, iodinated contrast media 
(ICM) can also have adverse effects. Adverse 
contrast reactions (ACR) can be categorized into 
renal and non-renal, and either acute or delayed. Non-
renal reactions include allergy-like or anaphylactoid 
reactions (1-3). There are various types of ICM 
utilized and through the years, it has been proven that 

administration of nonionic (hypo-osmolar and iso-
osmolar) contrast is associated with lower incidence 
of ACR compared to ionic hyperosmolar contrast (3-
5).  
 

Pretesting is the process of giving an aliquot 
of contrast, following which, the patient is observed 
for possible contrast reaction for a certain period of 
time prior to full dose administration of contrast (6). 
This practice is intended to screen or predict patients 
who will develop ACR.  Although this practice is not 
supported by scientific data and has long been

  

 

 

abandoned by many hospitals in other countries (6), it 
remains a common practice in the Philippines. 
  

The aim of this study is to identify the: a) 
types of iodinated contrast used, b) prevalence of 
contrast pretesting, c) mode or route of contrast 
pretesting utilized, and d) the time delay from 
pretesting to full dose of contrast administration 
radiologic imaging studies amongst Philippine 
College of Radiology (PCR) accredited hospitals in 
the Philippines.  
 

 
METHODOLOGY 
 

This survey was conducted in March 2014 in 
order to identify the current state of practice 
regarding ICM use in PCR accredited radiology 
training hospitals across the the country and was done 
in cooperation with the Residency Training Council 
(RTC) of the PCR. A one-page survey form (Fig. 1) 
containing seven (7) questions was disseminated by 
the RTC to all the 49 radiology training institutions 
accredited by PCR at the time that the survey was 
conducted. The first three questions pertain to the 
respondents; if the respondent is a radiologist or 
resident, the type of radiology practice setting 
(hospital or facility outside the hospital), and 
geographic region (Luzon, Visayas or Mindanao). 
There is a dedicated question regarding the type of 
ICM used by the imaging facility (hyperosmolar, iso-
osmolar, or hypo-osmolar contrast media). The rest 
of the questions pertain to the practice of pretesting 
of contrast media, the mode or route of pretesting, 
and the time delay from the pretesting to the 
administration of the full dose of contrast to the 
patient. Only radiology residents or consultant 
radiologists are considered to accomplish the survey 
forms. In most cases, several residents and 
radiologists answered the same questionnaire in each 
institution, which helped validate the answers but 
only one entry per accredited hospital was used. The 
accomplished questionnaires were returned to the 
office of the RTC via email. All the entries were 
tabulated and analyzed. 
 
RESULTS 
 

There are 49 PCR-accredited radiology 
residency training hospitals in the country at the time 
when the survey was conducted. Of these, 46 (94%) 
hospitals participated in the survey. Respondents are 
either radiologists or residents in each hospital. 
 
 

 
 

 
Figure 1. The Contrast Survey Form 
 
 
 
 
34 (74%) are hospitals based in Luzon, 8 (17%) from 
Visayas, and 4 (9%) from Mindanao. 7 hospitals have 
an affiliate outpatient imaging facility 
 

There are three types of iodinated contrasts 
used for radiologic imaging, particularly for CT scan 
in the Philippines; ionic hyperosmolar contrast, 
nonionic hypo-osmolar (monomer) contrast, and 
nonionic iso-osmolar (dimer) contrast media. Of the 
hospitals surveyed, 23 (50 %) of the hospitals use 
exclusively non-ionic hypo-osmolar contrast, while 
11 (24 %) use exclusively non-ionic iso-osmolar 
contrast. 10 (22 %) hospitals use both hypo-osmolar 
and iso-osmolar contrast, while 2 (4 %) use both 
nonionic hypo-osmolar and ionic hyperosmolar 
contrast media (Table 1). 
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          Table 1: Type of Iodinated Contrast Media Used in PCR-Accredited Hospitals 
Type of Contrast Luzon Visayas Mindanao National 

Total 
National Total 
Percentage 

Ionic 
Hyperosmolar 
only 

0 0 0 0 0 % 

Non-ionic 
Low-osmolar only 

17 4 2 23 50% 

Non-ionic 
Iso-osmolar only 

7 3 1 11 24% 

Hyperosmolar & 
Hypo-osmolar 

2 0 0 2 4% 

Hypo-osmolar & 
Iso-osmolar 

8 1 1 10 22% 

 
 

Pretesting of ICM as a means to predict 
ACR is being practiced in 41 (89%) of the hospitals 
surveyed, while only 5 (11%) do not subject their 
patients to contrast pretesting. Administration of an 
aliquot amount of contrast media via intravenous 
route is practiced in all sites that conducted 
pretesting. With regards to the time interval from the 
pretesting to the administration of full contrast dose, 
17 (41.5%) hospitals have a time delay of less than 
10 minutes, 17 (41.5 %) of the hospitals surveyed 
have a time delay between 10-19 minutes, and 7 (17 
%) hospitals have a time delay of 20 minutes or 
more. 
 
DISCUSSION  
 

There has been a significant rise in 
utilization of medical imaging studies, particularly 
CT scan. Along with this increase, there is also a 
complementary rise in the utilization of ICM. 
Iodinated contrast enhances CT scan images by 
improving visualization and differentiation between 
organs and soft tissue structures. Just like any 
pharmaceutical, ICM can have adverse effects. These 
adverse reactions maybe organ specific, particularly 
involving the kidneys or could also be non-renal. The 
prevalence of contrast-induced nephropathy 
following intravenous injection is between 10% - 
15% in patients with severely reduced renal function 
(<15 ml/min), and around 5% in patients with 
moderately reduced renal function (15–45 ml/min) 
(1). Patients with normal serum creatinine levels can 
also have renal dysfunction following ICM 
administration (7). In addition to organ specific 
adverse events, iodinated contrast are also associated 
with allergy-like or anaphylactoid reactions which 
could range from mild (e.g. nausea, vomiting, itching, 
urticaria), moderate (e.g. marked urticarial, laryngeal 
edema, bronchospasm) or severe (e.g. hypotension, 
cardiac or respiratory arrest). Majority of non-renal  

 
allergy-like reactions are mild (> 90%) (1-5).  
 

Various types of iodinated contrast media 
are available and utilized in the Philippines. Ionic 
hyperosmolar contrast media has been utilized since 
the 1950s but it is associated with high incidence of 
adverse reactions of approximately 13% - 15 % (3-5, 
8). Non-ionic contrast media has been introduced 
since 1970’s and has been proven to have 
significantly less non-fatal adverse reactions 
compared to ionic contrast media (3-5, 8-9). 
Incidence to adverse reactions to nonionic monomers 
(low-osmolality) iodinated contrast media is 0.2 – 3.1 
% (3, 5, 8, 10-11). Although nonionic dimers (iso-
osmolar) iodinated contrast media has long been in 
the market in the USA and Europe, it has only been 
commonly used locally in the last five years. Studies 
have shown that there is lower incidence of acute 
kidney injury for iso-osmolar compared to hypo-
osmolar contrast administered via intra-arterial route 
such as in cardiac and coronary angiography (12-14). 
However, other studies have shown that in patients 
undergoing computed tomography where the primary 
route of contrast administration is intravenous, the 
rates of contrast-induced acute kidney injury were 
similar with iso-oslmolal and low-osmolal contrast 
media (1, 15-18).  
 

According to the current survey, the most 
utilized type of contrast media in the Philippines is 
the nonionic hypo-osmolar contrast media, which is 
used in 76% of the hospital sites surveyed 
(exclusivlely used in 50% and alternately with other 
types in 26%). Iso-osmolar contrast is utilized in 46% 
of the hospitals (24% exclusively and 22% used 
alternately with hypo-osmolar contrast). It is 
interesting to note that despite the overwhelming 
evidence of significantly higher contrast reaction rate 
of ionic hyperosmolar contrast media, 2 of the 
hospital sites surveyed still maintain its use (Table 1). 

 

 

 
Adverse reactions to contrast media are hard 

to predict but they are more likely to develop in 
patients with asthma, history of allergy especially to 
contrast media, cardiac disease, diabetes mellitus, 
dehydration, renal disease, thyroid disease and those 
who are debilitated and medically unstable (1, 3, 5). 
Even patients who underwent premedication with 
corticosteroids to prevent adverse reactions are not 
assured of a reaction free contrast injection (19-20). 
The practice of pretesting as a way to predict contrast 
reactions has not been proven to be helpful and had 
been abandoned in most countries. It may even give a 
false sense of security to the patient, technologist, 
nurse, radiologist, or any physician involved with the 
contrast administration (6, 21). Preliminary 
intradermal skin testing with contrast agent is not 
predictive of adverse reactions and a negative skin 
test is not a guarantee that patient will not have a 
contrast reaction. This suggests that skin testing with 
radiocontrast media does not have clinical utility as a 
screening tool (21-23).  An aliquot amount of 
contrast (usually 1-5 cc. of contrast diluted in saline) 
administered intravenous is the pretesting route 
practiced by 89% of all the PCR accredited hospitals 
in the country.  
 

There is no data in the scientific literature to 
support the effectivity of this practice in predicting 
ACR. In a large prospective study, it was found that 
the sensitivity and predictive value of pretesting with 
nonionic contrast media was 0.0%, rendering this 
practice meaningless for predicting severe adverse 
reactions (6). Despite of this evidence, contrast 
pretesting continues to be a popular practice in the 
Philippines. Many Filipino radiologists believe that 
this practice can be helpful in future legal issues in 
case an ACR occurs. Whether this belief is true or 
not, is yet to be determined. There are some Filipino 
radiologists who believe contrast pretesting is 
useless, but the lack of local data and the thought of 
going against a “local culture of practice” makes 

them hesitant to discontinue this practice of 
pretesting.  
 

The time delay from pretesting to the actual 
full dose administration is also diverse (Table 2).  17 
(41.5%) of the hospitals surveyed wait less than 10 
minutes, 17 (41.5 %) wait between 10-19 minutes, 
and 7 (17 %) wait 20 minutes from the time of 
pretesting up to the full administration of contrast 
media. Whether which of these is most effective and 
appropriate remains unknown because there is 
paucity of data to support this practice. It is prudent 
for each hospital to assess their practice and see if 
pretesting using aliquot of contrast media is 
predictive of adverse contrast events. Standards have 
to be in place regarding the use of pretesting. 

 
Despite the type of contrast used, whether 

pretesting is utilized or not, it is important to be 
cautious each time iodinated contrast is administered 
because adverse reactions are always possible. 
Screening for risk factors is very important prior to 
contrast administration. Proper monitoring of each 
patient before, during and after contrast 
administration is the key for prompt detection of 
adverse events. Preparation for prompt treatment of 
adverse reactions must include prearranged response 
planning with availability of appropriately trained 
personnel, equipment and medications if the need 
arises.  
 

A limitation of this study is that only PCR 
accredited institutions were surveyed. There are many 
other hospitals and outpatient imaging facilities in the 
country but the licensure of each imaging facility 
does not fall under the jurisdiction of the PCR. 
Nevertheless, the radiologists who practice in non 
PCR accredited institutions still follow the culture of 
practice set by the PCR. Thus, this survey remains to 
be representative of the current practice of contrast 
use and pretesting in the country.  

 
 

 
 
Table 2: Time Delay from Pretesting to Full Dose IV Administration of Contrast 

Time Delay from 
Pretest to Full 
Dose 

Luzon Visayas Mindanao Total Percentage 

< 10 minutes 12 3 2 17 37% 
10 – 19 minutes 16 0 1 17 37% 
> 20 minutes 2 5 0 7 15% 
Not specified 4 0 1 5 11% 
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CONCLUSION

Nonionic hypo-osmolar contrast is the most 
commonly utilized iodinated contrast media, used in 
76% of PCR accredited hospitals. Two hospitals (4%) 
still utilize ionic hyperosmolar contrast media. The 
practice of intravenous pretesting using an aliquot 
of contrast to predict contrast media is still widely 
prevalent in the Philippines. There is wide variability 
of practice when it comes to the waiting time from 
pretesting to the full dose of contrast administration. 
These data are important and will serve as the baseline 
for practice modifications regarding contrast media 
use in the country.
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ABSTRACT 
 
BACKGROUND: Osteoporosis, the “silent epidemic,” causes more than 8.9 million fractures annually, 
resulting in an osteoporotic fracture every 3 seconds. Unfortunately, the need for its screening in third 
world countries has been forced into the background. Although the gold standard for bone mineral 
densitometry is the DXA scan, it is beyond the reach of most people in developing countries. Armed with 
the data from a previous study done by Pickhardt proving that bone mineral attenuation data obtained from 
CT scans aid in the detection of osteoporosis, a similar inquiry on the Filipino population who presents 
with greater fracture risk than their Caucasian counterparts, may benefit from the bone attenuation data 
without having to undergo the additional cost and radiation from the DXA scan.  
   
OBJECTIVE: To test the accuracy of chest and abdomen CT scans done for other indications in detecting 
osteoporosis among elderly Filipino men and women. 
 
METHODS: All elderly patients with chest and abdomen CT scans done within 6 months from their DXA 
scans were chosen as subjects. Using axial CT scan images, bone attenuation was measured on L1 vertebra 
by placing a region of interest on the trabecular bone. Sagittal reconstructions were then examined for the 
presence of other signs of osteoporosis, like compression fractures. The final CT report was reviewed on 
whether the presence or absence of osteoporosis was mentioned. The corresponding DXA scan results of 
these patients were also evaluated if their bone density was osteoporotic, osteopenic or normal.   
 
RESULTS: Using a 2x2 Fischer test, a CT scan cut off value of <160 HU yielded a 29.14 times higher 
odds to indicate osteoporosis results compared with <160 HU. Test of associations revealed that 
compression fractures across all DXA findings showed no associations with CT scan results. Most of the 
subjects had an attenuation value of <160 HU which coincides with the population of elderly patients. CT 
scan of <160 HU and compression fracture yielded 78.4% overall accuracy in predicting osteoporosis with 
sensitivity of 94.4%, specificity of 63.2%, positive predictive value of 70.8% and negative predictive 
values of 92.3%. Amid the 71 cases, presence or absence of osteoporosis was not mentioned in 85.9% of 
cases while 14.1% was mentioned. 
 
CONCLUSIONS: Using the bone mineral attenuation obtained from L1 vertebral body when combined 
with the presence of compression fractures, CT scans of the chest and abdomen done for other indications 
on an Asian population like Filipinos, have high accuracy in detecting osteoporosis using the bone 
attenuation cut off of 160 HU. Failure to mention the presence or absence of osteoporosis in the CT final 
report is also observed. 
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ABSTRACT 
 
CONTEXT.  Symptom burden and quality of life (QOL) are of particular importance in head-and-neck cancer 
treatment.  The M.D. Anderson Symptom Inventory – Head-and-Neck (MDASI-HN) is a simple symptom 
assessment tool practicable for patient follow-up but a validated Filipino translation was previously 
unavailable. 
 
OBJECTIVES.  The objectives of this study were to develop a valid Filipino translation of the MDASI-HN, 
to test the sensitivity of the validated MDASI core-F and to report the prevalence and pattern of head-and-
neck symptoms in our cohort. 
 
METHODS.  An MDASI-HN-Filipino (MDASI-HN-F) version was developed and examined for convergent 
validity, internal consistency, test-retest reliability, known-group validity and sensitivity to change.  Eligible 
participants were aged 18-80 years, with histopathologically-proven head-and-neck (except thyroid) cancer, 
able to understand and read English and Filipino, and without cognitive impairment or other conditions 
precluding self-administration of the questionnaire. 
 
RESULTS.  Participants (n=100) were aged 18 to 76 years; the majority were aged <60, male, married, had 
college schooling, or from a Tagalog-speaking region.  The validity of the MDASI HN-F was demonstrated 
in all parameters.  Age or educational attainment did not affect convergent validity or test-retest reliability.  
At baseline, 48% had multiple moderate/severe symptoms and 38% had at least a severe symptom. 
 
CONCLUSIONS. The MDASI-HN-F is valid, reliable and sensitive.  The sensitivity of the MDASI core-F 
is demonstrated, and its validity and reliability reaffirmed.  Moderate and severe head-and-neck symptoms 
are prevalent in early- and advanced-stage head-and-neck cancers, reflecting the utility of symptom 
screening for improvement of symptom management, QOL and compliance to treatment.  

 
Keywords: Quality of life; head-and-neck cancer; validation; Filipino 
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ABSTRACT 
 
OBJECTIVE: To assess the utility of pre-treatment determination of stone size, density and location using 
Non-Contrast Computed Tomography scan (NCCT) to predict the outcome of Extracorporeal Shock Wave 
Lithotripsy (ESWL) treatment in terms of stone clearance or fragmentation at Metropolitan Medical Center. 
 
METHODS: This is a retrospective observational study of patients with single renal or ureteral stone on 
NCCT done over a period of 2 years from January 2012 to December 2013.  Baseline longest dimension, 
mean stone density and location were determined upon review of patients’ digital images and compared 
with findings on follow-up NCCT done after a maximum of 3 ESWL sessions or 3 months after initial 
ESWL session.  
 
RESULTS: Among the included 162 subjects (130 male and 32 female) with mean age of 44 years, overall 
mean stone size was 0.859 + 0.488 cm and overall mean CT stone density was 747.80 + 342.80 
Houndsfield Units (HU). There were 113 patients with renal stones and 49 with ureteral stones.  Overall 
success rate was 80.2% (n=130) while failure rate was 19.8% (n=32).  According to stone size, success 
rates were 80.9% and 73.3% for stones 0.5 to 1.5 cm and 1.6 to 2.0 cm in size with significant difference (p 
= 0.01). Success rates were 83.0%, 80.3% and 77.3% for stones with < 500HU, 500-1000 HU and >1000 
HU respectively with no significant difference (p = 0.79).  According to location, success rates were 92.0% 
and 93.9% for stones within the interpolar calyx and proximal ureter and 62.7% for stones in the lower pole 
with significant difference (p = 0.001).   
 
CONCLUSIONS: NCCT is important not only in the diagnosis of urolithiasis but also in  treatment 
planning by providing needed information such as stone size, density and location which has significant 
influence in the treatment outcome.  In the study, high success rates are noted in patients with stones <1.6 
cm in size, < 1000 HU and location within proximal ureter and interpolar calyx. Larger stones more than 
1.6 cm in size, > 1000 HU stone density and lower pole calyceal location have lower success rates with 
ESWL. 
 
Keywords: Urolithiasis, Stone size, Hounsfield units, CT stonogram, Extracorporeal Shock Wave 
Lithotripsy 

 
 
 
 
 
 
 

 

 

EXPLORING THE ROLE OF DIFFUSION WEIGHTED IMAGING 
MEAN APPARENT DIFFUSION COEFFICIENT (MEAN ADC) 
VALUE IN PATIENTS WITH CHRONIC KIDNEY DISEASE –  

AN INITIAL EXPERIENCE 
 
 

Primary Investigator:  MARC JENSSEN I. CABALLERO, MD, DPBR 
Participating Investigator: DEANNA RAE C. LIBARIOS, MD, FPCP 

Research Advisor: GERARDO M. SILVA, FPCR 
 

National Kidney and Transplant Institute, Quezon City, Philippines 
 
ABSTRACT 
 
OBJECTIVE: To investigate the potential application of an MRI technique known as DWI-ADC 
(Diffusion Weighted Imaging – Apparent Diffusion Coefficient) Mean Value in patients categorized as 
moderate to high risk strata based on the Estimated Glomerular Filtration Rate (eGFR). 

 
METHODS: The study was done entirely in National Kidney and Transplant Institute using a 3.0 Tesla 
MRI for a study period of 6 months. Forty two adult patients from both sexes was grouped based on CKD-
EPI eGFR category into “Low Risk group” (eGFR 60 mL/min/1.73m2 and above) and “Moderate to High 
Risk group” (eGFR 59 mL/min/1.73m2 and below). MRI Mean ADC value was obtained observing a 
uniform circular ROI in pre-defined renal parenchymal areas. Interpretation and correlation was statistically 
evaluated. 
 
RESULTS: Subjects with eGFR above 60 mL/min/1.75m2 showed a decreasing trend in Mean ADC value 
as the eGFR value increased. On patients with eGFR below 60 mL/min/1.75m2, revealed an upslope plot as 
the eGFR increased the Mean ADC also increased. 
 
CONCLUSION: Association of eGFR and Mean ADC was found in patients with eGFR below 60 
mL/min/1.73m2 representing the Moderate to High Risk group of patients.  The study provides a glimpse of 
the potential application of Mean ADC in assessment of patients with severe or prolonged renal functional 
abnormality.   
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ABSTRACT 
 
BACKGROUND: The past few years have seen an increasing sensitivity to the effects of radiation from 
imaging modalities such as CT concomitant with increase in its usage. Several techniques for reduction of 
radiation dose have been utilized mainly by manipulating tube current and peak kilovoltage. Patient safety 
without compromising image diagnostic quality is the primary aim of these studies.  
 
OBJECTIVE: This study aimed to prospectively analyze the effect of lowering the peak kilovoltage (kVp) 
setting on radiation dose and image quality as applied in patients of varied body mass indices (BMI) 
undergoing Multi-Detector CT (MDCT) of the whole abdomen.  
 
METHODS: The study included seventy-three (73) consecutive adult patients who underwent CT of 
abdomen with intravenous (IV) contrast. BMI for each patient were computed and classified. Dose 
modulation was done manually by lowering kVp to 100. Tube current-time product (mAs) was set by an 
existing automated exposure control (AEC) system. Dose values based on the dose length product (DLP) 
were collected and converted to effective dose (E). Qualitative evaluation of images were done by two 
radiologist based on image noise and its effect on diagnostic accuracy. Paired Samples t-test at 5% level of 
significance was used to determine significance of dose reduction. Chi-Square Test of Independence was 
utilized to determine difference in the mean quality score between BMI groups.  
 
RESULTS: Paired sample t-test showed significant decrease in radiation dose using reduced kVP protocol. 
Radiation dose increased significantly as BMI increased, partly due to the use of the AEC system which 
adjusts the mAs to patient size. Mean poorest quality scores were given to patient under obese category, 
and best mean score was obtained for patients with normal BMI. Chi-Square Test of Independence 
however showed the difference in the mean quality score between BMI groups is not significant, so that in 
this study the BMI of the patient is not contributory to the subsequent quality score.  
 
CONCLUSION and RECOMMENDATION: The combined lowered kVp setting and online mAs 
modulation is a dose-saving technique for all BMI groups. With an AEC system, kVp can be set to 100 and 
noise can still be controlled by automatic adjustment of mAS. The image diagnostic quality for all BMI 
groups was not compromised even with lowered kVp. However, a more statistically sound method of 
evaluating quality is recommended, e.g. compare quality between a control group and a reduced dose group 
which can be done in the future.  
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ABSTRACT 
 
BACKGROUND: Nasal septal deviation (NSD) is a common anatomic variation finding in CT scans. It has 
been proposed that septal deviation may be a contributing factor in the development of sinus disease. 
However, there are different conflicting reports on its association with sinus disease. Orlandi reported 
association of septal deviation with increasing prevalence of sinusitis. Harar et al showed that there is no 
significance in the association of the configuration of the nasal septum and sinus disease. Thus, this study 
aims to determine if there is an association between NSD and sinus disease. Specifically, the study would 
like to determine the association of the direction and degree of septal deviation and the location of the sinus 
disease. 
 
OBJECTIVE:  This study aims to determine if nasal septal deviation is associated with sinus disease of 
patients at DLSUMC from January 2012 to December 2013. 
 
METHODOLOGY:  Paranasal sinus CT scans of 152 patients done at DLSUMC from the period of 
January 2012 to December 2013 were retrospectively reviewed. Coronal thin sections were reviewed for 
presence of NSD, its direction and degree of deviation from the midline. All paranasal sinuses were 
examined for presence or absence of sinus disease, defined as any radiographic evidence of mucosal 
thickening, density or opacification, Patients who had previous surgery or history of recent facial trauma, as 
well as those with known or inborn facial deformities that may affect the assessment of the bony nasal 
septum and the paranasal sinuses were not included in this study. Statistic analysis was done to determine 
the association between NSD and sinus disease. 
  
RESULTS:  Of the 152 patients, there were 82 (54%) male patients and 70 (46%) female patients. There 
were 116 (76.3%) patients with nasal septal deviation. There were 67 (44.1%) males with septal deviation 
and 49 (32.2%) female patients. Among the patients with NSD, 112 of 116 (96.5%) have sinus disease, 
while only 4 are negative for presence of sinus disease. There was no statistical significance between 
patients with and without NSD and sinus disease (p value=0.843796). There was equal number of patients 
with deviation directed to the right and left. Among the patients with sinus disease, 57 of 112 (50.9%) have 
leftward deviation of the nasal septum, while 55 of 112 (49.1%) are directed to the right. There was no 
statistical significance between the direction of the septal deviation and sinus disease (p value=0.30882). 
There were 69 (59.5%) with mild deviation (≤8.9 degrees), 42 (36.9%) moderate (9-15.9 degrees) and 5 
(4.3%) with severe nasal septal deviation (≥16 degrees). All the patients with severe NSD have sinus 
disease. 106 of the 116 (91.4%) patients with NSD have maxillary sinus disease. There was no statistical 
significance between nasal septal deviation and location of the sinus disease (frontal: P value=0.5403, 
ethmoid: P value=0.4543, sphenoid: P value=0.9058 and maxillary sinus: P value=0.2384). 
  
CONCLUSION:  Sinus disease (e.g. sinusitis) can be caused by different factors that can affect the nasal 
cavity and paranasal sinuses. Nasal septal deviation has been proposed to be a factor of development of 
sinus disease. This study found no definite association between NSD and sinus disease. Patients with septal 
deviation do not have significantly different chance of having sinusitis compared to patients without nasal 
septal deviation. There is also no statistical significance between the degree and direction of the NSD and 
sinus disease. Although the study showed that all of the patients with severe deviation (≥16 degrees) have 
sinus disease, the location of sinus disease has no association with presence or absence of septal deviation. 
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ABSTRACT 
 
BACKGROUND:  Ultrasonographic evaluation of malignancy of a breast lesion is one of the common and 
diagnostic dilemmas in radiology.  Worldwide, breast cancer is the most frequently diagnosed life-
threatening cancer in women and the leading cause of cancer death in women.  Breast ultrasound is a useful 
adjunct to mammography and is an irreplaceable diagnostic procedure of choice in the assessment of young 
patients.  Breast ultrasound is also a very useful tool for assessing breast lesions in the absence or lack of 
access to mammography, which is a common situation in the Philippines. 
 
OBJECTIVE: To identify and revalidate the reliability of the currently used ultrasonographic malignant 
features of breast lesions among premenopausal, perimenopausal and postmenopausal patients. 
 
METHODS: Thus, a retrospective cohort study was done to identify and revalidate the reliability of the 
currently used BIRADS ultrasonographic malignant features of histopathologically proven breast lesions 
among premenopausal, perimenopausal and postmenopausal patients.The study included all 
histopathologically proven biopsied patients with breast lesion of St. Paul’s Hospital Iloilo from 2006-2013 
who had their pre-biopsy ultrasonographic evaluation done using a high frequency (7.5 MHz) transducer of 
GE Logic P5 and Siemens Sonoline Antares ultrasound machines.  The subjects were classified as to their 
menstrual status: premenopausal, perimenopausal and postmenopausal.  Breast ultrasound was done to 
identify suspiciously malignant and benign sonographic findings basing on the American College of 
Radiology’s Breast Imaging Reporting and Data System (BIRADS), on its shape, margin, boundary, 
echopattern and posterior acoustic features. 
 
RESULTS: Majority (64.2%) of women had malignant breast lesion.  All patients with benign breast 
lesion, regardless of menstrual status did not show any suspicious malignant sonographic breast findings 
based on shape and posterior acoustic features.  The lesion’s malignant features, such as shape, border, 
enhancement and posterior acoustic features had no association or predilection to manifest to a certain 
menstrual status, except for margin specifically in perimenopausal women (p = .038).  Of the five 
parameters, the shape and posterior acoustic features had the highest positive predictive value (100%) and 
margin had the highest negative predictive value (45.65%). 
 
CONCLUSION: This study showed that BIRADS descriptors are still acceptable positive and negative 
predictors for malignancy. However, judicious use and interpretation of results should still be coupled with 
histopathology results for confirmation so as to avoid presumptive error in the diagnosis. 
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ABSTRACT 
 
BACKGROUND:  Ultrasound is an imaging modality to evaluate the thyroid gland volume. Mathematical 
formulas are used and are more precise in estimating its volume, ellipsoid formula being the most common. 
An alternative method, one dimensional fit formula found out that the mediolateral dimension had a 
significant correlation to the lobe volume and could make the measurements easier. 
 
OBJECTIVE: To determine whether the measurements of thyroid volume by ultrasound using the ellipsoid 
formula and the one dimensional fit formula are in agreement and thus are interchangeable. 
 
METHODS:  This study includes patients who underwent thyroid ultrasound between 2009 and 2013. 
Only adult patients with normal thyroid results were included. Measurements of the thyroid lobes were 
done by measuring the length (craniocaudal), width (mediolateral), and the height (antero-posterior) 
expressed in cm. From these measurements, volumes of the thyroid lobes were calculated using the 
ellipsoid formula, (length x width x height) x correction factor of 0.529, and the one dimensional fit 
formula, (mediolateral measurement in mm x 13) – 15. Altman and Bland statistical analysis was utilized to 
determine whether the thyroid volumes measured are in agreement. 
 
RESULTS:  There was an average difference of -1.21 between the ellipsoid formula and the one 
dimensional fit formula using the Altman and Bland plot. This means that on average, one dimensional fit 
formula yields higher values than the ellipsoid formula. The minimum observed difference between the two 
measurements is -9.96 while the maximum difference is 4.48. The 95% confidence interval (limits of 
agreement) is -6.67 and 4.25. The precision of the limits of agreement is 0.53.  Furthermore, there is a 
linear relationship existing between the difference and the mean, hence, the bias is not constant. 
Logarithmic transformation was needed but it does not necessarily imply the values will agree. The limits 
of agreement is still wide. The two formulas yield significantly different values. 
 
CONCLUSION:  There was no agreement between the Ellipsoid formula and the one dimensional fit 
formula in estimating thyroid volumes. Although one dimensional fit formula is less prone to interobserver 
variability and easier to do, it tends to give higher values which could mislead the diagnosis of thyroid 
disease. Therefore, Ellipsoid formula is still the most common and accurate method in estimating thyroid 
volume. 
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ABSTRACT 
 
BACKGROUND: Magnetic resonance imaging (MRI) is a reference modality to assess suspected internal knee 
derangement but its local availability and cost are often an issue.  There is a reported variability of 35-70% in 
accurately diagnosing anterior cruciate ligament (ACL) tear without MRI and relying on history and physical 
examination alone.  Indirect signs on knee radiograph, combined with patient history and clinical examination, 
may increase accuracy and guide the clinician as to the need for further evaluation, management and referral. 
 
OBJECTIVES:  To determine the frequency of the indirect plain film signs in ACL injury; to identify and 
determine the frequency of other related injuries found on MRI; to compute for the sensitivity, specificity, 
positive and negative likelihood ratios of the indirect plain film signs; and to determine if there is correlation 
between femoral notch depth and anterior drawer distance on x-ray and the severity of the ACL injury. 
 
METHODS:  Adults patients with suspected ACL injury (n=197) who had both x-ray and MRI done on the same 
knee within 6 weeks at St. Luke’s Medical Center-QC from the period of January 2012-May 2014 were included. 
Excluded were pediatric patients, patients with marked knee deformity or prior knee surgery, and patients with 
either an x-ray or MRI, with both x-ray and MRI but not of the same knee, or with both x-ray and MRI but done 
outside an interval period of 6 weeks. Two independent radiologists studied the AP and lateral knee x-rays for 
indirect signs of ACL tear (fractures, deep lateral femoral notch and anterior drawer sign). The presence and 
severity of ACL injury was then noted based on the corresponding MRI images and official report. The MRI 
images were obtained in either 1.5T or 3T unit using our Institute’s standard knee protocol.  Statistical analyses 
utilized were Pearson Chi square test, Pearson r correlation, sensitivity, specificity, positive and negative 
likelihood ratios using SPSS. 
 
RESULTS:  Patients with ACL injury by MRI (92 out of 197) were found to have indirect film signs as follows: 
lateral femoral notch depth of >1.5mm (10.9%) and anterior translation of the tibia >5mm (40%), and none had 
fractures.  The most common MRI findings associated with ACL injury are medial meniscal tear (38%), bilateral 
collateral ligament injury (15%) and medial collateral ligament sprain and fracture (both 13%).   Pearson Chi 
Square test (CI=95%; p<0.001) determined that a threshold/cutoff value of >1.5mm for femoral notch depth had 
a sensitivity of 18.18% and specificity of 100% for predicting acute complete ACL tear (NLR=0.82). For anterior 
drawer distance the threshold/cutoff value of >5mm was 38.18% sensitive and 88.73% specific (PLR=3.39; 
NLR=0.7). Pearson r showed a moderate correlation between depth of femoral notch and severity of ACL injury 
(r=0.38,p<0.001) and anterior drawer distance and severity of ACL injury (r=0.27,p<0.001). There is a direct 
correlation between the measured depth of the femoral notch and the anterior drawer distance, and the severity of 
ACL injury.   
 
CONCLUSION: Indirect plain film signs of ACL injury are uncommon. By MRI, the most common injuries to 
accompany ACL injury are medial meniscal tear and bilateral collateral ligament injury, but are poorly assessed 
by x-ray. Both femoral notch depth and anterior drawer distance measured in plain films show good specificity in 
determining the presence of acute complete ACL tear and are moderately correlated with the severity of ACL 
injury. A femoral notch depth of >1.5mm or anterior drawer distance of >5mm in a patient suspected of ACL 
injury warrants further evaluation.  Both indirect signs, however, have poor sensitivity that may limit their use in 
the actual clinical setting.  MRI remains the primary imaging modality to request if anterior cruciate ligament 
pathology is being sought. 
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ABSTRACT 
 
BACKGROUND: The DXA T-scores is the the widely accepted method for bone mineral density testing 
for the detection of osteoporosis in postmenopausal women. There are several studies showing the 
possibility of estimating the the bone mineral density using diagnostic CT image by correlating the T-
scores derived from DXA and the HU values  obtained from diagnostic CT. 
 
OBJECTIVE: The aim of this study is to determine if the CT-derived bone mineral density using 
Hounsfield unit obtained from diagnostic body CT scan done for other indication and correlate  it with the 
patient’s age and t-score of the lumbar verterbal bodies. 
 
MATERIALS AND METHOD: One hundred four (104) subjects who underwent body CT scan (CT scan 
of the whole abdomen, stonogram, urogram, abdominal aorta angiograms, lumbar spine and lower 
abdomen) and DXA within the period of 12 months were included in the study. Their mean age is 62.22 
years.  The subjects were grouped by decade of life, resulting to five age groups. L1 to L4 vertebral bodies 
were analyzed. Measurement of Hounsfield unit of the trabecular portion each vertebrae was determined in 
digital axial CT images. The Housfield values were compared between age groups. Correlation between the 
HU values and T-score of the spine was done. 
 
RESULTS: The correlation between Hounsfield unit values and age shows the mean HU values decreased 
consistently by decade in all compared vertebral levels ranging from 137 HU in the 4th decade to 89 HU  in 
the 8Th  and above decade of life. The differences were significant using one-way ANOVA, (P< 0.05). The 
Correlation of Dual x-ray absorptiometry and Hounsfield unit value demonstrates that the average L1 to L4 
HU values ranged from 74.9 HU to 137.17 HU  with a Mean of 102.4 and standard deviation of (+/- 31.98). 
Lumbar spine T-score ranged from – 3.9 to + 1.2 with a mean of – 1.085 and standard deviation of +/- 
1.3075. Correlation of HU value with T-score was evaluated using Pearson correlation coefficient. 
Correlation Coefficients (r2) between the HU values and T-score were for the L1 to L4 were 0.720, 0.692, 
0.681 and 0.688, respectively. All obtained correlation were significant  ( p<0.0001). The individual HU of 
each vertebrae correlates well with the T-scores obtained from the DEXA studies. 
 
CONCLUSION: The Hounsfield unit of the trabecular bone decreases as the subject’s age increases. There 
is a positive correlation between the Hounsfield unit and T-score of the spine. CT scan derived bone 
mineral density using Hounsfield unit might be a useful in detecting bone mineral patient at risk for 
osteoporosis and other bone mineral density diseases. 
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ABSTRACT 
 
PRIMARY OBJECTIVE: To appraise the effectiveness of clobetasol propionate for the prevention and 
treatment of radiation induced dermatitis. 
 
SECONDARY OBJECTIVE: To lessen patient discomfort from radiation skin toxicity and to assure better 
quality of life. 
 
PATIENTS AND METHODS: Seventeen breast cancer patients of Cardinal Santos Medical Center, 
Section of Radiotherapy 2010 were planned for post-operative loco-regional radiotherapy using 50 Gy in 
1.8-2.0 Gy over 5-6 weeks plus scarboost or 2.67 Gy fraction for 15 sessions plus boost.  They were 
randomly assigned to (1) the steroid group patients who were given clobetasol propionate at bedtime to be 
applied on the radiation treatment areas starting on the third week of radiotherapy and  (2) the control group 
patients who were given moisturizers in the form of vandol cream, aloe vera or calmoseptin/decitine cream 
on treatment areas starting on the third week of radiotherapy.  Weekly check-ups were done and radiation 
dermatitis were assessed using Acute Radiation Morbidity Scoring Criteria based on Radiation Therapy 
Oncology Group (RTOG). 
 
RESULT: In the steroid group only 3/10 (30%) patients developed Grade 2 radiation dermatitis by week 5 
compared to 7/7 (100%) patients on the control group.  For patients who were given steroids, 4/10 (40%) 
patients claimed they did not experience any pruritus for the duration of radiation treatment.  The remaining 
6 patients (60%) felt resolution of pruritus after increased application of clobetasol propionate to twice 
daily by the fourth week of radiation treatment.  Whereas, all patients (100%) on the control group 
experienced itchiness for the duration of their treatment. 
 
CONCLUSION: Clobetasol propionate is effective for the prevention and treatment of acute radiation 
dermatitis. 
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ABSTRACT 
 
OBJECTIVES: The purpose of the study was to determine correlation of cardiothoracic ratio (CTR) 
obtained from a non-cardiac chest CT scan plain and contrast studies to the standard chest PA x-ray.  
Furthermore, the study wanted to know what method of CT cardiothoracic ratio(CT-CTR) determination 
would better correlate with the CTR in the standard chest PA in suggesting possible diagnosis of 
cardiomegaly.   

 
MATERIALS AND METHODS:  A review of the radiologic digital images of 52 patients who underwent 
non-cardiac thoracic CT scan and chest PA x-ray within one week of one another in a tertiary hospital from 
June 2012 to May 2014. On standard Chest PA radiograph, the cardiothoracic ratio will be measured using 
the standard method. On chest CT scan plain and contrast studies, CTR will be obtained by getting the 
maximal cardiac width and dividing it to the maximal thoracic width of a patient. A second thoracic width 
will be measured at the same scan level as the maximal cardiac width. Another method will be utilized by 
measuring the transverse cardiac diameter and dividing it by the maximum horizontal thoracic dimension.  
 
RESULTS: All CTR determination methods in both plain and contrast chest CT examinations show 
significant correlation with standard chest PA radiograph (p=0.000). However, CTR obtained from widest 
thoracic diameter in plain chest CT study showed significant statistical correlation with chest PA 
radiograph. 
 
CONCLUSION: It can be recommended that CTR obtained from a plain CT scan measured in the widest 
thoracic diameter be utilized to suggest diagnosis of cardiomegaly in a routine non-cardiac chest CT scan.     
 

 
 
 
 

 




