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ABSTRACT 

Purpose: The primary objective of this study was to evaluate the reproducibility of the proposed new MRI grading 

system (devised in Seoul National University Bundang Hospital) for cervical neural foraminal stenosis based on 

axial T2-weighted images by determining the interobserver and intraobserver agreement in a local tertiary hospital 

setting. 

 
METHODOLOGY 

A retrospective study of patients above 40 years in age 

that underwent plain cervical spine MRI from January 

2014 to December 2016 at the University of Santo 

Tomas Hospital was done. Six readers composed of 2 

radiology consultants, 2 radiology fellows-in-training, 

and 2 senior residents-in-training that were blinded to 

clinical data were asked to independently review the 

bilateral neural foramen at the levels of C4/C5, C5/C6 

and C6/C7 using the proposed classification system 

for grading of cervical neural foraminal stenosis. The 

interobserver and intraobserver agreement were 

measured using percentage agreement, kappa statistics 

and intraclass correlation coefficient.  

 
RESULTS AND DISCUSSION 

A total of 306 plain cervical spine MRI studies were 

included in the study. Male gender was 2.1 times more 

likely of having neural foraminal stenosis (NFS), 

while age was not found to be a significant factor. The 

interclass coefficient among the readers ranged from 

0.55 to 0.66 indicating fair to good reproducibility 

with a percentage agreement of 45.1% to 60.5% and 

kappa value of 0.37 to 0.49 that indicates fair to 

moderate agreement. There was increased agreement 

between non-severe versus severe cervical neural 

foraminal stenosis when compared to the presence of 

stenosis. There was also fair to good reproducibility in 

terms of intraobserver reliability with a percentage 

agreement of 76.3 to 94% and kappa value of 0.44 to 

0.65 with an ICC of 0.62 to 0.71. The level frequently 

identified with stenosis was C5/C6. 

 

CONCLUSION 

The proposed new MR grading system for cervical 

neural foraminal stenosis based on axial T2 weighted 

images was reproducible as a reporting method for 

neural foraminal stenosis with fair to good agreement. 

Male gender had a higher likelihood of neural 

foraminal stenosis while age does not play a 

significant factor. The level frequently identified with 

stenosis was C5/C6. 

 
INTRODUCTION AND SIGNIFICANCE OF 

THE STUDY 

 

Cervical neural foraminal stenosis (NFS) is one of the 

most frequent causes of neck pain and/or unilateral or 

bilateral upper extremity pain, especially in the older 

age group (1, 2). A common causative factor is 

degenerative changes of facet joints or of the 

uncovertebral joints in the cervical spine. 

 

MR imaging is the widely used modality in the 

evaluation of spinal diseases such as foraminal 

stenosis, spinal tumor or spinal infections due to its 

high bone and soft tissue contrast (6). Currently, there 

is no widely used diagnostic criteria or grading system 

for cervical NFS. A standardized grading system for 

assessing cervical neural foraminal stenosis is needed 

to properly compare data from different studies and 

clinical research. It will also be helpful for developing 

a radiology reporting system during daily routine 

practice that is consistent (4). By using a reliable 

grading system on cervical NFS, this study may aid in 

standardizing the cervical spine reports we provide our 

patients. Consequently, the communication between 

the radiologists and clinicians will be improved (4). 

The medical or surgical management prescribed by the 

clinicians would also be more apt for these patients.  

 
LITERATURE REVIEW 

A number of factors has been identified to cause neural 

foraminal stenosis of the cervical spine such as facet 

hypertrophy, inward buckling of the ligamentum 

flavum (which forms the posterior aspect of the 

foramen), foraminal disk protrusion or extrusion, 

laterally herniated disks or even post-operative 

fibrosis. (7,8). The progressive narrowing of the 
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intervertebral foramina by these anatomical changes 

may result into nerve root impingement, inflammation 

or both leading to radiculopathy (4). A study by 

Yousem (7) supported the notion that most cases of 

cervical radiculopathy, were caused by neural 

foraminal narrowing secondary to degenerative 

osteophytes or laterally herniated disks.  

 
MR evaluation of cervical foraminal stenosis is 

sometimes challenging because of the susceptibility 

from the adjacent anatomical parts of the cervical 

spine and the small size of the neural foramen (4). 

Although MRI is the most common imaging modality 

to evaluate the cervical spine, there is still no 

universally accepted grading system for cervical 

neural foraminal stenosis (1, 4, 10, 12).  

 

The assessment of cervical NFS based on imaging 

studies has been attempted in various studies. 

However, most of these studies have focused on 

appropriate imaging techniques in evaluating cervical 

NFS rather than assessing the severity of stenosis itself 

(4). According to Kaplan, sagittal and axial images are 

often used to observe for neural foraminal stenosis. 

Normal neural foramen should have a vertical oval 

shape on sagittal images. If disk material extends in to 

the foramen the oval shaped foramina narrows 

inferiorly demonstrating a key hole shape. Axial 

images may be more accurate because it shows the 

extent of each neural foramen.  No clear definition on 

the classification in the severity of neural foraminal 

stenosis (3).  

 

The grading system devised by Kim et al from Seoul 

National University Bundang Hospital that was 

investigated in this study used the width of the 

extraforaminal nerve root as the reference standard for 

the normal neural foraminal width based on T2 

weighted images. Cervical neural foraminal stenosis is 

commonly induced by uncovertebral osteophytes that 

are medial to the extraforaminal nerve root and 

vertebral artery. The width of the extraforaminal nerve 

root at the level of the anterior margin of the superior 

articular process and the width between the vertebral 

artery and the superior articular process were usually 

not narrowed in most cases of NFS. With these 

deformation, Kim et al used the width of the 

extraforaminal nerve root as reference standard for the 

normal neural foraminal width. T2 weighted images 

were also used since it provides high tissue contrast 

that is essential in differentiating bone from soft tissue 

(11).  

STUDY GOALS AND OBJECTIVES  

General Objective  

The primary objective of this study was to evaluate the 

reproducibility of the proposed new MRI grading 

system for cervical neural foraminal stenosis based on 

axial T2- weighted images in a local tertiary hospital 

setting.  

 

Specific Objectives 

To determine the interobserver and intraobserver 

agreement for the MRI grading system based on axial 

T2-weighted images for cervical neural foraminal 

stenosis. 

To identify the prevalence of neural foraminal stenosis 

grade for the cervical levels at C4/C5, C5/C6 and 

C6/C7.  

To identify the demographic profile of patients with 

cervical neural foraminal stenosis. 

 
METHODOLOGY 

Case Selection 

A retrospective review of the archived patients’ 

request form (See Appendix A) and corresponding 

digital imaging and communications in medicine 

(DICOM) files for patients that had underwent plain 

cervical spine MRI at the USTH Section of Magnetic 

Resonance Imaging from January 2014 to December 

2016 was done. The pertinent clinical histories and 

selected axial T2-weighted MR images of the cervical 

spine at the levels of C4/C5, C5/C6 and C6/C7 were 

gathered. The patients’ age, gender and laterality of 

the symptoms were recorded in Data Collection Form 

1 by the principal investigator (See Appendix B). 

 

Inclusion Criteria:  

Above 40 years old  

Had plain cervical spine MRI at USTH 

Complete clinical history in the patient request form 

Exclusion Criteria: 

Personal history of trauma  

Had previously underwent spinal surgery 

With other spinal congenital variance or abnormality 

(i.e. anomaly in vertebral number or fusion) identified 

during review of magnetic resonance images or has 

cervical scoliotic deformity 

With suspected or histologically proven spinal tumor  

Have symptoms localized at the thoracic or lumbar 

cord level 

Has other known intracranial lesion, peripheral 

neuropathy or ongoing infection 

Had underwent contrast enhanced MRI of the cervical 

spine  

Incomplete patients’ request form  

Unavailable soft copy or corrupted MRI scan DICOM 

images of qualified subjects 

Image Acquisition 

All images were acquired using a 1.5 T magnet (Intera 

Omni; Philips Medical Systems, Netherlands) using a 

spine coil with the patient in the neutral supine 

position. MR scans routinely covered from C2-C3 
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level down to the level of C7-T1 in 24 slice series at 

5mm gap with the following parameters: Images were 

acquired parallel to the disc space with a repetition 

time of 3000 to 3500, echo time of 100-130, field of 

view of 150-160 mm, section thickness of 5mm and 3 

cervical section in each disc. Images were viewed 

using ClearCanvas Workstation version 11.0 (DICOM 

compatible) viewer and converted to Joint 

Photographic Expert Group (JPEG) and labelled 

according to laterality and cervical level.    

Image Interpretation 

Six radiologists were asked to evaluate the proposed 

MRI grading system on cervical neural foraminal 

stenosis by Kim et al based on axial T2-weighted 

images. The composition of the radiologists was as 

follows:  

 

Two radiology consultants who have completed 

formal fellowship training in CT-MRI and has passed 

the certifying board exam of the CT and MRI Society 

of the Philippines with at least 5 years of clinical 

practice.  

Two radiology fellows-in-training who have passed 

the board exam of the Philippine College of Radiology 

and who are currently undergoing formal fellowship 

training in CT-MRI. 

Two radiology senior residents-in-training who have 

passed the Philippine Board of Radiology Part 1 

examination and have completed at least three formal 

years of residency training.  

 

The axial T2-weighted MR images of the cervical 

spine were given in the form of presentation slides as 

a set of 6 images for each case, two axial plane images 

of each of three sequential disk levels (C4/C5, C5/C6 

and C6/C7). These MR images were interpreted 

randomly and independently by the radiologists. They 

were also blinded to the patients’ age, gender and 

clinical history. A description and diagrammatic 

representation of the grading system was provided as 

basis for interpretation (See Appendix C). Their 

interpretations were recorded in Data Collection Form 

2 (See Appendix B). The upper cervical levels were 

excluded from because of the low prevalence of neural 

foraminal stenosis at these levels. Informed and 

written consent from readers were obtained (See 

Appendix D). The same images in a different order was 

requested to be interpreted again by the 6 evaluators 

after 1 month.  

 

MRI Grading System for Cervical Neural Foraminal 

Stenosis  

The new MR grading system devised by Kim et al of 

Seoul National University Bandung Hospital based on 

axial T2-weighted MR images of the cervical spine for 

cervical neural foraminal stenosis is as follows:  

Grade 0 – Absence of neural foraminal stenosis with 

the narrowest width of the neural foramen greater than 

the width of the extraforaminal nerve root  

Grade 1 - The narrowest width of the neural foramen 

equal or less than, but not greater than 50% of the 

width of the extraforaminal nerve root 

Grade 2 – The neural foraminal width is same or less 

than 50% of the extraforaminal nerve root width.  

Statistical Analysis 

The study evaluated the intraobserver and 

interobserver reliability of the proposed new MRI 

grading system among the three individual grades, 

distinction between noon-severe and severe stenosis 

(Grade 0 and 1 versus Grade 2), as well as the presence 

of neural foraminal stenosis (Grade 0 versus Grades 1 

and 2) using percentage agreement, kappa statistics, 

and intraclass correlation coefficient (ICC) with two-

way random effects. The irr ver 0.84 package of R 

3.3.2 was used for the statistical analyses (15). 

The percentage agreement and Kappa statistics were 

used to assess the 6 readers and the results were 

averaged. Overall percentage agreements were 

likewise calculated. Agreement was rated as follows: 

Kappa values were poor (ϰ < 0.1), slight (0.1 < ϰ ≤ 

0.2), fair (0.2 < ϰ ≤ 0.4), moderate (0.4 < ϰ ≤ 0.6), 

substantial (0.6 < ϰ ≤ 0.8) and nearly perfect (0.8 < ϰ 

≤ 1.0).  

A scale was also adapted based on the study of Kim et 

al with the following criteria: ICC values of less than 

0.4 indicate poor reproducibility, values of 0.40 to 

0.75 indicate fair to good reproducibility, and values 

greater than 0.75 indicate excellent reproducibility.  

Descriptive statistics were likewise generated for 

variables (i.e. age and gender). All results with a p 

value of less than 0.05 were considered significant.  

The computed sample size for this study was 304 

subjects to be interpreted by six radiologists. This 

sample size was based on the result of Kim et al that 

the interobserver index indicated fair to moderate 

[Kappa reliability index = 0.52 (0.50 to 0.58)], with 

observed percentage of Grade 0, Grade 1, and Grade 2 

cervical neural foraminal stenosis of 47.4%, 27.4% 

and 25.2%, respectively. This sample size calculation 

was performed using KappaSize version 1.1 package 

of R version 3.3.2. 
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RESULTS WITH DATA ANALYSIS 

Demographic Profile 

 

There were a total of 385 plain cervical spine MRI done from January 2014 to December 2016, 79 of these were 

excluded in the study. Thirty-eight (38) had a known case of malignancy or tumor, 27 were cases of trauma, 4 were 

demyelinating disease, 4 were cases with scoliosis, 4 were cases of tuberculous spinal infections, and 2 cases were 

congenital deformities. A total of 306 cases were included in the study with 189 female patients and 117 male patients. 

The average age in the study population was 54 years old.  

One hundred fifty seven (51.3%) patients complained of symptoms of neural foraminal stenosis. Gender was found to 

be a significant factor as seen in Table 1 with p value of 0.003. Male patients were 2.1 times (95% CI: 1.3 to 3.4) more 

likely of having neural foraminal stenosis. Age was not found to be a significant factor. Of the 157 patients who 

complain of symptoms of neural foraminal stenosis, 14.6% had bilateral NFS and 44.6% had unilateral symptoms 

(Refer to Table 2). 

 
Table 1. Demographic profile of patients with and without neural foraminal stenosis (NFS). 

 With NFS Without NFS TOTAL  p value 

Number of Patients 157 149 306  

Age 52.0 ± 13.7 48.9 ± 15.1 54.5 (40 – 91) 0.307 

Gender (Male) 73 (46.5%) 44 (29.5%) 117 (38.2%) 0.003 

*Values displayed are mean (range), mean ± SD, or counts (%) and p value.  

 
Table 2. Frequency of symptom laterality in patients with symptoms of NFS. 

Laterality Counts 

Bilateral 23 (14.6%) 
Unilateral: Right  34 (21.7%) 

                 Left 36 (22.9%) 

Not specified 64 (40.8%) 

                                                           * Values displayed are counts (%) 

 

The distribution of the overall cervical neural foraminal stenosis was shown on Table 3. Grade 0 (no stenosis) was the 

most frequently identified grade while C5-C6 level had the highest number of observed stenosis. 

 
Table 3. Distribution of Cervical Neural Foraminal Stenoses 

 Grade 0 Grade 1 Grade 2 Total 

C4/5     

    Right 265 (86.6%) 28 (9.2%) 13 (4.2%) 306 

    Left 266 (86.9%) 27 (8.8%) 13 (4.2%) 306 
C5/6     

    Right 225 (73.5%) 47 (15.4%) 34 (11.1%) 306 

    Left 217 (70.9%) 45 (14.7%) 44 (14.4%) 306 
C6/7     

    Right 246 (80.4%) 29 (9.5%) 31 (10.1%) 306 

    Left 232 (75.8%) 30 (9.8%) 44 (14.4%) 306 

Total 1451 (79%) 206 (11.2%) 179 (9.7%) 1836 
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Interobserver and Intraobserver Agreements 

The interobserver agreement of all readers with regards to percentage of agreement, kappa statistics and ICC were 

shown in Table 4 below. The ICC ranged from 0.55 to 0.66 for the three individual grades at all six cervical neural 

foramina, indicating fair to good reproducibility. The percentage agreement ranged from 45.1% to 60.5%, and the 

kappa values (ϰ = 0.37 to 0.49) similarly indicated fair to moderate agreement.  

 
A slightly higher agreement between the readers was seen for the presence of cervical NFS (Grade 0 vs. Grades 1 and 

2), ranging from 52.9% to 64.1% with kappa values of ϰ = 0.46 to 0.60. Furthermore, agreement was slightly higher 

also for the classification of cases as either non-severe (Grades 0 and 1) or severe (Grade 2) stenosis; the percentage 

agreement ranged from 71.6% to 85.6%, but the kappa values were almost similar to the presence of cervical NFS, 

ranging from 0.45 to 0.55. 

The average agreement between the consultants, fellows and residents and the agreement between the three groups 

were also calculated, and the results were similar to those of the interobserver agreement among all readers. The ICC 

for the consultants ranged from 0.58 to 0.70, whereas fellows were slightly lower than the average agreement among 

consultant readers, and ranged from 0.50 to 0.61. The overall ICC of residents was lower than the fellows, and ranged 

from 0.45 to 0.61. The ICC of the consultants, fellows, and residents indicated fair to good reproducibility. 
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The distinction in the intraobserver agreement among the three individual grades at all six neural foramina, the ICC 

ranged from 0.62 to 0.71, indicating fair to good reproducibility. The percentage agreement ranged from 76.3% to 

94.0% (ϰ = 0.44 to 0.65) according to how the categories were grouped. The level of intraobserver agreement was 

higher when compared to interobserver agreement. 

 

Imaging 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Image 1. Representative T2W axial image of the 
cervical spine at the level of C4-C5 showing the 
narrowest width of the neural foramina is equal to 
the extraforaminal nerve root width on both sides 
(Grade 0) 

Image 2. Representative T2W axial image of the 
cervical spine at the level of C5-C6 showing the 
narrowest width of the neural foramina is less 
than the extraforaminal nerve root width but more 
than 50% on both sides (Grade 1) 

Image 3. Representative T2W axial image of the 
cervical spine at the level of C5-C6 showing the 
narrowest width of the neural foramina is less 
than 50% compared to the extraforaminal nerve 
root width on both sides (Grade 2) 
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DISCUSSION 

 

Various diagnostic and imaging techniques were 

developed in assessing cervical neural foraminal 

stenosis such as electromyography, reformatted 

multiplanar CT and MRI (9).  

A published paper by Ryan et al evaluated the 

hypothesis that T2 weighted images alone was 

sufficient to diagnose cervical myelopathy or 

radiculopathy and that T1 weighted images do not 

provide additional useful information (13). Many prior 

studies has cited the capability of T2W images in 

depicting cervical spinal anatomy, including the bony 

structure of the spinal canal, the spinal cord, 

intervertebral disks, soft tissue and ligaments (2, 4, 9). 

Yousem et al on the other hand, studied the role high-

resolution three dimensional Fourier Transform 

(3DFT) in evaluating osteophytic disease of the 

cervical spine as compared to CT images. Their 

findings showed that 3DFT MR agreed with the CT 

images in terms of neural foraminal stenosis detection 

(7).  

 

In this study, the severity of cervical neural foraminal 

stenosis was based on the degree of narrowing of the 

neural foramina when compared to the extraforaminal 

nerve root width in axial T2 weighted images (as 

proposed by Kim et al) (4). The authors’ interest in this 

grading system was partly due to the standard protocol 

in most imaging centers of acquiring an axial image of 

the cervical spine using T2 weighted sequence rather 

than an oblique sagittal T2 weighted images (1, 10).  

 

Going on, the result in the current study was similar to 

previous research showing predominance of Grade 0 

or no neural foraminal stenosis (4). The level at which 

there was an increased incidence of stenosis was 

appreciated at the level of C5/C6 comparable to the 

study of Park et al but not the same with the research 

of Kim et al where it is noted to be at the level of 

C6/C7.   

 

This study demonstrated that age was not a significant 

factor for neural foraminal stenosis. There was 

however, a higher likelihood for male patients 

presenting with symptoms of cervical neural foraminal 

stenosis than female patients.  

 

Kim et al concluded in their work that the percent 

agreement for the grading system was 81.7% with 

weighted kappa of 0.51 and interclass correlation 

coefficient value of 0.51. The current study showed a 

moderate reliability (overall percent agreement of 

77% and weighted kappa of 0.5) and a fair to good 

reproducibility (interclass correlation coefficient of 

0.51) which was almost similar to Kim et al (2). This 

signified that even though the interpreter was only 

given a diagram with a written description of the 

grading system, it was easily understood by 

radiologists with varying levels of experience. 

Conversely, Park H et al used oblique sagittal T2W 

images and had a weighted kappa value of 0.88. But 

their study only had two radiologists as participants 

and did not take into account the difference in level of 

experience.  

 

The intraobserver reliability for this study was found 

to be moderate (overall percentage agreement of 89%, 

weighted kappa 0.5) with fair to good reproducibility 

(interclass correlation coefficient of 0.5). These were 

lower when compared to the study of Kim et al which 

reported having a nearly perfect intraobserver 

reliability (percent agreement 93% and weighted 

kappa of 0.84) with excellent reproducibility (ICC of 

0.84). However, only one reader was asked to interpret 

the images again after an interval period in their 

research, while in this study all readers were asked to 

interpret the images after one month. This may have 

attributed to the perceived lower intraobserver 

reliability. 

 

Even with various assessments made in prior 

published researches, existing corresponding 

reproducibility studies on the grading system for 

cervical stenosis whether involving the canal or neural 

foramen based on MRI are currently sparse (2). 

Another grading system based on axial T2 weighted 

image was done by Kim and Chai in 2011, where it 

required the measurement of the transverse diameter 

of the foramen and of the nerve root in grading 

foraminal stenosis (14).  This method was found to be 

cumbersome by other radiologists since it requires a 

precise quantitative evaluation and is also time 

consuming.  

 

A new classification system in order to be considered 

established must be simple, clear, reproducible and 

reliable. The objective for this study was to determine 

the reproducibility of the proposed new MR grading 

system for cervical neural foraminal stenosis. By 

providing these data, it may help radiologists in 

standardizing their reports and in essence help 

clinicians in managing these patients.  

 
CONCLUSION 

The proposed new MR grading system for cervical 

neural foraminal stenosis based on axial T2 weighted 

images was reproducible as a reporting method for 

neural foraminal stenosis with fair to good agreement. 

Male gender had a higher likelihood of neural 

foraminal stenosis while age does not play a 
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significant factor. The level frequently identified with 

stenosis was C5/C6. 

 

RECOMMENDATION 

The authors recommend that further study must be 

made correlating the new MR grading system for 

cervical neural foraminal stenosis with patient’s 

clinical and pertinent neurologic findings as well as 

other work up such as electromyographic (EMG) 

studies. Since this study was only conducted in a 

single institution, it may not be necessarily applicable 

to the general population. Hence, a prospective study 

must be conducted that involves different institutions 

in order to assess the consistency and applicability in 

the Filipino population and practice of the local 

radiologists. This grading system should likewise be 

compared with intraoperative findings or other known 

grading system or classification to evaluate its 

accuracy.   

 

ETHICAL APPROVAL 

This research paper has been reviewed and approved 

by the Institutional Review Board. 
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FOCAL PERIPHYSEAL EDEMA (FOPE): A RETROSPECTIVE, CROSS-SECTIONAL 

STUDY COMPARING THE MANIFESTATION OF FOPE BETWEEN TRAUMATIC 

AND NON-TRAUMATIC KNEE PAIN IN ADOLESCENTS USING MRI IN ST. LUKE’S 

MEDICAL CENTER-GC FROM JANUARY 2010 TO MARCH 2017 

NAVARRO, FLORIAN MELISSA E., MD; ILAO, H.P., MD; GESLANI, M.B., MD 

 
INTRODUCTION 

Focal periphyseal edema (FOPE) is a term coined by 

Zbojniewicz and Laor to describe a rare and distinct 

form of self-limiting focal marrow edema detected by 

MR imaging, that is centered in the physis of long 

bones, extending to the adjacent epiphysis and 

metaphysis(1).  This type of edema was observed in 

the knee MR studies of adolescent patients presenting 

with knee pain, ranging between 11 to 16 years of age, 

whose physes are narrowed and near closing, 

particularly in the distal femur, proximal tibia, and/or 

proximal fibula.  

FOPE is not a well-known condition.  Its distinct form 

of edema merits its own diagnosis, rather than just 

being labeled as “non-specific edema”, if it all 

detected.  Since the publication of Zbojniewicz and 

Laor’s study in 2011, awareness of its existence has 

been gaining interest among radiologists. However, 

only a few case reports and studies have since then 

been published to further understand this finding.   

Significance and Objectives: Presently, limited 

published articles regarding FOPE is available.   To 

date no local study regarding FOPE has been 

conducted.  The etiology, incidence/prevalence, 

predisposing factors, and significance of FOPE is still 

generally unestablished. Limited awareness of FOPE 

due to its rarity and exclusivity in the adolescent 

population may also result to erroneous interpretation 

and diagnosis of its presence, may be missed as a 

diagnosis or be mistaken for more serious pathologic 

processes, such as stress fractures or other conditions 

known to cross or violate the physis (i.e. 

tumors/malignancies), which may prompt clinicians to 

provide unnecessary treatment (i.e. casting or 

immobilization) or pursue additional diagnostic tests, 

such as biopsies.  Such additional procedures may be 

avoided, if FOPE is distinctly recognized.   

The purpose of this research was to evaluate the MR 

appearance of FOPE zones in adolescents presenting 

with knee pain at St. Luke’s Medical Center – Global 

City and to gain further information regarding the MR 

imaging of FOPE: its prevalence in the local setting, 

correlate the appearance of FOPE zones in traumatic 

or non-traumatic knee pain, determine if a relationship 

exists between its presence and a history of trauma and 

to other clinical and imaging manifestations, 

determine the prevalent FOPE zone, and to postulate a 

causative mechanism, if one may be determined.   

Further knowledge of these data can help enlighten 

radiologists and clinicians of the causality of FOPE 

and understand the significance of its presence, enable 

radiologists to identify and acknowledge it as an 

individual diagnosis, and help guide clinicians to its 

management.  

The primary study objective was to compare the 

prevalence and imaging manifestation (zone) of FOPE 

between traumatic and atraumatic knee pain in 

adolescents using MRI. Secondary objectives were to 

1) describe the MR appearance of FOPE in terms of 

location (zones), 2) determine the MR prevalence of 

FOPE in adolescents, 3) determine the prevalent age, 

gender, and knee zone involvement of FOPE, 4) 

correlate MR findings of FOPE with skeletal maturity 

(open or partially closed physis) and history of trauma, 

and 5) determine inter-observer agreement in the 

identification and diagnosis of FOPE.  

 

METHODOLOGY 

Research Design: A seven-year retrospective, cross-

sectional review of adolescent patients aged 11 to 16 

years old who underwent contrast or non-contrast MRI 

of the knee at St. Luke’s Medical Center – Global City 

from January 2010 to March 2017 was conducted. A 

total of 202 cases of knee MRI studies was obtained, 

excluding those with extensive injury, fractures, mass 

lesions, or artifacts which greatly limited the review of 

the presence of FOPE. All 202 subjects were reviewed 

by the primary investigator along with two 

musculoskeletal radiologists (Experts 1 and 2), each 

on separate sessions, to determine the physeal state 

(skeletal maturity, as open or closed) and presence or 

absence of FOPE.  Following the exclusion criteria 

stated below, a total of 135 patients were determined 

to have open or partially open physes and were 

subsequently reviewed for the presence or absence of 

FOPE and FOPE localization.  

Inclusion criteria: Adolescent patients aged 11 – 16 

years of age who underwent plain or contrast enhanced 

MRI of the knee from January 2010 to March 2017 

were included in the study.  

Exclusion criteria: 1) Adolescents with completely 

closed physis, 2) history of surgery, conditions causing 

extensive edema, mass lesions, or other concomitant 

findings or conditions obscuring the osseous structures 

and presence of FOPE, 3) Salter-Harris fractures 

involving the physis, 4) Significant MR artifacts 
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limiting images for review, and 5) incomplete 

sequence (basic sequences required: GRE, Fat-

suppressed T2, STIR, or TIRM in axial, coronal and 

sagittal views) 

Ethical Considerations: This study was conducted in 

accordance to the ethical principles based on the 

Declaration of Helsinki and the National Guidelines 

for Biomedical Research of the National Ethics 

Committee (NEC) of the Philippines.  

METHOD OF ANALYSIS: Image and record review 

was performed on 202 cases of adolescent knee MRI 

studies.  A standardized data collection tool was used 

to extract data from the RIS/PACS, which included 

patient demographic information, chief complaint, 

brief history of present illness, history of trauma, and 

other significant MR findings and clinical data (i.e. 

time of onset of knee pain, regular sport activity, 

history of recent sport participation).  

Two fellowship-trained musculoskeletal radiologists 

separately reviewed all subjects with the investigator, 

out of which 135 were deemed to have open or 

partially open physes and were then subsequently 

studied for the presence or absence FOPE.  The 

Experts were blinded to the each other’s findings and 

interpretations.  Using the same data collection tool, 

the following were recorded: subject’s skeletal 

maturity (open or closed physis), presence or absence 

of FOPE, in the presence of FOPE the affected bone 

and respective FOPE zones were identified and 

recorded.  

Skeletal maturity determination was dependent on the 

patency of the physes of the knee, evaluated using a 

sagittal 3D gradient-echo sequence or fat-suppressed 

FSE T2 sequence.  The physis was determined to be 

open if the high cartilage signal intensity was visible 

across the entire physis or a thin hyperintense physis 

with gaps (reflective of beginning closure) were 

observed. 

Location of FOPE zone was evaluated using a cross-

sectional map of the distal femoral, proximal tibia, and 

proximal fibula physis which was divided into thirds 

using concentric rings.  This is patterned after the 

study done by Zbojniewicz and Laor.  [Figure 1]. First, 

FOPE was identified if it was located

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Axial T2FS image of the left knee.  Two 
rings dividing the axial image into thirds.  Areas 
within the first two rings are considered central 
- C, while the single outer ring will be considered 
peripheral - P. 

 

Figure 2: Division into fourths, with areas 
designated as anteromedial, anterolateral, 
posteromedial, posterolateral, or bull’s eye-BE, 
for further localization of FOPE zones. 
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centrally or peripherally.  Once determined, the FOPE zone was further localized as either anteromedial, 

anterolateral, posterolateral, posteromedial, or bull’s eye. [Figure 2] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

MR TECHNIQUE: All images were obtained either 

on a 1.5-Tesla (Philips Achieva or Ingenia) or 3-Tesla 

(Philips Achieva) MR system with all MR knee 

studies consisting of the following set protocol 

sequences with slice thickness of 3 mm and interslice 

spacing of 0.5 mm: Sagittal T1-weighted, PD fat 

saturation (FS),  T2-weighted FS, and Gradient recall 

echo (GRE);  Axial T2 FS, T1 FS (pre contrast), and 

GD (post contrast); Coronal T1 (pre contrast), GD 

(post contrast), PD FS, and STIR. Gadobutrol for 

contrast studies was utilized, with dosage determined 

by weight, computed as 0.1 mL/Kg body weight.   

STATISTICAL ANALSYSIS: Following inclusion 

and exclusion criteria, an achieved sample size of 135 

out of the 202 subjects reviewed was obtained.  

Descriptive statistics was used to summarize the 

clinical characteristics of the patients. Frequency and 

proportion were used for nominal variables, median 

and range for ordinal variables, and mean and SD for 

interval/ratio variables. Fisher’s Exact/Chi-square test 

was used to determine the difference of frequency 

between groups. Kappa statistics was used to check for 

agreement of the two experts identifying the presence 

of FOPE. All valid data was included in the analysis. 

Missing variables was neither replaced nor estimated.  

Null hypothesis was rejected at 0.05 α-level of 

significance. STATA 12.0 was used for data analysis. 

 

 

RESULTS AND DATA ANALYSIS  

Among 135 magnetic resonance images of adolescent knees, the prevalence of FOPE reading was 25.19% for the first 

reader, and 15.56% for the second reader. 

When disaggregated according to probable cause of adolescent knee pain, FOPE was observed across all groups (Table 

1).  Although the majority of the subjects identified with FOPE fell between the ages of 13 to 16 years old, most of 

which were 14 or 15 years old.   

Expert 1 and 2 both identified the presence of FOPE more in the non-traumatic group.   
  Table 1. MR prevalence of FOPE (n = 135) 

 Traumatic (n =38) Non-traumatic  

(n = 34) 

Sports related  

(n = 23) 

No info  

(n= 40) 

Frequency (%) 

Expert 1  

(n=34) 
11 (28.94) 14 (41.18) 

3 (13.04) 6 (15) 

Expert 2(n=21) 6 (15.79) 9 (26.47) 2 (8.7) 4 (10) 

 

Figure 3:  Sagittal FS and coronal STIR images from a 13-year-old subject.  FOPE zones are identified in the proximal tibia and 
femur. 
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We analyzed a total of 202 adolescents, with a mean age of 14.41 + 1.47 years, and 50% were male. Across the 

probable cause of knee pain groups, there were more patients with open than closed physes (p = 0.591). For both 

expert readings on the identification of FOPE, there was proportionately more tibia affectation for those with non-

traumatic knee pain (Table 2) 

 
Table 2.Bone characteristics of adolescents who underwent knee MRI identified with FOPE (n=202) 

 
 Traumatic (n 

=62) 
Non-traumatic 

(n = 47) 
Sports related  

(n = 32) 
No info (n= 61) 

P-value 
Frequency (%) 

Skeletal maturation 

Open physis 

Closed physis 

 

38 (61.3) 

24 (38.7) 

 

34 (72.3) 

13 (27.7) 

 

23 (71.9) 

9 (28.1) 

 

40 (65.6) 

21 (34.4) 

0.591§ 

Bone (expert 1)* 

Femur 

Tibia 
Fibula 

 

6 (9.7) 

5 (8.1) 
1 (1.6) 

 

6 (12.8) 

10 (21.2) 
1 (2.0) 

 

1 (3.1) 

2 (6.3) 
0 

 

4 (6.4) 

3 (4.8) 
1 (1.6) 

 

0.376‡ 

0.046‡ 

1.000‡ 

Bone (expert 2)* 

Femur 
Tibia 

Fibula 

 

4 (6.5) 
2 (3.2) 

0 

 

3 (6.4) 
7 (14.9) 

1 (2.1) 

 

2 (6.3) 
0 

0 

 

2 (3.3) 
2 (3.3) 

0 

 

0.855‡ 
0.020‡ 

0.391‡ 

 Statistical tests used: § - Chi square test; ‡ - Fisher’s exact test

* - Multiple responses 

 

Figure 1: Bone expert # 1 FOPE findings.  

                

 

 
 

  Figure 2: Bone Expert # 2 FOPE findings. 

 

Expert 1 identified a total of 34 subjects with FOPE, while Expert 2 identified FOPE in 19 subjects.  Among these, 

thirteen patients were identified by both Experts as having the same FOPE zone distribution, with a total of 15 

FOPE zones determined similarly (as there are a few patients who were seen to have more than one FOPE zone).  

Both Experts observed more males with FOPE findings: Expert 1 identified 22 male subjects with FOPE, while 

Expert 2 had 6.   

The most common location for FOPE was central, in the bull’s eye zone (Expert 1 = 55% and Expert 2 = 75%). 

(Table 3). 
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Table 3. Location of FOPE 

 Expert 1 Expert 2 

Central* 
Anterolateral (1B) 

Anteromedial (1A) 

Posteromedial (1C) 
Midline  (1F) 

Posterolateral (1D) 

33 (24.4) 
7 (21.2) 

4 (12.1) 

3 (9.1) 
1 (3.0) 

1 (3.0) 

20 (14.8) 
2 (10.0) 

2 (10.0) 

1 (5.0) 
1 (5.0) 

0 

    Bull’s eye* (1E) 18 (54.5) 15 (75.0) 

Peripheral* 

Anterolateral (2B) 

Anteromedial (2A) 
Posteromedial (2C) 

Midline 

Posterolateral (2D) 

8 (5.92) 

2 (25.0) 

1 (12.5) 
3 (37.5) 

1 (12.5) 

2 (25.0) 

1 (0.7) 

1 (100) 

0 
0 

0 

0 

Note: * - Multiple responses 

Inter-rater reliability of FOPE readings were measured via percentage agreement and kappa coefficient. Of 202 

patients, the two raters had agreed 87.62% of the time. However, kappa coefficient was low at 0.4784, although the 

95% CI ranged from 0.306 to 0.650. This range of kappa pertains to weak to moderate level of agreement between the 

two raters. 
Table 4. Agreement in the identification and diagnosis of FOPE by two experts (n = 202) 

Agreement Kappa Coefficient 95% Confidence Interval P-value Interpretation 

87.62% 0.4784 0.306 – 0.650 <0.0001 Weak to moderate level of 

agreement 

Determination of agreement regarding FOPE locations is not possible, since to begin with the two experts do not really 

agree regarding the presence or absence of FOPE, based on the acquired data.  

 
DISCUSSION 

Scant data is publicly available regarding focal 

periphyseal edema: its etiology, incidence/prevalence, 

predisposing factors, and significance are still 

generally unknown and unestablished. Only a few 

studies and case series/reports have been published 

which endeavored to shed light into the rarely known 

phenomenon that is FOPE.   

It is generally believed that FOPE is a physiologic 

phenomenon related to the changes in distribution of 

forces around a closing physis.  Published case reports 

have varying theories and conclusions regarding its 

causal mechanism, depending on the presentations and 

clinical courses of their respective patients. Some 

postulate that FOPE is simply a physiologic process 

which appears during early physeal closure, others 

suggest that FOPE is a manifestation of physeal stress, 

while others consider trauma as a possible inciting 

event.  

One certainty about FOPE we do know is that it is a 

specific form of edema that occurs around a physis, 

with edema signals extending to involve both 

epiphyses and metaphysis.  It is popularly believed to 

be a physiologic rather than a pathologic process,   

 

occurring around the time of near physeal closure, due 

to stresses introduced at or around the areas of osseous 

bridging.  

Zbojniewicz and Laor favored the theory that FOPE 

occurs at the early stages of physiologic physeal 

closure and that its manifestation may be due to 

chronic repetitive micro-trauma at these sites, which 

may or may not cause pain.  A case report by Beckman 

and Spence’s on 2015 also suggested that FOPE zones 

may be a source of pain potentially from alterations in 

mechanical stresses across the physis as it closes(2). 

Others believe that trauma could be an initiating 

factor, in which micro fractures occur in the osseous 

bridge forming within the closing physis, causing the 

appearance of FOPE in MR imaging and manifesting 

clinically as pain. Whether FOPE causes pain or not is 

still undetermined and debatable. 

All 135 subjects in this study complained of knee pain 

(acute, chronic, or intermittent).  Out of the 135 

adolescent subjects with open physes, 25% had FOPE 

according to Expert 1 and 16% according to Expert 2.  

Although both Experts had a weak to moderate level 

of agreement, both observed that FOPE frequently 

occurred with non-traumatic subjects (Expert 1 = 41% 

non-traumatic and 29% traumatic, Expert 2 = 26% 

non-traumatic and 16% traumatic), was identified at 
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the mean age of 14 years with a slight predominance 

among males, tibial bone affectation was also common 

to both Experts’ observations (Expert 1 = 21% and 

Expert 2 = 15%), as well as a FOPE zone distribution 

of bull’s-eye as being the most common (Expert 1 = 

55% and Expert 2 = 75%).  

The findings of FOPE involving more subjects with 

non-traumatic history of knee pain strengthens the 

theory that FOPE is physiologic and/or occurs with 

chronic or repetitive physeal stress, such as regular 

sport activity.  It was generally observed in this study 

that most of the subjects identified with FOPE had thin 

physis or partially closing physis (most of which 

between the ages of 14-16), and may indeed manifest 

clinically as pain.  

Normal physeal closure occurs at the time of mid to 

late adolescence with a mean age of 14.3 year in males, 

with females generally exhibiting earlier closure of 

approximately 2 years (3).  Gathered data from this 

research reflected similar findings, given that there 

was a slight male predominance affected with FOPE 

compared to females, with a mean age of 14.4 years.  

Physeal closure is exhibited as progressive narrowing 

of the physis and was reported to occur in a central to 

peripheral manner(4).  Both musculoskeletal experts 

most commonly identified FOPE in the central zone, 

bull’s eye location, which may be explained by this 

normal phenomenon.  Closure of the physis in a central 

manner entails that osseous bridges form initially at 

these areas, which in active adolescents, as most of our 

subjects were reported to have recent or regular sport 

activity, likely subject their knees to repetitive stress 

causing micro-trauma as postulated by Zbojniewicz 

and Laor.  Our findings support this theory, as both 

musculoskeletal experts identifying most FOPE zones 

in a central and bull’s eye location.  

The tibia is the most commonly affected bone with 

FOPE in our study and given population (Table 2).  

The study by Zbojniewicz and Laor reported the femur 

as the most common involved bone, while 2 out of 3 

of the case report by Beckman and Spence exhibited 

tibial involvement.  Aside from Zbojniewicz and Laor 

and this research, only one other published 

retrospective study was found to be available at the 

time of writing this manuscript. A study conducted by 

Bai, Zhan, and Liu et all on the MR image 

characteristics and clinical significance of focal 

periphyseal edema (FOPE) zone in adolescent knees 

with or without history of trauma(5), reported that 

among their 12 patients without history of trauma who 

exhibited FOPE, 9 of them were located in the femur, 

which is contrary to our study findings.   

Although the musculoskeletal experts exhibited low to 

moderate inter-observer agreement, their respective 

findings were similar in terms of FOPE zone location, 

affected bone, slight male predominance, and subjects 

with non-traumatic histories.  Possible explanations as 

to their varied findings may be due to the following: 

1) FOPE is a rarely identified finding which may cause 

some variance in the immediate recognition or 

agreement as to the appearance and therefore 

diagnosis of FOPE among readers, 2) Some FOPE 

areas are quite small.  Zbojniewicz and Laor reported 

an observed FOPE range of 2 – 27mm in their case 

series.  Which may be not be immediately recognized 

as FOPE by the untrained eye or if not consciously 

scanning for its presence.  

 Areas of bone contusion where possible FOPE zones 

may be located or contusions that may be mistaken for 

FOPE zones, especially those that cross the physis, 

may be confusing to identify and diagnose.  

Finally, variability in the identification of the specific 

FOPE zone in the same bone was observed in both 

Experts, particularly in zoning centrally located 

FOPE. Both Experts were seen to agree with the same 

bone and FOPE zone affectation in only 13 subjects.   

CONCLUSION 

Although determination of agreement between the two 

Experts regarding FOPE locations was not achieved, it 

is noteworthy that individual expert findings of FOPE 

in our study closely paralleled findings of other case 

studies, further supporting their postulated theory that 

FOPE is a phenomenon that occurs around the time of 

physiologic near closure, affecting males slightly more 

than females, and predominantly seen in the central, 

bull’s eye zone.  These findings further strengthen this 

theory, given that physeal closure initially starts 

centrally and progresses in a peripheral manner.   

Whether FOPE may be physiologic in nature and/or 

occur in cases of trauma or repetitive stress injury (as 

in physically active adolescents) is yet to be 

determined, but our findings postulate that FOPE may 

manifest as knee pain, since most of our subjects 

identified with FOPE have no history of a single 

traumatic event.   

Although inter-observer agreement was low to 

moderate, both experts did have similar findings of 

FOPE in terms of slight male predominance, seen 

more in non-traumatic subjects, tibial bone affectation, 

and a central bull’s eye pattern zone location.   

 

RECOMMENDATIONS 

There are avenues for further research regarding 

FOPE.  This research focused on adolescent subjects 

manifesting with knee pain. Whether FOPE is a purely 

physiologic process or caused by trauma is still not 

objectively ascertained.  Follow-up studies in patients 

previously identified with FOPE are also lacking. A 

prospective study involving subjects with no history of 

knee pain and/or trauma may be considered to further 

evaluate FOPE’s manifestation as to whether it may or 

may not cause knee pain, or both.    
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The low to moderate inter-rater reliability of FOPE 

readings may be acknowledged by coming up with a 

more definite and detailed description of FOPE to 

decrease inter-observer variability, provide a more 

detailed and objective delineation of the FOPE zone 

localization (i.e. more rigid delineation of FOPE zone 

margins, providing supplementary and further detailed 

directions in identifying unequivocal FOPE findings), 

and perhaps have a third expert musculoskeletal or 

pediatric radiologist review the subjects.  As a rare and 

relatively unknown phenomenon, it is understandable 

that FOPE may be missed or misdiagnosed.  An 

awareness of FOPE, its MR manifestation, and 

possible mimics may benefit radiologists in order to 

identify this phenomenon.  
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ABSTRACT 

 

Background of the Study: 

Tuberculosis is a disease brought about by the bacteria Mycobacterium tuberculosis, affecting any part of the body – 

mostly the lungs. As such, transmission is via droplet inhalation from a person inflicted with the disease. In a 

healthcare institution, it is prudent to determine who and how many among the healthcare workers have the condition, 

as they interact with patients directly or indirectly. Likewise, the same healthcare worker may have acquired the 

disease through a diseased patient. 

 
OBJECTIVES 

The goal of this study is to determine the prevalence 

of radiographically-suspected pulmonary tuberculosis 

among healthcare workers in the University of the 

Philippines – Philippine General Hospital (UP-PGH). 

 

METHODOLOGY 

 A review of chest x-rays of employees of the UP-PGH 

done in the Department of Radiology from July 2014 

to June 2015 was performed. Results were either 

positive (those with radiographic signs of pulmonary 

tuberculosis) or negative (those without the disease); 

these were tabulated and stratified according to age at 

the time of x-ray and sex, job, and workstation. 

 

RESULTS 

There were 45 employees who had their chest x-rays 

from July 2014 to June 2015 from the Department of 

Radiology, with findings suggestive of tuberculosis. 

That is 13.51% of the healthcare workers who had 

their chest x-rays during the specified time. 

Approximately 1 out of 100 employees of UP-PGH 

had radiographic findings suggestive of tuberculosis. 

 

CONCLUSION 

The number and percentage of healthcare workers 

with radiographic signs of pulmonary tuberculosis 

may be an underestimate of the true prevalence. 

Likewise, the results does not identify those with 

active disease, and may be an avenue for further 

research. However, determining the number of those 

with possible pulmonary tuberculosis can lead to 

raising the awareness of the administration in ensuring 

the well-being of not just the patients, but also of their 

employees. 

 

 
 

I. INTRODUCTION 
Tuberculosis (TB) is a disease brought about by 

infection of the bacteria Mycobacterium tuberculosis. 

Although this bacterium can affect almost any part of 

the body, it most commonly affects the lungs, and is 

spread through droplets when an infected person 

coughs or even speaks. Thus, transmission of this 

disease from person to person is easy. This mode of 

transmission also poses as a threat especially if an 

infected person experiences only mild symptoms, not 

aware of his or her TB status, and is not undergoing 

any treatment. 

It is for this reason that healthcare workers be screened 

for this condition. It has been estimated that in 2013, 

the Philippines has about 430 thousand of infected 

cases out of the 98 million population, with severe 

cases eventually leading to mortalities, which has been 

pegged at 27 thousand out of the total population. 

Working in a tertiary hospital such as the University 

of the Philippines – Philippine General Hospital (UP-

PGH), where a lot of patients with diseases in different 

stages come, healthcare workers can contract the 

disease through transmission from a diseased patient, 

and can eventually transmit the disease to other co-

workers and other patients. 

This study aims to determine the prevalence of 

pulmonary tuberculosis (PTB) among healthcare 

workers through review of chest radiographs done at 

the Department of Radiology, Philippine General 

Hospital. 
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II. GENERAL OBJECTIVE 

To determine the prevalence of radiographically 

suspected pulmonary tuberculosis among healthcare 

workers in UP-PGH from July 2014 – June 2015 

 

III. SPECIFIC OBJECTIVES 

To determine the number of healthcare workers who 

are radiographically suspected to have pulmonary 

tuberculosis 

To stratify employees who are radiographically 

suspected to have pulmonary tuberculosis, according 

to age/sex, job, and workstation 

 

IV. METHODOLOGY 

This study utilized a descriptive, cross-sectional study 

design. A retrospective review of the chest x-ray 

results of employees from the University of the 

Philippines - Philippine General Hospital (UP-PGH) 

done in the Department of Radiology from July 2014 

to June 2015 was performed. Retrieval of the actual 

patient radiographs was performed, and was then 

reviewed by the principal investigator and his adviser. 

Positive and negative results, meaning those who are 

suspected to have PTB by radiographs and those who 

do not have or have conditions other than TB, were 

tabulated and stratified based on several parameters, 

such as age at the time of x-ray and sex, job, and 

workstation. The details for the last two parameters 

were based on the data provided by the Human 

Resources Division of the Philippine General 

Hospital.  

Purposive sampling was used for this study. All 

available chest x-rays of UP-PGH employees done in 

the Department of Radiology, Philippine General 

Hospital between July 2014 and June 2015 was 

included in the study. 

Only UP-PGH employees who underwent a chest x-

ray at some point between July 2014 and June 2015 

were included in this study, regardless of age, sex and 

employment status. Retired employees of UP-PGH 

who underwent a chest x-ray during the 

aforementioned time frame at the Department of 

Radiology were not included in this study. Moreover, 

those who, at the time of the start of the study, are no 

longer affiliated with the institution were likewise 

excluded. Furthermore, employees who underwent 

chest x-rays in other institutions were not included to 

be part of the study. 

 

DATA ANALYSIS 

A descriptive analysis of the results was done. 

Prevalence of the disease was computed by dividing 

the number of radiographically-suspected or positive 

PTB over the total number of UP-PGH employees in 

the specified time frame. Stratified prevalence of the 

disease was also computed. 

 

 

LIMITATIONS OF THE STUDY 

This study relied mainly on the available results or 

films of the chest x-rays of the employees during the 

specified time frame. No microbiologic or clinical 

correlation was done. The study depended on the 

number of employees who underwent at least a chest 

x-ray in the Department of Radiology, Philippine 

General Hospital. As such, the results may not be 

reflective of the true prevalence, but an 

underestimation, of the disease among healthcare 

workers in the institution. Nonetheless, the need for 

better and more stringent disease control measures was 

highlighted by the results of this study. 

 

V. RESULTS AND DISCUSSION 

For the period of July 2014 to June 2015, a total of 455 

chest x-ray films were available for review. These x-

ray films were from a total of 378 employees, some of 

whom had an x-ray examination at least twice during 

the said period. Forty-five (45) of these have already 

retired and were excluded in the study; thus, 333 

employees who had their x-ray in the Department of 

Radiology were included in the study. During the said 

time period, there were a total of 4052 individuals 

employed by the Philippine General Hospital. 

Of those included in the study, 123 (36.94%) were 

from male employees, while the remaining were from 

females (Table 1). Most employees who had their 

chest x-rays (including apicolordotic view) were those 

belonging to the 41 to 60 year old age group. There 

were still some who were over 60 years old that had a 

chest x-ray from the Department of Radiology. 

Table 1. Demographics of employees who underwent 

at least one chest x-ray in the Department of Radiology 

from July 2014 to June 2015. 

 
Age Male Female Total 

≤ 20 years 0 0 0 

21 – 40 years 51 95 146 

41 – 60 years 65 94 159 

> 60 years 7 21 28 

Total 123 210 333 

 

Most of the employees with chest x-rays done in the 

specified time period in the Department of Radiology 

were nurses, comprising about 22.52% of those 

included in this study (Table 2). A small percentage 

that had at least one chest x-ray, be it a frontal and/or 

apicolordotic views, were from electricians, cook, 

engineers, etc. Of those with chest x-rays done in the 

Department of Radiology, a large number (44.14%) 

were from those working in the wards (Table 3), be it 

in the Pay or Charity floors or in the Emergency 

Room, which implies the more direct interaction of the 

employees with the patients. 
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Table 2. Job stratification of employees who 

underwent a chest x-ray in the Department of 

Radiology from July 2014 to June 2015. 

 
Job Number Percentage 

Physician 46 13.81 

Nurse 75 22.52 

Allied Medical Profession 

(Medical/Lab Technologist, 

Speech Therapist, 

Pharmacist, Psychiatry, Lab 

Aide, Nutritionist etc.) 

36 10.81 

Nursing/Clinical Aide 37 11.11 

Utility Worker 51 15.32 

Administrative 56 16.82 

Others* 32 9.61 

Total 333 100 
 

*Others: inclusive of Cook, Engineer, Statistician, 

Electrician, Machine/Equipment Operator, etc.  

 

Table 3. Workstation of employees who underwent a 

chest x-ray in the Department of Radiology from July 

2014 to June 2015. 
Workstation Number Percentage 

Wards (ER, 

Charity/Pay Floors) 

147 44.14 

Pharmacy 18 5.41 

Operating Room 

Complex 

27 8.11 

Out-patient 

Department 

10 3.00 

Laboratory 13 3.90 

Kitchen 10 3.00 

Offices 108 32.43 

Total 333 100 

 

Of the 333 employees who had their chest x-ray from 

the Department of Radiology between July 2014 to 

June 2015, there were 45 (or 13.51%) who were 

radiographically-suspected (“positive”) to have 

tuberculosis (Table 4). Most cases are seen among 

male employees from the 41 to 60 year old age group, 

closely followed by female employees in the same age 

group (Table 5). Over-all, there is an almost equal 

distribution of positive cases among male and female 

employees. There were 6 chest x-ray examinations of 

employees who need additional x-ray examination/s to 

confirm the possibility of the disease. Of note are the 

result from two different employees: one who is clear 

from tuberculosis but, at the time of examination, is 

suffering from non-tuberculous pneumonia; the other 

who has radiographic findings compatible with 

tuberculosis, and has a pulmonary mass (may be from 

tuberculosis, or may be from a malignant process) at 

that time. 

 

 

 

 

Table 4. Results of chest x-ray results 
Result Number Percentage 

Positive (Radiographically-

suspected PTB) 

45 13.5 

Negative (Clear or non-

PTB) 

282 84.7 

Suspicious 6 1.8 

Total 333 100.00 

*Suspicious = may or may not be positive for 

tuberculosis and will require additional chest x-ray 

examination (apicolordotic view) for confirmation 

 

Table 5. Age- and gender-stratification of 

radiographically-suspected (positive) pulmonary 

tuberculosis. 
Age Male Female Total 

≤ 20 years 0 0 0 

21 – 40 years 6 8 14 

41 – 60 years 15 12 27 

> 60 years 1 3 4 

Total 22 23 45 

 

There is approximately one (1.11 to be exact) in every 

100 employees of the Philippine General Hospital who 

may have tuberculosis, based on radiographic 

examination. Taking the results by the number, 45 

cases of radiographically-suspected for tuberculosis is 

high, in comparison with the 5-year study done in 

Netherlands, where there were 123 healthcare workers 

who tested positive for tuberculosis, and in Dutch 

hospitals where 50 tested positive for tuberculosis.7 It 

must be taken into account that tuberculosis is 

prevalent in the Philippines5, compared to the 

European countries mentioned. The numbers may 

likewise be an underestimate, considering the 

following possibilities: there were employees who 

borrowed their chest x-rays films, presented them to 

their clinicians, was found to have tuberculosis both 

clinically and radiographically, and never returned 

their chest x-ray films to the Department of Radiology; 

there were employees, doctors in particular, who, 

given their clinical expertise and judgment, either treat 

themselves when they are symptomatic or had their 

chest x-rays done in another hospital or diagnostic 

clinic (in the hopes that the results will not reach their 

personal medical records).  (On a personal note, the 

author, for one, is guilty of the first possibility.) 

Most (2.70 %) of those who are radiographically-

suspected to have tuberculosis are nurses and 

administrative workers (Table 6). Majority of these 

healthcare workers who tested positive for 

tuberculosis on radiographs work in the wards, closely 

followed by those who work  
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in the offices. It is surprising to see that doctors and 

nurses, whose combined number make up most of the 

positive cases of tuberculosis radiographically, are 

afflicted with the disease. The possibility that these 

employees get the disease from the patients, or that 

they possibly infect their patients, is significant 

enough to raise the concern to the proper authorities. 

What may be worrisome are those who have negligible 

or have little interaction with ill-patients, namely the 

administrative (2.70 %) or office (5.11 %) employees, 

who may have the disease, based on their chest x-rays. 

These employees, may, of course, have contracted the 

disease from their interactions in their own 

communities, or may have acquired the disease from 

other healthcare workers. 

 

 

 

 

 
 

Table 6. Results stratified according to job. 
Job Positive % Negative % Suspicious % Total 

Physician 4 1.20 42 12.61 0 0.00 46 

Nurse 9 2.70 64 19.22 2 0.60 75 

Allied Medical Profession 2 0.60 34 10.21 0 0.00 36 

Nursing/Clinical Aide 3 0.90 33 9.91 1 0.30 37 

Utility Worker 11 3.30 39 11.71 1 0.30 51 

Administrative 9 2.70 45 13.51 2 0.60 56 

Others 7 2.10 25 7.51 0 0.00 32 

Total 45 13.51 282 84.68 6 1.80 333 

Table 7. Results stratified according to workstation. 
Workstation Positive % Negative % Suspicious % Total 

Wards (ER, Charity/Pay Floors) 20 6.01 125 37.54 2 0.60 147 

Pharmacy 1 0.30 17 5.11 0 0.00 18 

Operating Room Complex 4 1.20 23 6.91 0 0.00 27 

Out-patient Department 1 0.30 9 2.70 0 0.00 10 

Laboratory 1 0.30 12 3.60 0 0.00 13 

Kitchen 1 0.30 9 2.70 0 0.00 10 

Offices 17 5.11 87 26.13 4 1.20 108 

Total 45 13.51 282 84.68 6 1.80 333 

VI. CONCLUSION AND RECOMMENDATION 

There were 45 employees who had their chest x-rays 

from July 2014 to June 2015 from the Department of 

Radiology, with findings suggestive of tuberculosis. 

That is 13.51% of the healthcare workers who had 

their chest x-rays, with the films present in the 

department, during the specified time period. In the 

general population of healthcare workers in the 

Philippine General Hospital, approximately 1 out of 

100 employees may have pulmonary tuberculosis 

based on their chest x-rays. To reiterate, the number 

and percentage presented in this study are those whose 

chest x-rays have findings suggestive of tuberculosis, 

and that further clinical and laboratory investigation 

may either confirm or negate the possibility of the 

disease. The results, as previously mentioned, may be 

an underestimation of the true prevalence. 

Nonetheless, it is prudent to determine and know that 

such a number or percentage is seen among healthcare 

workers in the Philippine General Hospital. This may 

raise the awareness of the administration of ensuring 

the well-being of not just the patients, but also of their 

employees. Perhaps, a more stringent implementation 

of an annual Physical/Medical Examination of their 

employees or as simple as ensuring the adequate 

provision of Personal Protective Equipments (PPEs), 

particularly for those who are at high-risk of acquiring 

the disease given the nature and place of their work, 

may help in eventually decreasing the prevalence of 

radiographically-suspected tuberculosis and prevent 

the occurrence of new cases. In some ways, this will 

have a positive effect in the possible transmission of 

the disease from the healthcare worker to the more 

vulnerable patients. 
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META-ANALYSIS OF DIAGNOSTIC TEST ACCURACY OF SKIN-TO-STONE DISTANCE ON PRE-

TREATMENT CT STONOGRAM IN PREDICTING EXTRACORPOREAL SHOCKWAVE LITHOTRIPSY 

OUTCOME 

 

MABELLE DAJAO-GUINTO, MD, DPBR 

 

ABSTRACT 

 

Introduction.  Skin-to-Stone Distance (SSD) is the distance from the surface of the skin to the center of the stone measured 

in the axial plane on CT Stonogram.  It was first studied by Pareek and colleagues in 2005.  Since then, numerous research 

studies across the globe, including a recent study done on a Filipino population, have proven that it is a predictor of 

Extracorporeal Shockwave Lithotripsy (ESWL) Outcome.  Based on literature search using PubMed Database, no meta-

analysis has yet been done on the usefulness of SSD in predicting ESWL outcome prior to this study.

OBJECTIVES 

 To determine the diagnostic accuracy of Skin-to-Stone Distance measured on pre-treatment CT Stonogram in predicting 

Extracorporeal Shockwave Lithotripsy outcome.  To establish a strong statistically significant evidence that SSD is a 

predictor of ESWL success. 

METHODS 

An electronic search was conducted on PubMed Database using the keywords “Skin-to-Stone Distance” and “Extracorporeal 

Shockwave Lithotripsy”.  Twenty seven (27) studies published from 2005 to 2016, involving 5,236 patients, were included 

in this meta-analysis.  Revman 5.3 software was used to test the homogeneity of the study while Meta-Analysis of Diagnostic 

Accuracy in STATA v.12.0 was utilized to obtain the diagnostic accuracy estimate. 

RESULTS 

Based on this meta-analysis, Skin-to-Stone Distance is an independent predictor of ESWL outcome with 87.6% sensitivity 

and 66.9% specificity.  It has a diagnostic accuracy of 77.3%. 

CONCLUSION 

This meta-analysis provides a strong statistical evidence that SSD is a predictor of ESWL outcome in patients with 

urolithiasis.  This easily obtainable variable can help streamline the care of patients with stone disease and reduce 

unnecessary treatments.   

RECOMMENDATIONS 

It is advocated that SSD be routinely measured and incorporated in the CT Stonogram report.  Further research is encouraged 

in order to come up with a standardized method of measuring SSD. 

 

 

CORRELATION OF SONOMAMMOGRAPHIC IMAGING FEATURES AND IMMUNOHISTOCHEMICAL 

SUBTYPES IN DIAGNOSED BREAST CANCER PATIENTS AT WEST VISAYAS STATE UNIVERSITY 

MEDICAL CENTER: 

A 4 YEAR RETROSPECTIVE STUDY 

 

MA. XENIA I. ESLABAN, MD, DPBR; MA. SOCORRO I. MARTINEZ, MD, FPCR, FUSP, FCT-MRISP 

ADAH GRACE M. CATEDRAL, MD, FPCR, FUSP, FCT-MRISP 

 

ABSTRACT 

Introduction: Classifying breast cancers based on their immunohistochemical staining properties and stratifying lesions 

into 4 subtypes greatly help in planning treatment options and predicting treatment response patterns and outcomes.  

Sonomammography has been the mainstay of diagnosis in our local setting with imaging descriptors used in Breast Imaging 

Reporting and Data System (BIRADS) that guides surgeons when to do breast interventional procedures for definitive 

diagnosis. Few studies, however, have tried to evaluate the commonly used imaging descriptors and their relationship to the 

alternate sub grouping of breast cancer which is based on their cell receptor reactivity, namely Luminal A, Luminal B, Her2-

Enriched and Triple-Negative subtypes.  This study aims to find out if these imaging descriptors can also be used to 

determine immunohistochemical subtype of a lesion. The study will help identify the sonomammographic findings most 

suggestive of the immunohistologic subtype, especially the Triple-Negative subtype that carries the worst prognosis. 

METHODS 

This retrospective study was approved by West Visayas State University Unified Biomedical Research Ethics Review 

Committee (WVSU-EBRERC).  All patients who underwent definitive surgeries of breast mass with malignant histologic 

yield and underwent immunohistochemical staining and pre-surgical mammography and/or sonography from March 2013 

to March 2017 were included in the study. The histopathologic, immunohistochemical profile and sonomammographic 

results were collected, cross-tabulated and analyzed using Chi square test for associations.   
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RESULTS AND DISCUSSION  

Mammographic imaging features were found to have no statistical correlation with IHC subtypes. On sonography, mass 

shape, margins and associated calcifications were found to be significantly correlated with IHC subtypes. The study showed 

that round or oval masses with well-circumscribed margins more likely belong to Triple-Negative subtype while irregularly-

shaped lesions with non-circumscribed margins and intratumoral suspicious calcifications are more likely a Luminal A 

subtype cancer.  

CONCLUSION AND RECOMMENDATIONS 

 Sonography has added prognostic value in distinguishing Triple-Negative cancers which is the most aggressive subtype 

with the worse prognosis from Luminal A cancers which has the best prognosis. Substratifying the lesions into 4 IHC 

subtypes based on imaging, however, was not achieved as Luminal B and Her2-enriched lesions showed intermediate 

findings in this retrospective study. A follow-up prospective study with a larger population is necessary for a more accurate 

conclusion. 

 

 

RELATIONSHIP OF GALLBLADDER WALL THICKNESS BY COMPUTED TOMOGRAPHY WITH 

BENIGN VERSUS MALIGNANT ASCITES 

 

MICHELLE VANESSA F. TABANDA, MD, DPBR 

 

ABSTRACT 

Introduction:  

The study aimed to determine and contrast benign versus malignant ascites that may cause increased gallbladder wall 

thickness on computed tomography scan findings among adult patients. 

 

MATERIALS AND METHODS 

This retrospective cross- sectional study included a total of 64 in and out patients who underwent an abdominal computed 

tomography scan from January 1, 2016 to December 31, 2016. The subjects must have been diagnosed with ascites and 

gallbladder wall thickening to be included in the study. Medical records of each of the subjects were reviewed and 

information including age, sex, and presence or absence of malignancy were collected for each patient. Presence and type 

of malignancy were confirmed by reviewing the cytology or histopathology report of the patient. Any patient less than 18 

years old, with thin gallbladder wall (less than 3mm), and any patient without ascites was excluded from the study. Finally, 

the total number of actual participating patients was 64 (36 males and 28 females; mean age 55 years, ranging from 18 to 91 

years). 

Categorical variables were expressed as proportions and continuous variables as mean, frequency and percentage. T- Test 

was used for statistical assessment to determine the difference in gallbladder wall thickening in benign versus malignant 

ascites. The p- value was set at 0.05. The diagnostic value of gallbladder wall thickening was determined using sensitivity, 

specificity, and positive and negative predictive value.  

 

RESULTS:     

There were 44 patients or 68.75% with benign ascites and 20 patients or 31.25% with malignant ascites. The subjects were 

grouped into age ranges with the 58- 67 years old age group having the highest percentage of gallbladder wall thickening in 

benign ascites and the 38- 47 years old age group having the highest percentage of gallbladder wall thickening in malignant 

ascites. The mean gallbladder wall thickness of adult patients with benign ascites was 4.3775mm and 4.3833mm for patients 

with malignant ascites. The study also showed that there is no significant relationship between gallbladder wall thickening 

with benign and malignant ascites. The test has 90% sensitivity, 16.64% specificity, 32.14% positive predictive value, and 

75% negative predictive value of gallbladder thickening in predicting malignant versus benign etiology of ascites. 

 

CONCLUSION 

It has been recognized that gallbladder wall thickening is seen in patients with ascites from either a benign or malignant 

cause. However, this study shows that there is no significant relationship between gallbladder wall thickening and the cause 

of ascites as to whether the ascites is of benign or malignant etiology. Accordingly, the measurement of gallbladder wall 

thickness cannot be used as a gauge to determine the etiology of ascites. Laboratory and histopathologic parameters still 

remains to be the gold standard in determining whether ascites is due to a benign versus malignant etiology. 

 

Keywords: Gallbladder wall thickness (GWT), benign ascites, malignant ascites, CT scan 
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COLLECTION IN FOCUSED ABDOMINAL SONOGRAPHY FOR TRAUMA (FAST) 

AND VOLUME OF HEMOPERITONEUM 

IN ADULT BLUNT ABDOMINAL TRAUMA PATIENTS 

 

JEANETTE E. CALLEJAS-KING, MD, DPBR 

TEOFILO B. MANUEL, MD 

ADVISER: 

FLORENDA B. TUBILLARA, MD, FPCR, FUSP 
ABSTRACT 

Introduction: 

 Focused abdominal sonography for trauma (FAST) is used to initially evaluate blunt abdominal trauma to 

identify free peritoneal fluid, whether positive or negative FAST.  

 The purpose and general objective of this study is to expand the use of FAST in the emergency setting- to 

approximate the volume of hemoperitoneum using the depth of the Morison’s pouch measured during FAST 

examination.  

 Morison’s pouch is the most dependent peritoneal recess in the upper abdomen and preferentially collects 

free peritoneal fluid.  

 
Method: 

• Prospective correlational study from May to December 2016; 29 adult blunt abdominal trauma patients.  

• Depth of Morison’s pouch was measured from images acquired during FAST while volume of 

hemoperitoneum and organ injured during surgery were gathered from the anesthesia record and surgical 

memoranda.  

• Linear regression was used for correlation between depth of Morison’s pouch and volume of 

hemoperitoneum.  

 

Results: 

• High positive and significant relationship between Morison’s pouch depth during FAST examination and volume 

of hemoperitoneum during surgery was noted. 

• Every 1 cm in depth of the Morison’s pouch during FAST corresponds to an about 881 ml increase in the volume 

of the hemoperitoneum.  

 

Recommendations:  

• To conduct a similar multi-center study with longer duration  

• To conduct a similar study but shorter time interval  between FAST ultrasound  and start of operation, 

possibly in the operating room prior to start of surgery 

 
I. Background of the Study 

 In major centers, focused abdominal 

sonography for trauma (FAST) is used to initially 

evaluate blunt abdominal trauma. It is used to identify 

free peritoneal fluid in the Morison’s pouch, left upper 

quadrant and pelvic areas. Those with presence of 

fluid are called “positive fast” indicating the presence 

of hemoperitoneum.1The use of FAST became 

prevalent in the 1990s in US and Canada, with 80% of 

level 1 adult primary centers using the procedure.2 

FAST became advantageous because it is performed 

relatively quick and easy to comprehend by both the 

clinician and radiologist. It is performed with high 

specificity even by the emergency physicians3 Also, it 

reduces unnecessary exposure of patients to ionizing 

radiation as there is a decrease in use of CT 

examinations of the abdomen in low and medium-risks 

patients.4 This is especially true in our institution 

where not only do we aim to cut down on radiation 

exposure but also to minimize hospitalization costs for 

the patient, being a government hospital.  

 However, the use of FAST is limited to 

identifying the presence of hemoperitoneum in 

abdominal trauma. It is a goal-directed study to answer 

one simple question: Is there intraperitoneal fluid or 

not? 5 The purpose of these study is to expand the use 

of FAST examination in the emergency setting, 

specifically in approximating the volume of 

hemoperitoneum in “positive FAST” patients using 

the depth of fluid collection seen in the Morison’s 

pouch, as it is rapidly and easily performed. The 

posterior subhepatic space (Morison’s pouch) is the 

most dependent peritoneal recess in the upper 

abdomen6, thereby preferentially collects blood or any 
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free fluid frequently and the earliest in cases of 

trauma.7 During surgery, volume of hemoperitoneum 

is determined by measuring the actual volume of blood 

evacuated in the peritoneal cavity, usually reported as 

total blood loss, as seen in the operative report. 

 

General Objective 

 To correlate the depth of Morison’s pouch 

fluid collection in Focused Abdominal Sonography for 

Trauma (FAST) and volume of hemoperitoneum in 

adult blunt abdominal trauma patients 

 

II. Specific Objectives 

1. To determine the depth of Morison’s pouch 

fluid collection for patients positive for 

hemoperitoneum during Focused Abdominal 

Sonography for Trauma (FAST) 

2. To quantify the volume of hemoperitoneum 

during surgery for adult patients who are 

positive during FAST examination 

3. To correlate the volume of hemoperitoneum 

and the depth of Morison’s pouch fluid 

collection obtained during FAST 

examination 

4. To correlate the volume of hemoperitoneum 

and the depth of Morison’s pouch fluid 

collection obtained during FAST 

examination according to organ injured. 

5. To correlate the volume of hemoperitoneum 

and  time interval between FAST 

examination and start of operation 

 

III.  Hypotheses 

1. There is no correlation between the volume 

of hemoperitoneum and the depth of 

Morison’s pouch fluid collection obtained 

during FAST examination 

2. There is no correlation between the volume 

of hemoperitoneum and the depth of 

Morison’s pouch fluid collection obtained 

during FAST examination according to organ 

injured. 

3. There is no correlation between the volume 

of hemoperitoneum and time interval 

between FAST examination and start of 

operation. 

 

IV. Conceptual Framework 
        Independent  Dependent  

Variables            Variable                   

 

 

 

 

IV. Significance of the Study 

Focused Abdominal Sonography for Trauma (FAST) 

examinations would not only be used to screen 

patients who are positive for hemoperitoneum but also 

to estimate the volume of hemoperitoneum which 

could provide a glimpse into the possible prognosis of 

the patient relating to the severity of the abdominal 

trauma. These could further expand the role of FAST 

during clinical evaluation that could provide surgeons 

a clearer scenario of the clinical status of trauma 

patients. 

 

V. Scope and Limitations 

This study would only investigate the correlation of 

the depth of the Morison’s pouch fluid collection and 

volume of hemoperitoneum during actual surgery. 

Free peritoneal fluid collection in other peritoneal 

compartments would no longer be included in this 

study. Only adult patients will be included in the study 

as pediatric patients have varying management 

protocols. Clinical outcomes of the patients included 

in this study would no longer be investigated. 

 

METHODOLOGY 

I. Study Design 

This study will use a correlational study design, which 

aims to determine if there is a relationship between 

two or more quantitative variables, in this case: 

volume of hemoperitoneum, depth of Morison’s pouch 

fluid collection during FAST examination and time 

interval between FAST examination and start of 

operation. Dr. Jeanette E. Callejas-King will be the 

primary investigator while Dr. Teofilo B. Manuel from 

the Department of Surgery will be a co-investigator in 

this study. Dr. Florenda B. Tubillara will act as the 

adviser of this study. 

 

II. Study Setting 

 This study will be conducted in the 

Ultrasound Section of the Department of Diagnostic 

Imaging and Radiologic Sciences and Operating 

Room of Corazon Locsin Montelibano Memorial 

Regional Hospital in Bacolod City, Negros 

Occidental. 

 

III. Study Period 

 This will be a prospective study conducted 

from May to December 2016. 

 

IV. Study Population 

 All patients referred for FAST ultrasound in 

the ultrasound section of the department will be 

included, for as long as they satisfy the following 

criteria: 

 The inclusion criteria are the following: 

 depth of Morison’s 

pouch fluid collection 
during FAST 

examination 

 time interval between 
FAST ultrasound to 

start of operation 

volume of 
hemoperitoneum 

during surgery   
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1. adult patients with clinical assessment of 

abdominal trauma who underwent Focused 

Abdominal Sonography for Trauma (FAST) 

examinations with positive results 

2. the same patients were operated less than 5 

hours from the time of FAST examination 

 The exclusion criteria are the following: 

a. adult patients with negative FAST 

examinations despite undergoing surgical 

operation 

b. positive FAST patients operated 5 hours or 

more after the FAST examination 

c. adult patients with known co-morbidities, 

specifically liver, renal and cardiac problems 

 

V. Data Collection Method 

The researchers will collect the following data from all 

subjects included in the study: depth of fluid collection 

in the Morison’s pouch during FAST examination and 

volume of hemoperitoneum and organ/s injured during 

surgery.  

All patients referred to our department for FAST 

examination will be included in the study, as long as 

they satisfy the inclusion and exclusion criteria.  

Depth of Morison’s pouch will be measured from the 

images of the Morison’s pouch acquired during FAST 

examination by measuring the widest distance 

between the interface of the medial border of the right 

liver lobe and lateral border of the right kidney which 

is separated by the fluid collection.  

The age and sex of the patients will also be 

documented. 

The volume of hemoperitoneum will be obtained from 

the blood loss reported in the anesthesia record. 

Organ/s injured will be taken from the surgical 

memoranda.  

      Patient’s co-morbidities, specifically liver, renal 

and cardiac problems, will be checked in the history 

and physical examination forms in the patient’s chart, 

prior to inclusion in the study. 

Patient’s name will be anonymized and will be only 

designated a control number for reference. Only 

needed data will be included in the final paper. 

 

VI. Data Processing and Analysis 

Linear regression will be used to determine if there is 

correlation between the depth of fluid collection in 

Morrison’s pouch during FAST examinations and 

volume of hemoperitoneum during surgery. Similar 

statistical tool will be used to determine if there is 

correlation between time interval from FAST 

examination to start of surgery and volume of 

hemoperitoneum during surgery. 

 

VI. Operational Definitions 

FAST – an acronym for focused abdominal 

sonography for trauma (FAST). It is an ultrasound 

examination performed to determine the presence of 

free peritoneal fluid collection in abdominal trauma 

patients. 

Morison’s pouch – is also known as the posterior 

subhepatic space. It is the most dependent peritoneal 

recess in the upper abdomen. It is a potential space 

unless distended by peritoneal fluid. 

Depth of Morison’s pouch- in this study, it refers to 

the widest distance between the lateral border of the 

right kidney and medial border of the right liver lobe 

in a coronal view examination along the right mid-

axillary line during ultrasound examination. These 

surfaces usually apposed each other except with the 

presence of fluid interposed between them. 

 

VII. Ethical Consideration 

This protocol has been evaluated by the CLMMRH 

Research Ethics & Review Committee and has been 

given approval for implementation last April 21, 2016. 

 

RESULTS 

Profile of the Patients   

 A total of 29 patients comprise of mostly 

males (80%) were included in the conduct of this 

study. The mean age of the patients was 34, where the 

youngest was 18 years old and the oldest was 67 years 

old. Ninety minutes or about an hour and a half was 

the average time interval from FAST ultrasound to 

start of operation of the patients while the least time 

interval recorded was 10 minutes and the most was 

260 minutes or about 4 hours and 20 minutes. In terms 

of Morison’s pouch (MP) depth during FAST 

examination as measured in centimeter (cm), the 

average Morison’s pouch depth was 0.79 cm while the 

average volume of hemoperitoneum was 823 ml.  

Table 1 shows the data.  
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Table 1. Profile of the Patients 

 
Table 2. Tabulated Raw Data 

 
Table 3 revealed that there is a high, positive 

and significant relationship between MP Depth and 

volume of hemoperitoneum (r=.700, p<.05) while the 

relationship between time interval from FAST to start 

Sex 

  Male 24 (82.8%) 

Female 5 (17.2%) 

Total 29 

Age 

  

  

Average Age 35 (±13) 

Minimum 18 

Maximum 67 

Time interval from FAST to start of 

operation (in minutes) 

  

Average 73 (±59) 

Minimum 10 

Maximum 260 

MP Depth (cm) 

  

  

Average 0.77 (±.47) 

Minimum 0.26 

Maximum 1.9 

Vol. of Hemoperitoneum (ml) 

  Average 817 (± 607) 

Minimum 50 

Maximum 2200 
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of operation and volume of hemoperitoneum is not 

significant. Holding other variables constant, MP 

Depth explains 49% of the variances in the volume of 

hemoperitoneum while time Interval for FAST to start 

of operation only explain 1.2% of the variances in the 

vol. of hemoperitoneum .  As such, we expect that an 

increase in the MP Depth would also lead to increase 

in vol. of hemoperitoneum. 

 

Table 3. Relationship between Variables 

 

Paired Variables R R squared Sig.* 

Time interval from 

FAST to start of 

operation and Vol. of 

Hemoperitoneum 

-.108 .012 .621 

MP Depth  and Vol. 

of Hemoperitoneum 

.700 .490 .000 

*significant if with p <.05 

Regression Line Model for Each 

Independent Variable 

 

Table 4 shows the regression equation to the 

volume of hemoperitoneum = (-1.939) Time Interval 

+ (868.486) MP Depth +289.538. MP Depth 

significantly contributes to the dependent variable 

with significant value of .000 which is less than 0.05 

alpha while Time Interval from FAST to start of 

operation is not a significant predictor. This result 

implies that taken into consideration the time interval 

from FAST examination to start of surgical operation, 

a centimetre increase in the MP depth would 

correspond to about 868.486 points increase in the Vol. 

of Hemoperitoneum. The linear relationship between 

MP Depth and Vol. of Hemoperitoneum  is further 

shown by the fitted line plot shown in Figure 1 while 

Figure 2 explain the relationship between Time 

Interval from FAST examination to start of surgery and 

volume of hemoperitoneum, the latter does not show 

any significant correlation. 

 

 The result of this study indicates that an 

increase in the MP Depth also leads to increase in the 

Vol. of Hemoperitoneum of about 881 ml in every 1 

cm increase in the MP Depth.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4.  Regression Model Coefficients 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 95.0% Confidence Interval for B 

B Std. Error Beta     Lower Bound Upper Bound 

Constant 
199.4

44 
162.802   1.225 0.231 

-134.597 533.486 

Time Interval -0.969 0.74 -0.175 -1.309 0.202 

-2.488 0.55 

MP Depth 

(cm) 

901.8

13 
168.553 0.716 5.35 0 

555.971 1247.655 

 
Dependent Variable: Vol. of Hemoperitoneum (ml) 
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Figure 1. Scatter Plot Showing Relationship between MP Depth and Vol. of Hemoperitoneum. 

                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Scatter Plot Showing Relationship between Time Interval and Vol. of  

                Hemoperitoneum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Determining the relationship of Morison’s pouch fluid 

collection and volume of hemoperitoneum according 

to organ injured is not possible due to the limited 

subjects included in this study. Of the 29 patients that 

qualified for this study, most of the identified injured 

organs only listed very low frequencies with some 

subjects having injuries in multiple organs.  
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DISCUSSION 

One of four life threatening injuries that must be 

identified during the primary survey of blunt 

abdominal trauma patients is massive 

hemoperitoneum. FAST ultrasound is the examination 

of choice to identify this in the clinical setting. 

Hemodynamically stable or not, FAST is performed 

initially to determine the course of management unless 

with the presence of peritonitis, as stated in the 

algorithm for the initial evaluation of blunt abdominal 

trauma patients.1 However, its utility is but limited to 

being “positive” or “negative” FAST, implying the 

presence of free peritoneal fluid. It has no role for the 

detection of organ injuries, as low as 41% in 

sensitivity7. A recent Cochrane review expanded the 

utility of FAST, now expanding its utility even in 

penetrating trauma. It concluded that a positive FAST 

indeed has a high incidence of intra-abdominal injury 

but a negative FAST in penetrating trauma should be 

further investigated by either local wound exploration, 

CT, deep peritoneal lavage or laparotomy.8The same 

conclusion was reached by Helling, et. al. with regards 

to FAST negative patients with blunt abdominal 

trauma as these patients should be managed 

expectantly using other imaging studies.9 

In as early as in 1980, the presence of free fluid in the 

peritoneal recesses such as the Morison’s pouch have 

been investigated. Investigators have coined the 

termed “moon crescent” sign when the Morison’s 

pouch is distended by as little as 30 to 40 ml. They 

then concluded that the presence of the “moon 

crescent” sign is of interest in radiologic evaluation.10  

However, investigations in trying to quantify volume 

of hemoperitoneum based on the depth of the 

Morison’s pouch are rarely encountered in available 

literature. 

Result of this study implied that every centimeter 

increase in the Morison’s pouch depth corresponded to 

an increase of 881 ml in the volume of 

hemoperitoneum. This is contrary to the rule of thumb 

mentioned  by Logan, P. and Lewis, David, stating that 

a rim of 0.5 cm of fluid seen in the Morison’s pouch 

represent approximately 500 ml of peritoneal fluid 

while 1 cm represents about 1000 ml of peritoneal 

fluid.11  

 

Another result of this study is that time interval 

between FAST examination and start of operation is 

not a significant predictor for volume of 

hemoperitoneum, The authors initially wanted to 

shorten the time interval between FAST examination 

and start of operation to the barest minimum. 

However, given the realities in the actual hospital 

setting that causes delay in the start of surgical 

operations (e.g. high volume of surgical operations 

performed in the institution and patient’s being 

observed first before surgical intervention is decided 

by the surgical department), a maximum time interval 

of less than 5 hours was agreed for this baseline study. 

Regression analysis implied that time interval is not a 

significant predictor of the volume of 

hemoperitoneum, in this study.  It can be then 

hypothesized that the volume of hemoperitoneum is 

not significantly altered by time interval cut-off set in 

in this study (less than 5 hours from FAST 

examination to start of operation).  

No other parallel or similar studies were encountered 

during literature review. Branney SWE, et. al., tried to 

determine the minimum amount of intraperitoneal 

fluid collection detectable in the Morison’s pouch in 

ultrasound examination by infusing fluid into the 

peritoneal cavity during diagnostic peritoneal lavage 

(DPL). They concluded that the mean volume of fluid 

detectable in ultrasound is 619 ml. Only 10% of 

sonographers detected fluid in volumes less than 400 

ml while a 97% sensitivity was noted for volumes of 

more than 1000 ml.12 This study had an average 817 

ml of hemoperitoneum quantified in the 29 cases 

included in this study which falls well above the 619 

ml mean volume of peritoneal fluid for it to be 

detectable by ultrasound in the Morison’s pouch 

according to Branney, SW, et. al. 

One author suggested that quantifying free fluid 

during initial assessment may aid surgeons in selecting 

patients for laparotomy. They added the depth of the 

fluid collections in the different sites during 

sonography which they assigned as the patient’s score. 

90% of the patients with scores of 2 or less were 

conservatized while those with scores of >2, 75% 

underwent laparotomy. The author added that they 

include in their report the “hemoperitoneum score” if 

requested by the attending surgeon.13 Another simpler 

scoring system was developed by Huang, et. al which 

only used two groups, group 1 (score = or >3) 96% 

required laparotomy while group 2 (score <3), 

laparotomy was only done in 38%.14 Unfortunately, 

these two studies paid no particular attention to the 

depth of Morison’s pouch fluid collection. 

Studies have been done to look for methods to quantify 

peritoneal fluid collection. One study investigated the 

accuracy of peritoneal fluid measurements using 

transvaginal ultrasound examination. They instilled 

Ringer’s lactate fluid into the peritoneal cavity and 

positioned the patient in a negative Trendelenburg 

position. They then measured the peritoneal fluid 

during transvaginal examination using a quadratic 

regression equation with an overall coefficient of 

variation of 19%. They concluded that transvaginal 

examination in a standardized setting can accurately 

estimate small and large volumes of peritoneal fluid.15 

Another study estimated the peritoneal fluid volume in 

patients with ascites. They recorded the greatest 
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vertical depth and abdominal circumference at the 

same level. The ascitic fluid was modeled as a segment 

of a sphere. Reference method was injection of 99, Tc-

labelled macroalbumin into the peritoneal cavity. A 

correlation coefficient between the methods was 

0.96.16 It is my opinion that the results of this studies 

are complex and difficult to apply in the actual clinical 

setting. If proven by other collaborative multi-center 

studies with more subjects, simply measuring depth of 

the Morison’s pouch fluid collection during ultrasound 

to estimate peritoneal fluid volume would be more 

practical and easy to use in the emergency setting. 

 

CONCLUSIONS 
Results of this study showed a high positive and 

significant relationship between Morison’s pouch 

depth during FAST examination and volume of 

hemoperitoneum during surgery while the relationship 

between time interval from FAST examination to start 

of operation and volume of hemoperitoneum during 

surgery is not significant.  

Results further showed that every 1 cm in depth of the 

Morison’s pouch during FAST examination 

corresponds to an about 881 ml increase in the volume 

of the hemoperitoneum during actual surgery. 

 However, correlation of the volume of 

hemoperitoneum during surgery and depth of MP 

during ultrasound according to organ injured was no 

longer done in this study due to limited number of 

subjects   

 

RECOMMENDATIONS 
The author recommends the conduct of a similar 

multi-center study, with a longer study period, to 

include a larger number of subjects. In this way, 

correlation between volume of hemoperitoneum and 

depth of Morison’s pouch depth during FAST 

examination can be expanded according to organ 

injured. 

 It is also recommended by the author that another 

similar study be also conducted but this time FAST 

ultrasound with measurement of the depth of 

Morison’s pouch fluid collection performed just prior 

to start of operation, possibly in the operating room to 

confirm if our findings still stands true without or very 

minimal influence of time interval between start of 

operation and performance of the FAST examination. 

 Lastly, the author recommends that the a survey 

for all FAST positive trauma patients undergoing 

surgery would be done in coordination with the 

Surgery department to assess the accuracy in the actual 

clinical setting of our conclusion that every 1 cm in 

Morison’s pouch depth in ultrasound corresponds to 

an 881 ml increase in volume of hemoperitoneum, 

even if only just limited initially to our institution.  
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ABSTRACT 

Non-ionic iodinated contrast media of varying osmolality are potent substances, capable of inducing immediate but 

temporary hemodynamic changes with fairly understood multifactorial mechanisms of action. Based on department 

consensus, it is believed that hypertensive individuals who will undergo contrast-enhanced CT scans are at risk for 

further elevation of blood pressure and consequent increased likelihood of multi-organ complications. A protocol has 

been devised and instituted in the Department of Radiology of The Medical City to manage these patients. Probable 

drawbacks to such time-consuming guidelines include extended waiting time, prolonged fasting state, potential disease 

exposure, delayed diagnosis and poor satisfaction of patients. A retrospective analytical observation research design 

was conducted to determine whether bolus intravenous administration of non-ionic low osmolar iodinated contrast 

media by a power injection system causes statistically and clinically significant changes on the arterial blood pressures 

of hypertensive patients during CT of the abdomen. After accounting for potential confounders, statistical analyses 

show no significant differences in the systolic and diastolic blood pressures of hypertensive patients before and after 

the procedure (p-value > 0.05). In addition, the frequency of subjects who eventually developed hypertensive urgency 

or emergency was 0 out of 288. 

 

Introduction: 

Statement of the Problem 

Is there a significant decrease or increase in arterial 

blood pressure measurements after mechanical 

intravenous bolus administration of non-ionic low 

osmolar iodinated contrast media among hypertensive 

adult patients undergoing CT of the abdomen? 

 

Significance of the Study 

The management of patients with elevated arterial 

blood pressure prior to a scheduled contrast-enhanced 

CT poses as a challenge among members of the 

Radiology Department. Radiologists and trainees are 

exceedingly cautious when intervening 

pharmacologically due to lack of clinical experience in 

dispensing anti-hypertensive drugs and fear of 

inducing untoward side effects from potential multi-

drug interactions. Guidelines that are largely based on 

clinical experience have been drafted and instituted by 

the department to manage patients with persistently 

heightened blood pressure (≥ 160/100 mmHg) at the 

expense of extended waiting time, prolonged fasting 

state, potential disease exposure, delayed diagnosis 

and poor satisfaction of patients. Currently, no 

consensus has been made by the American College of 

Radiology or the Philippine College of Radiology 

regarding the matter. By achieving the objectives, the 

study may be able to provide substantial data which 

can support or refute the existing protocol of the 

department.  

 

Objectives of the Study 

General Objective 

To determine the effects of non-ionic low osmolar 

intravenous contrast media on the arterial blood 

pressure of hypertensive patients during CT of the 

abdomen 

 

Specific Objectives 

To determine substantial net changes in systolic and 

diastolic blood pressures of hypertensive adult patients 

after receiving intravenous contrast from a power 

syringe during CT of the abdomen. 

To identify specific variables from the standardized 

history and physical examination forms of the 

department that may be associated with significant 

pre- and post-procedure arterial blood pressure 

differences among the studied population 

To account the number of patients within the sample 

size who developed hypertensive urgency or 

emergency after contrast-enhanced CT of the 

abdomen 

 

Hypothesis 

The observed changes in the systolic and diastolic 

blood pressures of hypertensive patients after 

intravenous bolus administration of non-ionic low 

osmolar iodinated contrast are not significant (H0 or 

null hypothesis).  On the other hand, the alternative 
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hypothesis (H1) is the presence of substantial changes 

between pre- and post-contrast arterial blood pressures 

 

Review of Related Literature 

Department Guidelines in the Management of 

Elevated Blood Pressure Prior to Contrast-Enhanced 

CT 

No guidelines have been established by the American 

College of Radiology and Philippine College of 

Radiology in the management of patients with 

persistently elevated blood pressures prior to a 

contrast-enhanced CT examination. Nevertheless, a 

protocol has been devised by the Radiology 

Department of The Medical City. This guideline is 

primarily based on anecdotal evidence and consensus 

among consultants of the department that intravenous 

bolus contrast administration may further increase 

blood pressure and thereby heighten the risk for multi-

organ complications (see Table 1). The blood pressure 

ranges in this protocol were primarily based on the 

stages of hypertension categorized by The Seventh 

Report of the Joint National Committee Prevention, 

Detection, Evaluation, and Treatment of High Blood 

Pressure (Chobanian, Aram, et. al., 2004). In this 

report, persistent changes in systolic blood pressure 

(SBP) of 20 mmHg and diastolic blood pressure 

(DBP) of 10 mmHg above the set goal per comorbidity 

and age are significant among cardiologists in the 

clinical setting (Chobanian, Aram, et. al., 2004). 

Although the cautious yet proactive stance of the 

department is noteworthy, no experimental studies are 

available to validate the existing protocol. Indirectly, 

understanding hemodynamic physiology of contrast 

media, knowing the intravascular effects of a power 

injector system, and recognizing the probability of 

adverse contrast reactions may provide the needed 

evidences. 

 

Table 1: Guidelines in the management of 

hypertensive patients with elevated blood pressure 

prior to contrast-enhanced CT and MRI procedures 

 

Hemodynamic Physiology of Contrast Media 

Intracellular calcium content primarily influences 

overall vascular tone (Morcos, S.K., et. al, 1998). The 

influx and efflux of calcium through specific cell 

membrane channels and pumps are modulated by the 

dynamic balance of constrictors and dilators, which 

are derived from sympathetic innervation (e.g. 

noradrenaline and baroreceptors), products of 

metabolism (e.g. carbon dioxide and lactase), 

endogenous peptides (e.g. nitric oxide and 

prostacyclin) and endocrine factors (e.g. adrenaline 

and angiotensin converting enzyme) (Morcos, S.K., et. 

al, 1998). Vascular tone is also modified by the 

presence and severity of atherosclerosis and its various 

risk factors through endothelial dysfunction secondary 

to abnormal adhesion of platelets, neutrophils and 

leukocytes as well as release of potent vasoconstrictors 

such as Thromboxane A2 (Morcos, S.K., et. al, 1998). 

Risk factors for atheroma formation include 

hypertension, increasing age, male, dyslipidemia and 

others.  

 

High, low and iso-osmolar iodinated contrast media 

are vasoactive substances that modulate intracellular 

calcium. The specific mechanism of action, however, 

is fairly understood and thought to be multifactorial. 

Especially at high dosages, hemodynamic changes of 

the contrast medium are considerable and immediate 

but last only a few minutes (Morcos, S.K., et. al, 

1998). The osmolality and innate chemical structure of 

radiographic iodinated contrast can cause 

vasoconstriction and vasodilation through directly 

affecting the vascular smooth muscle cells as well as 

regulating the intravascular synthesis and release of 

endothelium-derived endothelin, nitric oxide and 

prostacyclin (Morcos, S.K., et. al, 1998).  

 

Early studies in anesthetized rats and pigs (animal 

models of choice) show no relevant cardiovascular 

effects by the administered non-ionic contrast material 

(Morcos, S.K., et. al, 1998). However, newer in vivo 

Blood Pressure Management 

SBP ≥ 180 and DPB 

≥ 110 

Defer procedure. 

Refer patient to Emergency Room (ER).  

SBP = 150 – 179 
and DPB = 100 - 

109 

If asymptomatic, let the patient rest for 
30 minutes and take blood pressure 

every 15 minutes. 

If patient did not take anti-hypertensive 
medications due to fasting, allow patient 

to take it with sips of water. 

If after 30 minutes SBP ≤ 149 and DBP 
≤ 99, the patient may proceed with the 

procedure. 

If blood pressure stays the same or rises, 
manage the symptom pharmacologically 

or reschedule procedure and or refer to 

ER or attending physician for blood 
pressure control. 

SBP ≤ 149 and DPB 

≤ 99 

The patient may proceed with 

contemplated examination. 
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studies reveal increases in stroke volume, cardiac 

output and left ventricular workload; decreases in 

peripheral vascular resistance and heart rate; and 

deviations in systemic and peripheral arterial blood 

pressures (Morcos, S.K., et. al, 1998). A tri-phasic 

pattern of arterial blood pressure change is observed 

within the first minute after intravenous bolus 

administration of radiographic contrast, demonstrating 

a slight rise in blood pressure due to an increase in 

stroke volume followed by a steep fall owing to a 

decrease in peripheral vascular resistance and then to 

a return to baseline (Morcos, S.K., et. al, 1998). The 

variations in the aforementioned hemodynamic 

parameters are clinically insignificant and do not pose 

any hazard to patient safety (Schmid, Isabelle, et. al., 

2007). When comparing the effects between non-ionic 

low osmolar and iso-osmolar iodinated contrast media 

on the heart rate, left ventricular pressure and systolic 

and diastolic blood pressures, no significant changes 

are observed (Schmid, Isabelle, et. al., 2007). 

 

Other concurrent hemodynamic effects of iodinated 

contrast medium include the following: hypervolemia 

from administered contrast volume and osmotic load; 

decrease of myocardial contractility through alteration 

of blood ionic composition or via chemotoxic effects 

onto the myocardium; hemorheological changes due 

to variations in plasma viscosity; modification of 

erythrocyte deformation and aggregation; and vascular 

tone changes induced by hypoxic effects of 

hemodilution, shear stress of vessel wall and direct or 

indirect stimulation of autonomic nervous reflex 

(Danguilan, Romina, et. al., 2013 and Morcos, S.K., 

et. al, 1998). To add to the complexity of multifactorial 

effects on vascular tone, individual organs respond 

differently to contrast medium. For example, the 

vascular bed of the lungs initially constrict and cause 

an acute increase in pulmonary arterial pressure with 

concomitant increase in cardiac output and pulmonary 

wedge pressure and then a subsequent decrease in 

pulmonary vascular resistance (Morcos, S.K., et. al, 

1998). On the other hand, renal arteries predominantly 

constrict when exposed intravascularly to contrast 

material (Danguilan, Romina, et. al., 2013 and 

Morcos, S.K., et. al, 1998).   

 

Intravascular Effects of a Power Injector System 

Power injectors are capable of delivering bolus 

contrast media intravenously at set parameters, which 

include the following: volume of 1 mL to syringe 

capacity in 1 mL increments, flow rate of 0.1 to 10 

mL/second in 0.1 mL increments, and pressure limit 

of 325 psi for 200 mL syringe (Indrajit, Inna, et. al., 

2015). This machine guarantees optimized 

opacification and delineation of normal anatomy and 

or pathologic lesions (Indrajit, Inna, et. al., 2015 and 

Kaluski, Edo, et. al., 2009). It is capable of controlled 

administration of contrast material for complex 

protocols such as that of cardiac CT, angiography, 

perfusion studies and more. The mechanical 

administration of contrast media is primarily governed 

by Poiseuille’s law, which states that velocity of fluid 

through a vessel is inversely proportional to the 

viscosity of the liquid and the length of the 

vasculature. Laminar flow of liquid is also directly 

proportional to the pressure difference across the 

vessel and fourth power of the radius of the 

vasculature. Safety issues concerning the use of the 

machine include extravasation of contrast media, 

introduction of air embolus, sepsis and rupture of 

vascular access. There are no studies to suggest that 

the usage of power injectors can induce hypertension 

(Kaluski, Edo, et. al., 2009). Several researchers 

conducted experiments on mammals, which are fairly 

related to this study. Doerfler et. al. (1997) 

administered intravenous bolus contrast agents at 

clinically relevant doses into rats and observed no 

significant alteration in arterial blood pressure and 

cerebral blood flow. Likewise, intracarotid injection of 

fluoroscopic contrast material via automatic pressure 

syringe into dogs by Hayakawa et. al. (1996) revealed 

no significant change in systemic blood pressure. 

 

Hypertension as an Adverse Physiologic Reaction to 

Iodinated Contrast Media 

According to the American College of Radiology, 

post-contrast development of hypertension is an acute 

adverse physiologic reaction that may necessitate 

medical management, especially when SBP ≥ 200 

mmHg and DBP ≥ 120 mmHg (Ellis, James, 2016). 

The advent of non-ionic low osmolar iodinated 

contrast media formulation and standard usage across 

the globe has further decreased the probability of 

developing not just hypertension but other adverse 

reactions as well (Iyer, Ramesh, et. al., 2013 and 

Andreucci, Michele, et. al., 2014). As stated in the 

included product pamphlets, the percentage of patents 

developing hypertension after intravenous 

administration per available CT contrast in the 

department is negligible (see Table 2).  

 

Table 2: Percentage of post-contrast hypertension 

development per contrast brand 
Contrast 

Brand 

Percentage of Post-Contrast 

Hypertension Development 

IopamiroTM 0.01 - 0.1% 

OmnihexolTM 0.01 - 0.1% 

OmnipaqueTM 0.01 - 0.1% 

ScanluxTM 0.01 - 0.1% 

UltravistTM < 1% 

XenetixTM Frequency undetermined on the basis of 
available data 

 



34 
 

Methodology: 

Research Design 

The study employs an analytical observation design in 

the retrospective assessment of arterial blood pressure 

changes of hypertensive patients after intravenous 

contrast-enhanced CT of the abdomen using a power 

injector. 

Sample population 

All adult patients, 18 years old and above, who 

underwent contrast-enhanced CT of the abdomen in 

The Medical City from July to December 2016 with 

concurrent history of hypertension during the time of 

examination were included in the study population. 

Exclusion criteria encompassed subjects who had 

persistently elevated blood pressure needing 

pharmacologic interventions or referral to the 

emergency room or attending physician; those who 

required anesthesia during the scan; and patients who 

had developed allergic reactions to the contrast 

material during or after the procedure.  

 

Sample size was calculated using the formula Z1-a/22 

p (1-p) / d2, where Z1-a/22 is the standard normal 

variate equivalent to 1.96 (P < 0.05); p is the expected 

proportion of the disease in the population pegged at 

25% (WHO, 2014); and d is the absolute error or 

precision decided to be 0.05 by the principal 

investigator. Using the formula, a sample size of 288 

subjects was considered adequate for this study. 

 

Pre-procedure  

As established by the department, prerequisites of the 

radiologic examination included the following: valid 

request of the radiologic procedure from the attending 

physician; a normal serum creatinine or medical 

clearance when the parameter was deranged; fasting 

state of at least four hours; and a fully accomplished 

history and physical examination form as conducted 

by Philippine Regulation Commission (PRC) licensed 

medical staff of the department one hour prior the CT 

scan.  

 

The age, sex, estimated glomerular filtration rate 

(eGFR), comorbidities and pre-contrast arterial blood 

pressures of the subjects were properly documented in 

their respective history and physical examination 

forms. All eGFR values were calculated using the 

CKD-EPI Creatinine 2009 equation of the National 

Kidney Foundation. The blood pressures were 

manually taken using appropriately calibrated 

sphygmomanometers and functional stethoscopes. 

 

CT Technique 

Contrast-enhanced CT images of the abdomen were 

obtained by PRC licensed Radiologic Technicians 

using Siemens Somatom Definition AS 128-slice 

scanners within an isolated leaded room. The subjects 

were scanned while assuming a supine position. The 

total elapsed time of the CT procedure was 

approximately 30 minutes. 

All examinations started with a topogram that utilized 

35 mAs and 120 kV as well as 128 x 0.6 mm 

collimation to define the craniocaudal extent of the 

study. Subsequently, plain and contrast-enhanced CT 

images during deep inspiration were taken and 

generated while employing 120 kV and the most 

optimal effective mAs, collimation and field of view.  

 

Different brands of non-ionic low osmolar iodinated 

contrast media were randomly selected for the 

examination (see Table 2 for the complete list of 

contrast brands utilized by the department). The 

specific brand used per procedure was recorded in the 

upper back portion of the history and physical 

examination forms. Contrast material amounting from 

80 to 100 mL was injected through a gauge 20 or 22 

cannula inserted into the peripheral vein of the patient. 

Approximately 5 mL of the total contrast volume was 

given manually as test dose. After 10 minutes, the 

remaining contrast plus 20 mL plain normal saline 

solution chaser were administered at a rate of 3 to 5 

mL/s by the available power injector in the institution, 

namely Medrad Stellant D Dual Syringe CT injection 

system.  

 

The type and amount of contrast utilized were 

immediately recorded by the radiologic technician into 

the history and physical examination forms of each 

patient. If present, assessment and proper 

documentation of adverse reactions to radiographic 

contrast media was also done by the fellow or resident 

of the department. 

 

Post-procedure 

Approximately 15 minutes after the radiologic 

examination, blood pressures were taken using 

appropriately calibrated sphygmomanometers and 

functional stethoscopes. These data were immediately 

recorded in the history and physical examination 

forms of the patients by the residents or nurses of the 

department. Post-procedure course of the patient in the 

CT suite were also documented. 

 

Data Analysis Plan 

The data from the fully accomplished history and 

physical examination forms of the patients were 

obtained from the local archives of the department (see 

Appendix 1). The age, sex, eGFR, comorbidities and 

pre- and post-contrast systolic and diastolic blood 

pressures were the primary variables evaluated for 

significant changes and/or associations with age, sex, 

eGFR and comorbidities through the use of 
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appropriate statistical tests in the SPSS software 

version 23. Null hypotheses were all rejected at 0.05α-

level of significance. 

Ethics 

The history and physical examination forms of the 

subjects were kept confidential. Each subject was 

randomly assigned a case number, which does not 

resemble any patient identifier information. All data 

were stored in a laptop that only the principal 

investigator can access. For this type of study, consent 

forms were not utilized. 

 

 

 

 

Results: 

Statistical Treatment Used 

 

Frequency, percentage, median, range (minimum and 

maximum), mean, and standard deviations were used 

to describe the variables (see Tables 3 and 4). A total 

of 288 valid patients was included in the study. Female 

subjects consist of 57.6% while 42.36% are male 

patients. Half of the patients are 60 years old and 

above with an average age of 61 years old. Majority of 

the patients have an eGFR greater than or equal to 60 

mL/min/1.73 m2 with an average of 83 mL/min/1.73 

m2. Diabetes (38.2%) and cancer (36.5%) are the most 

common comorbidities while renal (4.9%) and cardiac 

diseases (4.2%) are the least. There has been an 

increase in mean SBP of about a unit but the 

observations remain scattered during the post-test. On 

the other hand, a change in mean DBP of about 0.19 is 

very small to conclude significance.  

Table 3: Frequency table of the evaluated 

demographic data from the history and physical 

examination forms 

 

Variables Value 

Sex  

Male 122 (42.4%) 

Female 166 (57.6%) 

Age 61.21 ± 12.43 

18 to 39 years old 16 (5.5%) 

40 to 59 years old 101 (35.1%) 

60 years old and above  171 (59.4%) 

eGFR 83.1 ± 19.37 

< 60 mL/min/1.73m2 31 (10.8%) 

≥ 60 mL/min/1.73 m2 257 (89.2%) 

Comorbidities  

Renal disease 14 (4.9%) 

Cardiac disease 23 (8%) 

Thyroid disease 12 (4.2%) 

Diabetes 110 (38.2%) 

Allergy 49 (17.0%) 

Asthma 30 (10.4%) 

Cancer 105 (36.5%) 

Dyslipidemia 22 (7.6%) 

Total 288 (100%) 

 

Table 4: Mean and ranges of pre- and post-procedure 

SBP and DPB as well as net SBP and DBP 

 

To compare pre- and post-contrast SBP and DBP 

observations of all patients, paired T-tests were 

employed (see Table 5). With calculated p-values 

above 0.05, no significant changes on SBP and DBP 

were detected among hypertensive patients who 

underwent intravenous contrast-enhanced CT scans of 

the abdomen.  

Table 5: Paired T-tests comparing the means of the 

pre- and post-contrast SBP and DBP of all subjects 

 

Pre-contrast 

(mmHg) 

Post-contrast 

(mmHg) 

P-

value 

Interpretati

on 

SBP 
125.33 ± 17.96 126.29 ± 17.06 0.448 

Not 

Significant 

DBP 
79.22 ± 9.7 79.42 ± 8.62 0.754 

Not 

Significant 

Legend: * p-value < 0.05 

No significant changes were observed between the 

pre- and post-contrast blood pressure readings of 

subjects with pre-contrast SBP ≥ 140 of and DBP ≥ 90 

prior to the procedure (see Table 6).  

 

 

Table 6: Paired T-tests comparing the blood pressure 

means of hypertensive patients with pre-contrast SBP 

≥ 140 of and DBP ≥ 90 

  
Mean SD 

P-

value 
Interpretation 

SBP         

Pre-

contrast 
137.49 19.43 

.933 
Not 
Significant Post-

contrast 
137.73 20.11 

DBP     

Pre-
contrast 

88.06 8.44 

0.199 
Not 
Significant Post-

contrast 
86.30 8.72 

Legend: * p-value < 0.05 

Tables 7 and 8 demonstrate combined statistical 

analyses of profile variables and blood pressure values 

utilizing independent T-tests, paired T-tests and 

ANOVA. Independent T-tests were performed to 

 Value (mmHg) 

Pre-contrast SBP 125.33 ± 17.96 

Post-contrast SBP 126.29 ± 17.06 

Net SBP 0.95 ± 21.39 

Pre-contrast DBP 79.22 ± 9.7 

Post-contrast DBP 79.42 ± 8.62 

Net DBP 0.19 ± 10.51 

Total 288 (100%) 
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compare sex, eGFR, and comorbidities to pre-and 

post-contrast SBP and DBP observations. Paired T-

tests were once again conducted to determine any 

significant differences between pre- and post-contrast 

SBP and DBP per sex, age group, eGFR range and 

presence or absence of comorbid diseases. To compare 

the three age groups to the pre- and post-contrast SBP 

and DBP data, analysis of variance (ANOVA) was 

done. In summary, almost all calculated p-values (> 

0.05) of these tables reveal the lack of statistically 

significant differences between pre- and post-contrast 

SBP and DBP measurements per profile variable as 

well as substantial changes between/among 

subcategories of each profile variable per blood 

pressure values. The following variables, however, 

demonstrate p-values less than 0.05: male and female 

pre-contrast SBP; pre- and post-contrast SBP 

measurements of 18-39 years old; < 60 and ≥ 60 

mL/min/1.73 m2 post-contrast SBP; with and without 

allergy post-contrast SBP; and pre- and post-contrast 

DBP readings of patients with renal disease. 

 

Table 7: Combined statistical analyses of profile 

variables and SBP with corresponding p-values based 

on independent T-tests, paired T-tests and ANOVA 

 

Pre-contrast 

SBP 

Post-
contrast 

SBP 

Paired T-
test  

P-value 

Sex    

Male 128.07 ± 

16.92 

128.41 ± 

15.57 
0.841 

Female 123.31 ± 

18.48 

124.72 ± 

17.96 
0.433 

Independent T-

test P-value 
0.024* 0.064  

Age    

18 to 39 years old 121.87 ± 

15.15 

131.25 ± 

17.84 
0.043* 

40 to 59 years old 124.33 ± 

16.68 

124.42 ± 

17.38 
0.963 

60 years old and 

above 

126.24 ± 

18.93 

126.92 ± 

16.76 
0.695 

ANOVA P-value 0.512 0.248  

eGFR 
   

< 60 mL/min/1.73 
m2 

126.61 ± 
15.45 

134.25 ± 
19.69 

0.051 

≥ 60 mL/min/1.73 
m2 

125.17 ± 
18.26 

125.33 ± 
16.5 

0.909 

Independent T-

test P-value 
0.635 0.021*  

Renal disease    

No 

125.16 ± 

18.02 

126.13 ± 

17.34 
0.460 

Yes 

128.57 ± 

17.03 

129.28 ± 

9.97 
0.850 

Independent T-

test P-value 
0.479 0.287  

Cardiac disease    

No 

125.47 ± 

18.19 

126.26 ± 

17.24 
0.554 

Yes 

123.69 ± 

15.39 

126.6 ± 

15.11 
0.442 

Independent T-

test P-value 
0.605 0.918  

Thyroid disease    

No 

125.31 ± 

18.1 

126.27 ± 

17.25 
0.462 

Yes 

125.83 ± 

15.05 

126.66 ± 

12.3 
0.809 

Independent T-

test P-value 
0.909 0.917  

Diabetes    

No 
126.09 ± 
15.76 

125.26 ± 
18.55 

0.592 

Yes 
124.1 ± 
21.06 

127.95 ± 
14.25 

0.073 

Independent T-

test P-value 
0.393 0.168  

Allergy    

No 
125.92 ± 
18.83 

127.76 ± 
14.95 

0.160 

Yes 

122.44 ± 

12.67 

119.08 ± 

23.84 
0.371 

Independent T-

test P-value 
0.114 0.017*  

Asthma    

No 

125.3 ± 

18.15 

126.48 ± 

17.52 
0.395 

Yes 

125.56 ± 

16.56 

124.66 ± 

12.52 
0.717 

Independent T-

test P-value 
0.936 0.478  

Cancer    

No 

125.65 ± 

18.63 

126.75 ± 

17.27 
0.491 

Yes 

124.78 ± 

16.8 

125.47 ± 

16.74 
0.734 

Independent T-

test P-value 
0.685 0.537  

Dyslipidemia    

No 

125.77 ± 

18.13 

126.51 ± 

17.42 
0.587 

Yes 
120 ± 15.11 

123.63 ± 
11.76 

0.073 

Independent T-

test P-value 
0.102 0.300  

Legend: * p-value < 0.05 

Table 8: Combined statistical analyses of profile 

variables and DBP with corresponding p-values 

utilizing independent T-tests, paired T-tests and 

ANOVA 

 

Pre-contrast 

SBP 

Post-contrast 

SBP 

 

Paired T-

test  

P-value 

Sex    

Male 79.44 ± 10.81 79.61 ± 8.24 0.864 

Female 79.06 ± 8.83 79.27 ± 8.91 0.788 

Independe

nt T-test P-

value 

0.753 0.740  
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Age    

18 to 39 

years old 
81.25 ± 11.47 83.12 ± 10.14 0.456 

40 to 59 

years old 
80.2 ± 9.77 79.93 ± 8.85 0.786 

60 years 

old and 
above 

78.45 ± 9.47 78.77 ± 8.27 0.702 

ANOVA 

P-value 
0.247 0.118  

eGFR    

< 60 
mL/min/1.7

3 m2 

76.45 ± 10.18 77.51 ± 10.25 0.596 

≥ 60 

mL/min/1.7
3 m2 

79.56 ± 9.61 79.64 ± 8.4 0.891 

Independe

nt T-test P-

value 

0.115 0.273  

Renal 

disease 
   

No 79.25 ± 9.62 79.2 ± 8.51 0.937 

Yes 78.57 ± 11.67 83.57 ± 10.08 *0.013 

Independe

nt T-test P-

value 

0.832 0.134  

Cardiac 

disease 
   

No 79.27 ± 9.52 79.47 ± 8.81 0.753 

Yes 78.69 ± 11.79 78.82 ± 6.09 0.960 

Independe

nt T-test P-

value 

0.822 0.644  

Thyroid 

disease 
   

No 79.44 ± 9.69 79.46 ± 8.64 0.973 

Yes 74.16 ± 9 78.33 ± 8.34 0.137 

Independe

nt T-test P-

value 

0.071 0.654  

Diabetes    

No 79.89 ± 9.7 79 ± 8.82 0.256 

Yes 78.14 ± 9.65 80.09 ± 8.29 0.055 

Independe

nt T-test P-

value 

0.138 0.293  

Allergy    

No 79.44 ± 9.88 79.63 ± 8.6 0.779 

Yes 78.16 ± 8.82 78.36 ± 8.74 0.890 

Independe

nt T-test P-

value 

0.368 0.357  

Asthma 
   

No 79.15 ± 9.73 79.43 ± 8.54 0.678 

Yes 79.86 ± 9.56 79.33 ± 9.44 0.717 

Independe

nt T-test P-

value 

0.701 0.957  

Cancer    

No 78.94 ± 10.14 79.85 ± 8.84 0.247 

Yes 79.71 ± 8.92 78.66 ± 8.21 0.303 

Independe

nt T-test P-

value 

0.504 0.253  

Dyslipidem

ia 
   

No 79.31 ± 9.61 79.29 ± 8.71 0.981 

Yes 78.18 ± 10.97 80.9 ± 7.5 0.208 

Independe

nt T-test P-

value 

0.644 0.348  

Legend: * p-value < 0.05 

Mann-Whitney U-test was used to compare 

demographic variables to the net SBP and DBP 

measurements (see Tables 9 and 10). To determine 

significant net SBP and DBP changes among the three 

age groups, the Kruskall Wallis H-test was performed. 

Again, no substantial differences were observed 

between/among the subcategories of the profile 

variables and net arterial blood pressure measurements 

except for the net change in DBP between diabetics 

and non-diabetics.  

 

Table 9: Statistical analyses of profile variables and 

SBP with corresponding p-values utilizing Mann-

Whitney U-test and Kruskall Wallis H-test 

 

Net SBP 

Median (Range) 

Sex  

Male 0 (-110 to 47) 

Female 0 (-110 to 126) 

Mann-Whitney U-test P-value 0.824 

Age  

18 to 39 years old 0 (-10 to 60) 

40 to 59 years old 0 (-90 to 70) 

60 years old and above 0 (-110 to 126) 

Kruskall Wallis H-test P-value 0.189 

eGFR  

< 60 mL/min/1.73 m2 0 (-30 to 70) 

≥ 60 mL/min/1.73 m2 0 (-110 to 126) 

Mann-Whitney U-test P-value 0.102 

Renal disease  

No 0 (-110 to 126) 

Yes 0 (-30 to 30) 

Mann-Whitney U-test P-value 0.916 

Cardiac disease  

No 0 (-110 to 126) 

Yes 0 (-30 to 47) 

Mann-Whitney U-test P-value 0.778 

Thyroid disease  

No 0 (-110 to 126) 

Yes 0 (-20 to 20) 

Mann-Whitney U-test P-value 0.984 

Diabetes  

No 0 (-110 to 60) 

Yes 0 (-40 to 126) 

Mann-Whitney U-test P-value 0.519 

Allergy  

No 0 (-90 to 126) 
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Yes 0 (-110 to 30) 

Mann-Whitney U-test P-value 0.518 

Asthma  

No 0 (-110 to 126) 

Yes 0 (-37 to 40) 

Mann-Whitney U-test P-value 0.416 

Cancer  

No 0 (-110 to 126) 

Yes 0 (-110 to 108) 

Mann-Whitney U-test P-value 0.639 

Dyslipidemia  

No 0 (-110 to 126) 

Yes 0 (-10 to 30) 

Mann-Whitney U-test P-value 0.304 

Legend: * p-value < 0.05 

Table 10: Statistical analyses of profile variables and DBP 

with corresponding p-values utilizing Mann-Whitney U-test 

and Kruskall Wallis H-test 

 

 

Net DBP 

Median (Range) 

Sex  

Male 0 (-30 to 30) 

Female 0 (-30 to 30) 

Mann-Whitney U-test P-

value 
0.831 

Age  

18 to 39 years old 0 (-10 to 20) 

40 to 59 years old 0 (-30 to 30) 

60 years old and above 0 (-30 to 30) 

Kruskall Wallis H-test P-

value 
0.746 

eGFR  

< 60 mL/min/1.73 m2 0 (-30 to 30) 

≥ 60 mL/min/1.73 m2 0 (-30 to 30) 

Mann-Whitney U-test P-

value 
0.473 

Renal disease  

No 0 (-30 to 30) 

Yes 0 (0 to 20) 

Mann-Whitney U-test P-

value 
0.058 

Cardiac disease  

No 0 (-30 to 30) 

Yes 0 (-30 to 20) 

Mann-Whitney U-test P-

value 
0.704 

Thyroid disease  

No 0 (-30 to 30) 

Yes 5 (-10 to 20) 

Mann-Whitney U-test P-

value 
0.160 

Diabetes  

No 0 (-30 to 30) 

Yes 0 (-30 to 30) 

Mann-Whitney U-test P-

value 
0.019* 

Allergy  

No 0 (-30 to 30) 

Yes 0 (-20 to 20) 

Mann-Whitney U-test P-

value 
0.919 

Asthma  

No 0 (-30 to 30) 

Yes 0 (-20 to 20) 

Mann-Whitney U-test P-

value 
0.568 

Cancer  

No 0 (-30 to 30) 

Yes 0 (-30 to 30) 

Mann-Whitney U-test P-

value 
0.100 

Dyslipidemia  

No 0 (-30 to 30) 

Yes 0 (-20 to 20) 

Mann-Whitney U-test P-

value 
0.217 

Legend: * p-value < 0.05 

Multiple linear regression analysis was used to 

correlate the differences of pre- and post-contrast SBP 

and DBP readings to age, sex, eGFR, and 

comorbidities. Tables 11 and 12 present the 

multivariate effect of profile variables to net changes 

in SBP and DBP values. Negative beta coefficients 

indicate that as the variables increase in value, post-

contrast arterial blood pressure measurements 

decreases. Conversely, when beta coefficients are 

positive, profile variables are directly proportional to 

blood pressure readings after the procedure. Note that 

for nominal variables such as sex and comorbidities: 

males and females are arbitrarily equivalent to 1 and 2 

respectively; while absence and presence of a 

particular comorbidity correspond to 0 and 1 

respectively. Lower post-contrast SBP readings were 

observed with increasing age and eGFR as well as the 

presence of renal disease, thyroid disease, allergy, and 

asthma. Higher post-procedural SBP measurements 

were noted for females, cardiac disease, diabetes, 

cancer, and dyslipidemia. Lower post-contrast DBP 

readings were observed with increasing age, male sex, 

and the presence of allergy, asthma and cancer. Higher 

post-procedural DBP measurements were noted for 

increasing eGFR and the existence of renal disease, 

cardiac disease, thyroid disease, diabetes and 

dyslipidemia. Nevertheless, all these findings are 

statistically insignificant to substantiate correlation (p 

> 0.05). 

Table 11: Multiple linear regression analysis of the 

net pre- and post-contrast SBP readings to age, sex, 

eGFR, and comorbidities 
 

 

Beta 

Coefficient 

Std. 

Error 

P-

value 
Interpretation 

Age -0.167 0.123 0.175 Not Significant 

Sex 2.061 2.623 0.433 Not Significant 

eGFR -0.122 0.080 0.129 Not Significant 

Renal disease -2.897 6.019 0.631 Not Significant 
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Cardiac disease 2.521 4.738 0.595 Not Significant 

Thyroid disease -0.846 6.376 0.895 Not Significant 

Diabetes 5.008 2.718 0.066 Not Significant 

Allergy -6.076 3.505 0.084 Not Significant 

Asthma -1.454 4.291 0.735 Not Significant 

Cancer 0.444 2.670 0.868 Not Significant 

Dyslipidemia 3.630 4.821 0.452 Not Significant 

Legend: * p-value < 0.05 

 

Table 12: Multiple linear regression analysis of the 

net pre- and post-contrast DBP readings to age, sex, 

eGFR, and comorbidities 

 

Beta 

Coefficien

t 

Std. 

Erro

r 

P-

valu

e 

Interpretatio

n 

Age 
-0.018 0.060 

0.76

5 

Not 

Significant 

Sex 
-0.200 1.284 

0.87
6 

Not 
Significant 

eGFR 
0.003 0.039 

0.93
9 

Not 
Significant 

Renal 
4.724 2.946 

0.11

0 

Not 

Significant 

Cardiac 
0.033 2.319 

0.98

9 

Not 

Significant 

Thyroid 
3.903 3.121 

0.21

2 

Not 

Significant 

Diabetes 
2.551 1.330 

0.05
6 

Not 
Significant 

Allergy 
-0.018 1.716 

0.99
2 

Not 
Significant 

Asthma 
-1.274 2.100 

0.54

5 

Not 

Significant 

Cancer 
-1.735 1.307 

0.18

5 

Not 

Significant 

Dyslipidemi

a 
2.553 2.360 

0.28

0 

Not 

Significant 

Legend: * p-value < 0.05 

Among the studied population, no patients developed 

hypertensive urgency or hypertensive emergency after 

the CT contrast procedure (see Table 13). 

 

Table 13: Number of patients who developed 

hypertensive urgency and emergency after intravenous 

administration of CT contrast 

 

Discussion: 

Across tables 5 and 6, the arterial blood pressure 

changes before and after intravenous bolus 

administration of non-ionic iodinated contrast medium 

were not statistically significant (p > 0.05). These 

findings likely coincide with the observed blood 

pressure effects of CT contrast material in animal and 

human experiments as immediate but momentary tri-

phasic phenomena that eventually equilibrate and 

return to baseline. Possibly, arterial blood pressure 

measurements during the study were taken beyond the 

window of perceptible statistical differences. 

Furthermore, the dosages of contrast medium utilized 

in the study may not have been enough to influence 

pronounced hemodynamic effects. As discussed in the 

Review of Related Literature, vascular tone changes 

are directly proportional to the CT contrast dose. All 

subjects only received recommended volumes of 

contrast, ranging from 80 to 100 ml. Even if temporary 

substantial changes were to exist and be recorded 

between the pre- and post-contrast SBP and DBP, the 

probability of developing clinically significant signs 

and symptoms due to elevated arterial blood pressure 

after intravascular administration of contrast medium 

remained nil (0 out of 288 subjects; see Table 13). 

This result corresponds to the negligible likelihood of 

developing hypertension after a contrast-enhanced CT 

scan regardless of brand as seen in table 2. Extensive 

data analyses are demonstrated in tables 7 to 12 to 

account for all possible confounders present in the 

history and physical examination forms of each 

subject, especially risk factors that are highly 

associated with atheroma build-up. Almost all paired 

T-tests in tables 7 and 8 demonstrate no significant 

changes in the pre- and post-contrast blood pressures 

per demographic variable save for the following 

findings: (1) SBP of hypertensive patients 18 to 39 

years old increased substantially after giving 

intravenous CT contrast and (2) post-procedure DBP 

of subjects with pre-existing renal disease increased 

significantly. The first observation contradicts the 

expected change in arterial blood pressure in younger 

subjects especially when considering age as an 

isolated variable. Pre-existing hypertension and age, 

however, were deemed mutually inclusive variables in 

this study. This data highlights a statistically 

significant correlation of questionable clinical 

relevance that necessitates further investigation.  The 

second observation is an expected outcome based on 

literature, since renal disease (primarily chronic 

kidney disease) is an important risk factor for 

hypertension. Other tests with p-values less than 0.05 

but do not necessarily influence the main hypothesis 

include the following: (1) male subjects have higher 

pre-contrast SBP than females, (2) patients with eGFR 

< 60 mL/min/1.73 m2 have higher post-contrast SBP 

than those with eGFR ≥ 60 mL/min/1.73 m2; and (3) 

greater net change in DBP of diabetics compared to 

non-diabetics (see Tables 7, 8 and 10). Overall, no 

significant relationships exist between the possible 

confounding variables and the net changes in SBP and 

DPB when employing Mann-Whitney U-tests, 

Kruskall Wallis H-tests and multiple linear regression 

 

Values (number of 

subjects) 

Hypertensive Urgency 0 

Hypertensive Emergency 0 

Total 0/288 
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analyses (see Tables 9 to 12). Hence, H1 was rejected 

whereas H0 was accepted. 

 

Conclusion: 

Both the differences in the systolic and diastolic blood 

pressures of hypertensive patients before and after 

receiving intravenous non-ionic low osmolar iodinated 

contrast media for CT scans of the abdomen are not 

significant. These findings are further supported by 

exhaustive statistical tests, which demonstrate no 

substantial changes between/among confounding 

variables and the net pre- and post-procedure blood 

pressure measurements except for the groups with 

kidney disease and with the youngest age range (18 to 

39 years old) when associated with SBP and DBP 

respectively. In terms of clinically significant post-

procedure sign and symptoms: the frequency of 

subjects who eventually developed hypertensive 

urgency or emergency was 0 out of 288.  

 

Recommendations: 

A prospective observational study is suggested to 

determine the blood pressure changes less than 5 

minutes after receiving intravenous CT contrast. The 

proposed research design also has the advantage of 

accounting other confounders, which this study has 

had difficulty limiting. These include the following: 

level of blood pressure control; compliance to 

antihypertensive medications; body position during 

blood pressure measurements; patient anxiety; and 

sensation of pain, warmth or discomfort during and 

instantly after contrast administration. Conclusions 

from the statistical analyses may be used as reference 

to revisit and revise the existing protocol of Radiology 

Department of The Medical City when managing 

hypertensive patients with elevated blood pressure 

before a contrast-enhanced radiologic procedure to 

minimize patient waiting time, prolonged fasting state, 

potential disease exposure, delayed diagnosis and poor 

patient satisfaction. 
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 ABSTRACT  

Visual perception is the process in which our brain makes sense of what we see. It is a function that is higher than 

visual acuity, but occurs below the level of intellect/cognition. Radiology is a highly visual process. It would be useful 

to note if a higher than average visual perception translates to better performance in the practice of Radiologic 

diagnosis, and if it increases with radiologic experience. In this paper, 22 PGH Radiology residents took the Motor-

free Visual Perception Test, 4th edition (MVPT-4). Their standardized scores were then tested against their radiologic 

performance ratings on the latest departmental evaluation, and against their year level, to evaluate for correlation using 

the Pearson correlation coefficient. There is no correlation between residents’ MVPT-4 scores and radiologic 

performance ratings (P-value = 0.2978), nor with year level (P-value = 0.0765). There is no evidence that visual 

perceptual ability is a predictor of radiologic performance, or that it improves with experience. Radiologic 

performance is likely a summation of multiple factors. It is notable that PGH Radiology residents scored above average 

in the MVPT-4, compared to the normative population. This may be multifactorial, but the trend may be pursued 

through future research. 

INTRODUCTION 

The practice of radiologic diagnosis involves three 

basic steps, which are recording, perception and 

interpretation (Tuddenham, 1961). Recording 

involves the production of images while interpretation 

involves the conversion of findings into relevant 

readings that can be communicated to others. The 

second basic process, which is perception, deals with 

how external stimuli enter our consciousness. It is the 

process in which visual sensory input in the form of 

light energy enters our eyes, is encoded, and 

transmitted to our brain. Our brain then makes sense 

of the information in relation to our environment and 

how we interact with it. (McLeod, 2007)  

One view of perception is holism. The human eyes 

perceive parcels of data that do not make sense. 

However, we are able to process it into a whole. The 

whole that we see is more than a summation of its 

parts. (Wagemans, 2012) In general, perception can be 

seen as dependent on an innate human tendency to 

“search for meaning” (Tuddenham, 1961). 

Gestalt principles of perception including 1) figure-

ground/multistability – ability to focus on the more 

prominent component of the image and turning 

everything else into the less important background, 2) 

closure – tendency to fill in spaces, and 3) continuity 

– tendency to observe continuous rather than 

discontinuous lines (Durr-e-Sabih, 2010), can be 

easily applied to Radiology. 

The study of perception in Diagnostic Radiology has 

been a constant topic in research. Of particular interest 

are 1) reader variation and errors in interpretation, and 

2) the nature of expertise (Krupinski, 2011).  

A paper by Blesser and Ozonoff (1972) discussed 

radiologic errors in three categories: 1) 

psychophysical errors – errors in recording the image 

and sensing the image through the eyes, 2) 

psychological errors – errors in synthesis of the 

precept in relation to context and rules of 

interpretation, and 3) nosological errors – errors in 

clinico-pathologic correlation to make a radiologic 

diagnosis. Errors of visual perception fall under the 

second category. Researches in errors of interpretation 

are abundant (Lee, et al, 2013).  

The other field of interest in medical imaging and 

visual perception is the nature and development of 

expertise. Previous studies have tried to determine 

whether medical specialists in image-intensive fields 

are better at specific visual perceptual tasks than lay 

persons (Smoker et al ,1984, Beraum and Patz,1988, 

and Nodine and Krupinski, 1998), yielding mixed 

results.  

The current study aims to determine whether there is 

correlation of visual perceptual ability with radiologic 
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performance and year level in Radiology residency 

using a standardized tool, which is the Motor-free 

Visual Perception Test (MVPT). This test was chosen 

for its availability, ease of administration and 

availability of reviews. (Canivez, 2003. King, 2003, 

and McCane, 2006) The 4th edition is its latest edition, 

with test questions reorganized for easier 

administration. 

DEFINITION OF TERMS 
For this study, the following terms will have the 

following operational definitions: 

Visual perceptual ability – determined by the 

participant’s score in the MVPT-4. 

Radiologic performance– measured by summing up 

the ratings given by co-residents, fellows and 

consultants in the “skills/performance” section and 

“procedure/readings” subsection of the department’s 

quarterly performance evaluation, with 1 as the lowest 

score, and 4 as the highest. 

 

OBJECTIVES 
This study aims to determine if there is correlation 

between the participant's radiologic performance and 

their visual perceptual ability and year level. It also 

aims to determine the relationship of the visual 

perceptual test score to year level and in relation to 

his/her radiologic performance rating. 

 

METHODOLOGY 
Study Design 

This is a prospective study involving the measurement 

of visual perceptual ability and correlating it with 

radiologic performance ratings and year level. 

 

Inclusion and Exclusion Criteria 

 All residents of the Department of Radiology 

in the Philippine General Hospital were invited to 

participate. The participant must be a Diagnostic 

Radiology resident rendering service in the Philippine 

General Hospital during the period of the study, who 

is able to give informed consent. Non-diagnostic 

radiology residents were not included. Those who are 

unable to give informed consent, or not/no longer 

rendering services in the Philippine General Hospital, 

were also excluded from the study. 

Data Acquisition  

All current Diagnostic Radiology residents were 

invited to join the study. All twenty-two (22) residents 

agreed to join the study and were included. During 

recruitment, it was emphasized that participation is 

optional and that all data will be kept strictly 

confidential. Participants were informed that they 

were allowed to withdraw from the study at any time. 

All participants were assigned randomly-selected 

participant numbers (from 01 to 22) to ensure 

confidentiality. Their participant numbers and names, 

age and gender, were recorded. Their participant 

numbers, year level, test scores and radiologic 

performance scores, were recorded in a separate table. 

All participants were asked to sign a consent form. 

The visual perception test was administered 

individually by the researcher to one participant at a 

time. Administration was done in a quiet, secluded and 

comfortable room within the Department of 

Radiology, in the Philippine General Hospital. The 

participant was asked to write their participant number 

on their answer sheet. The researcher administered the 

MVPT-4 according to manual instructions. The 

researcher showed each participant all items one by 

one, and their answers were recorded in the answer 

sheets. Answer sheets were checked and scores were 

computed according to MVPT-4 instructions and 

tabulated in the data collection sheet. Scores recorded 

were the 1) Raw Score – the actual number of correct 

answers, out of 45 items, and 2) Standardized Score – 

the score that is dependent on the raw score adjusted 

for age, as seen in the conversion table provided in the 

MVPT-4 test manual. The whole test took 20 to 30 

minutes to administer. Administration was completed 

in a span of 5 days. 

A copy of the latest (second quarter) residents’ 

radiologic performance ratings was requested from the 

Radiology Department. Each resident’s radiologic 

performance rating was computed by averaging the 

scores given by co-residents, fellows and consultants 

in the “skills/performance” section and 

“procedure/readings” subsection of the department’s 

quarterly performance evaluation. 

Data Analysis 

Correlation between the participants’ visual 

perception test score and summation of their 

radiologic performance rating were evaluated for 

significance by computing the Pearson product 

moment correlation coefficient. This was also done for 

the test score and the residents’ year level. Scatter plots 

were generated to provide a visual summary of the 

results.  

 

ETHICAL CONSIDERATIONS 
The protocol was submitted to the University of the 

Philippines Manila Research Ethics Board 

(UPMREB) Panel for ethics review and approval. 

Study was conducted only upon approval of the 

UPMREB Panel. All participant information and data 

gathered (including MVPT-4 scores and radiologic 

performance ratings) were anonymized and kept 

confidential. The investigator acquired an informed 

consent prior to administration of the test. Source of 

funding was the researcher’s own funds. No conflict 

of interest to declare. There was no risk to participants 

joining this research since the results of the visual 
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perception test, and all the data gathered, were kept 

confidential.  

 

RESULTS 

The mean of the residents’ scores in the MVPT-4 is 

110.68. The median and the mode is equal to 110.5 and 

111, respectively. The standard deviation is 7.76. The 

distribution of the scores follows a leptokurtic 

distribution with residents getting scores near each 

other or clustered together. There are few outliers. 

(See Table 1.) A histogram was also generated to 

display the distribution of the residents’ standardized 

scores. (See Figure 1.) 

 

 

 

Table 1. Descriptive Statistics of the Standardized 

Scores of the Visual 

 

Perception Test 

 
Figure 1. Histogram of the Distribution of 

Residents’ Standardized Scores in the Motor-Free 

Visual Perception Test 4 

 
Analysis of the scores from the visual perceptual test 

in correlation to radiologic performance and year level 

was done by using the Pearson’s coefficient. To 

visualize the possible underlying linear relationship 

between each set of variables, scatter plots were also 

constructed for a visual representation of the 

correlation. From the scatter diagram, we see no clear 

relationship between the variables. (See Figures 2 & 

3.) There is no correlation between residents’ MVPT-

4 scores and radiologic performance ratings (P-value 

= 0.2978), nor with year level (P-value = 0.0765). 

 
 
Figure 3. Scatter Plot Diagram of Residents’ 

Standardized Scores in the Visual Perception Test 

vs. Year Level in Residency Training  

Mean 110.6818182  Skewness 0.705470338 

Median 110.5  Range 30 

Mode 111  Minimum 100 

Standard 

Deviation 7.760623218 
 

Maximum 130 

Kurtosis 0.26746311  Count 22 

Figure 2. Scatter Plot Diagram of Residents’ 

Standardized Scores in the Visual Perception Test vs. 

Radiologic Performance Rating
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DISCUSSION 

There is no significant correlation found between the 

residents’ visual perception test score and radiologic 

performance ratings, and between visual perception 

test score and year level. Radiologic performance is 

likely a summation of multiple factors, including 

communication ability, academic knowledge-base, 

analytical thinking, etc. 

Standard scores for the MVPT-4 is based on a 

population distribution having a median and mean of 

100 and standard deviation of 15. The residents’ scores 

are relatively high, garnering a mean of 110.7 and 

median of 110.5, compared to the expected 100 from 

the normative population. Scores are clustered 

together, with a standard deviation of 7.8 compared to 

the normative population’s 15. (See Table 1 and 

Figure 1.) This reflects the homogeneity of the 

population, which decrease the chances of getting 

statistically significant correlation between the scores 

and the other independent variables. The homogeneity 

of the sample towards a high score compared to the 

normative population is a significant finding in this 

study. Visual perception is inherently related to 

cognition, and MVPT scores have low to moderate 

correlation with cognitive skills and academic 

achievement (Mc Cane, 2016). The test participants 

are radiologists with advanced academic achievement 

relative to the general population. 

On the other hand, the high visual perceptual ability 

scores may also reflect that Radiologists have better 

visual perception, possibly a) due to practice in 

everyday work, or, b) an inherent characteristic of 

individuals attracted to Diagnostic Radiology as a 

profession.  

 

CONCLUSION 

There is no evidence that visual perceptual ability is 

correlated with radiologic performance, nor that visual 

perceptual ability increases with year level. Radiologic 

performance is likely a summation of multiple factors, 

including communication ability, academic 

knowledge-base, analytical thinking, etc. It is notable 

that PGH Radiology residents scored above average in 

the MVPT-4, compared to the normative population. 

This trend may be due to a variety of factors that may 

be pursued in subsequent research. 

 

RECOMMENDATION 

Findings of this study should be pursued to see if 

Radiology residents as a group have good visual 

perceptual activity. The findings should be assessed in 

relation to a comparable control group. An example of 

future research would be to compare visual perceptual 

ability of Radiology versus non-Radiology residents, 

to control for academic achievement. 

 

BIBLIOGRAPHY 

1. Beraum K.S. and Platz. (1988). Perception 

Testing in Surgical Pathology. Human 

Pathology,19:1127-1131 

2. Blesser, B. and Ozonoff, D. (1972). A Model 

for the Radiologic Process. Radiology 

103:515-521. 

3. Canivez, G. L. (2003). Review of the Motor-

Free Visual Perception Test Third Edition. 

Retrieved from: 

http://www.ux1.eiu.edu/~cfglc/Adobe%20p

df/Publications-

Papers/Canivez%20(2005)%20Buros%20M

VPT%20Review.pdf 

4. Colarusso, R. P., & Hammill, D. D. (2003). 

Motor-Free Visual Perception Test. (3rd ed.). 

Novata, CA: Academic Therapy 

Publications.doi: 

10.1177/0734282906286339 

5. Durr-e-Sabih, et al. (2010). Imaging 

Perception and Interpretation of 

Abnormalities; Can We Believe Our Eyes? 

Can We Do Something About It? Imaging 

Insights. European Society of Radiology. doi: 

10.1007/s13244-010-0048-1 

6. Krupinski, E. A. (2011). The Role of 

Perception in Imaging: Past and Future. 

Seminars in Nuclear Medicine, 41(6), 392-

400. doi:2011.05.002 

7. King, J. D. (2003). Review of the Motor-Free 

Visual Perception Test Third Edition. 

Retrieved from: 

MVPT-4  

Standardized  

Score 

 

http://www.ux1.eiu.edu/~cfglc/Adobe%20pdf/Publications-Papers/Canivez%20(2005)%20Buros%20MVPT%20Review.pdf
http://www.ux1.eiu.edu/~cfglc/Adobe%20pdf/Publications-Papers/Canivez%20(2005)%20Buros%20MVPT%20Review.pdf
http://www.ux1.eiu.edu/~cfglc/Adobe%20pdf/Publications-Papers/Canivez%20(2005)%20Buros%20MVPT%20Review.pdf
http://www.ux1.eiu.edu/~cfglc/Adobe%20pdf/Publications-Papers/Canivez%20(2005)%20Buros%20MVPT%20Review.pdf


45 
 

http://www.ux1.eiu.edu/~cfglc/Adobe%20p

df/Publications-

Papers/Canivez%20(2005)%20Buros%20M

VPT%20Review.pdf 

8. Korner-Britensky, NA, et. al. (2000). Visual 

testing for readiness to drive after stroke: a 

multicenter study. Americal Journal of 

Physical Medicine and Rehabilitation. May-

Jun; 79 (3):253-9. 

9. Lee, C. S. et al. (2013). Cognitive and System 

Factors Contributing to Diagnostic Errors in 

Radiology. American Journal of 

Roentgenology, 201:611-617. 

10. McCane, S. J. (2006). Test Review: Motor-

Free Visual Perception Test. Journal of 

Psychoeducational Assessment 2006 24: 265. 

doi: 10.1177/0734282906286339. 

11. McLeod, S. A. (2007). Visual Perception 

Theory. Retrieved from 

www.simplypsychology.org/perception-

theories.html 

12. Misra, H. and Aikat, R. (2016). A Survey of 

Visual Perceptual Disorders in Typically 

Developing Children and Comparison of 

Motor and Motor-Free Visual Perceptual 

Training in Such Children. Journal of 

Neurological Disorers. 4:6. Doi: 

10.4172/2329-6895.1000296.  

13. Ng, SSM. (2014). Visual perception 

correlates with balance and motor 

performance in patients with stroke.  

14. Nodine C.F., Krupinski E.A. (1998). 

Perceptual Skill, Radiology Expertise, and 

Visual Test Performance with NINA and 

WALDO. Academic Radiology, 5: 603-612. 

15. Smith, Wilbur S., and Berbaum, Kevin S. 

(1991) Improving resident Selection: 

Discrimination by Perceptual Abilities. 

Investigative Radiology. October 

1991;26:910-912. 

16. Smoker, W.R.K. et al (1984). Spatial 

Perception Testing in Diagnostic Radiology. 

American Journal of Roentgenology, 

143:1105-1109. doi: 10.2214/ajr.143.5.1105 

17. Swearingen, A. (2007). Handwriting Needs 

Perceptual and Visual Motor Skills. Super 

Duper Handy Handouts. Super Duper 

Publications. Retrieved from: 

www.superduperinc.com. 

18. Tuddenham, W. J. (1961). Visual Search, 

Image Organization, and Reader Error in 

Roentgen Diagnosis. Studies of the 

Psychophysiology of Roentgen Image 

Perception. Memorial Fund Lecture. doi: 

10.1148/78.5.694 

19. Wagemans, J., et al. (2012). A Century of 

Gestalt Psychology in Visual Perception II. 

Conceptual and Theoretical Foundations. 

Psychological Bulletin. November, 

138(6):1218-1252.doi:10.1037//a0029334. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ux1.eiu.edu/~cfglc/Adobe%20pdf/Publications-Papers/Canivez%20(2005)%20Buros%20MVPT%20Review.pdf
http://www.ux1.eiu.edu/~cfglc/Adobe%20pdf/Publications-Papers/Canivez%20(2005)%20Buros%20MVPT%20Review.pdf
http://www.ux1.eiu.edu/~cfglc/Adobe%20pdf/Publications-Papers/Canivez%20(2005)%20Buros%20MVPT%20Review.pdf
http://www.ux1.eiu.edu/~cfglc/Adobe%20pdf/Publications-Papers/Canivez%20(2005)%20Buros%20MVPT%20Review.pdf


46 
 

META-ANALYSIS ON THE ACCURACY OF B VALUE DWI IN THE DETECTION OF PROSTATE 

CANCER USING 1.5 TESLA AND 3.0 TESLA MRI 

 

CELY ANN L. ABANCIO, MD; IRENE S. BANDONG MD 
 

PURPOSE 
To evaluate the different b values of diffusion weighted imaging (DWI) using 1.5 and 3 Tesla machines for optimum sensitive and negative 

predictive value in the detection of prostate cancer compared with prostate biopsy findings.  

 

MATERIAL AND METHODS 

The following electronic databases were searched: PUBMED, MEDLINE, EMBASE, The Cochrane Library. Constructed 2x2 tables of 

test performance included sensitivity, specificity, positive and negative predictive values, positive and negative likelihood ratio and p value 

were calculated. Pooled estimates sensitivity, specificity, and diagnostic odds ratio (DOR) with 95% confidence interval (CI) were 

calculated. Summary of received operating characteristic curves were generated. 

 

RESULTS 

Eight studies were assessed for eligibility with 3 excluded and 5 studies included in the quantitative synthesis. Data collection included 

authors and publication year, study design, number of patients, median age, histologic type, type of MRI, number of benign and malignant 

lesions. 

Table 3  Data table pooled sensitivity, specificity, PPV and NPV 

B value and MRI Sensitivity Specificity PPV NPV 

B value of 1000 
   82.2 

(79.1-84.9) 

    83.8 

(82-85.5) 

 66.7 

(63-70) 

92.3 

(91-93.5) 

B value of 1000 and 1.5T 
   76 

(70.6-81.2) 

   85.1 

(81.4-88.3) 

 76 

(70.3-81) 

85.3 

(81.6-88.5) 

B value of 1000 and 3.0T 
   86.2 

(82.4-90) 

   92 

(90.2-93.5) 

 79.2 

(70.0-83) 

95 

(93.5-96.2) 

B value of 2000 and 3.0T 
  72.7 

(68-77) 

   94.3 

(92.8-95.6) 

 81.1 

(77.4-85.8) 

90.7 

(89.9-92.3) 

CONCLUSIONS 

DWI B value is a reliable imaging parameter for the detection of prostate cancer in comparison with prostate biopsy findings using 

TRUS and radical prostatectomy with the optimal B value of 1000 using 3 Tesla MRI.  
 

 
 

OPTIMAL B-VALUE IN DIFFUSION-WEIGHTED MRI IN THE DETECTION OF HYPERACUTE AND 

ACUTE STROKES: A SYSTEMATIC REVIEW AND META-ANALYSIS 
 

GISELLE MARIE G. AFABLE, MD; IRENE S. BANDONG, MD 

 NATHAN DAVID P. CONCEPCION, MD; RON C. PILOTIN, MD 

 
BACKGROUND 

For over a decade, researches have been investigating ways to enhance the lesion detection of DWI, particularly in hyperacute and acute 

strokes. One of these ways is by increasing the b-value from the standard of b=1000 s/mm2. However, the optimal degree by which the b-

value is to be increased is not yet firmly established.  

 

OBJECTIVE 
 To compare the utility of DWI using increased b-value in the detection of hyperacute and acute ischemic strokes.  

Methods: Electronic databases and free search yielded 6 appropriate published articles for meta-analysis. 

 

 

RESULTS  
Pooled sensitivity, specificity, positive and negative predictive value of b value DWI 1000 in detecting hyperacute and/or acute strokes 

were 89.2%, 98.9%, 93.9%, and 97.9% (p value <0.0001), respectively. 

     Pooled sensitivity, specificity, positive and negative predictive value of b value DWI 2000 in detecting hyperacute and/or acute strokes 

were 97.4%, 84%, 94.8%, and 91.3% (p value < 0.0001), respectively. 

     Pooled sensitivity, specificity, positive and negative predictive value of b value DWI 3000 in detecting hyperacute and/or acute strokes 

were 88.9%, 82.4%, 80%, and 90.3% (p value < 0.0001), respectively. 

 

CONCLUSION 

The results suggest that the use of DWI b2000 has better utility in identifying lesions clinically consistent with hyperacute and acute strokes 

 

KEYWORDS 
DWI, b-value, 1000, 2000, 3000, hyperacute stroke, acute stroke, infarctions 



47 
 

DIAGNOSTIC VALUE AND ASSOCIATION OF THYROID NODULE ULTRASOUND 

USING THE PHILIPPINE THYROID ASSOCIATION CONSENSUS GUIDELINE AND BETHESDA 

CLASSIFICATIONS 

 

SUNSHINE ANG, MD 

 
ABSTRACT 

 

BACKGROUND: Ultrasonography is sensitive for discerning thyroid lesions, giving critical diagnostic input essential in 

treatment.  This study aimed to determine the diagnostic value of Philippine Thyroid Association (PTA) Consensus sonographic 

guidelines in differentiating thyroid lesions compared with histopathology. 

 

MATERIALS AND METHODOLOGY 

A retrospective cross-sectional research of 59 patients, aged 18-65 years, who underwent Thyroid ultrasound in the Radiology 

Department, Baguio General Hospital and Medical Center from May 2016 to April 2017, subsequently categorized using PTA 

Consensus, underwent Fine needle aspiration biopsy (FNAB) with Bethesda Classification report and surgery with histopathology.  

 

RESULTS 

Thyroid nodule solid composition was most prevalent (n= 38, 64.40%) with highest malignancy rate (74.36%, CI 95% p=0.0257). 

In PTA category “suggestive of benign findings”, six reported BSRTC-II following biopsy, nine are “benign” on histopathology. 

In category “intermediate risk for malignancy”, twenty-one resulted BSRTC-III in FNAB, eighteen are “malignant” in 

histopathology. In category “suggestive of malignant findings”, twelve reported BSRTC-V, one reported BSRTC-VI following 

FNAB, nineteen are “malignant” on histopathology. Nodule composition exhibited highest sensitivity (92.5%) and disease 

prevalence (67.8%).  Lesion shape exhibited highest specificity (95.0%), positive likelihood (7.69), and positive predictive value 

(93.75%). Nodule margin showed highest negative likelihood (3.68). Calcification occurrence showed highest negative predictive 

value (60.0%). PTA guideline showed 94.85% sensitivity, 45.00% specificity, with 1.72 positive likelihood ratio, 0.11 negative 

likelihood ratio. Disease prevalence was 66.10 % with 77.08% positive predictive value, 81.82% negative predictive value. 

 

CONCLUSION Thyroid nodules solid composition showed highest malignancy rate. There is significant association between PTA 

Consensus guidelines and histopathology. PTA Consensus showed good concordance with Bethesda Classification and good 

diagnostic accuracy compared with histopathology 

 

RECOMMENDATION 

Prospective evaluation PTA guideline diagnostic value and study of its acceptance among radiologists, clinicians and surgeons 

are recommended. 

 
OCCURRENCE AND RISK FACTORS OF RENAL ARTERY STENOSIS IN PATIENTS UNDERGOING 

ABDOMINAL COMPUTED TOMOGRAPHY ANGIOGRAPHY, A ONE YEAR STUDY IN A TERTIARY 

HOSPITAL IN MANILA 

 

FRANCIS ANGELO D. BASILIO, MD 

 
 

ABSTRACT 

Renal artery stenosis (RAS) is one of the most common primary disease of the renal arteries. It is associated with hypertension as 

well as ischemic renal disease. Its concomitant presence constitutes to a high cardiovascular risk, thus timely diagnosis is important. 

 

OBJECTIVE 

To determine the occurrence of RAS in patients undergoing abdominal CT angiography and to determine other factors that predict 

the highest-risk subset who have significant renal artery narrowing. 

 

METHODS  

Retrospective review of records of 470 patients who underwent CT angiography of the whole abdomen.  

 

RESULTS 

RAS occurs in patients who underwent CT scan of the whole abdomen in about 9.57%. Age, heart disease and degree of 

atherosclerosis in the abdomen increases the risk for significant RAS (p values of 0.005, 0.008 and <0.001, respectively). 
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CORRELATION OF SINGLE SLICE SAMPLING USAGE OF MRI ABDOMINAL VISCERAL ADIPOSE 

TISSUE AREA WITH GALLSTONE FORMATION IN UNIVERSITY OF PERPETUAL HELP DALTA 

MEDICAL CENTER FROM MARCH 2014 TO MARCH 2017 

 

Primary Author: RHODORA C. CATIBOG, MD, DPBR 

Research Advisers: RICO E. LODRONIO, MD, FPCR, KHRISTINE GRACE C. PULIDO, MD, FPCR AND 

VINCENT PETER MAGBOO, MD

ABSTRACT 

 

OBJECTIVE 
To determine the correlation between MRI single slice sampling of the abdominal visceral adipose tissue area and formation of gallstones. 

 

MATERIALS AND METHODS 
A total of 138 subjects with age range of 18 to 70 years old and composed of 79 females and 59 males referred for abdominal MRI/ MRCP with or 

without gallstones was included in the study. The single slice of the MRI scan utilized for visceral fat area analysis was at the umbilical level using 
axial T2 weighted image Half Fourier Acquisition Single-Shot Turbo spin Echo imaging. The DICOM images were exported to an off-line 

workstation followed by the use of ImageJ for manual contouring and analysis of the visceral adipose tissue area with cut off value of set at 100 

cm2 as a representative of abdominal adiposity. 
 

RESULTS: 

Among the 138 employed subjects 38% showed presence of gallstones with majority as cholesterol stones (71%). Visceral adipose tissue (VAT) 
area (grouped as high- >100cm2 or low-<100 cm2) was found to be significantly related with presence of gallstone at 10% level of significance. 

Male patients and those with gallstones are more likely to have high visceral adipose tissue as evidenced by its odds ratio equal to 2.116 and 2.032, 

respectively meaning the odd is doubled. 

 

CONCLUSION 
A significant correlation between gallstone formations with MRI single slice VAT area at the level of umbilicus was noted at 10% level of 
significance. The male subjects and those with gallstones are likely have a high visceral adipose tissue.

DETERMINATION OF DISEASE RESPONSE RATE BASED ON THE MRECIST (MODIFIED 

RESPONSE EVALUATION CRITERIA IN SOLID TUMORS) SYSTEM AMONG LIVER CANCER 

PATIENTS WHO UNDERWENT TACE (TRANSARTERIAL CHEMOEMBOLIZATION) IN CSMC 

FROM 2011-2016 
 

JUSTIN KARLO B. CHAVEZ, MD 
 

ABSTRACT 
 

BACKGROUND 

Hepatocellular carcinoma (HCC) is the 5th most common cancer worldwide with over one million cases diagnosed annually and is the third leading 

cause of cancer-related mortality worldwide. Transcatheter arterial embolization (TACE) is a minimally invasive procedure for HCC, restricting 
the blood supply to a tumor, thus shrinking the tumor size and causing tumor necrosis. Response to treatment can be assessed radiologically through 

the use of the modified response evaluation criteria in solid tumors (mRECIST) system.  
 

OBJECTIVES 

To describe the response of primary hepatocellular cancer patients to TACE using the mRECIST system and to describe the baseline characteristics 

of patients with primary hepatocellular carcinoma.  

Patients and Methods 
Twenty-six patients with HCC who underwent TACE were included in the study. Measurements of the enhancing portion of the primary mass were 

done during the baseline and follow-up imaging studies. Encoding and analysis of data were done. 

 

RESULTS 

Enhancing portion of the tumor was reduced to an average size of 2.00 cm from an average size of 6.47 cm at baseline (reduction of an average of 

4.57 cm or 69%). Analysis revealed that 38% of subjects had complete response, 50% had partial response, 12% had stable response and none had 
progressive disease. Average age in years of patients who had complete response is 68.2, 74.4 for partial response and 74.7 for stable response. 

Fourty-six (46) percent of females had complete response, while 60% of males had partial response. Seventy-five percent (75%) of subjects with 

small tumor size had a complete response, while 59% with large tumor size had partial response. Partial response is noted in 50% of patients with 
absent tumor capsule, while 44% of those with tumor capsules showed complete response. Complete response is seen in 67% of subjects with stage 

I cancer and 60% of those with stage II cancer; while 50% of those in stage III and 80% of those with stage IV cancers showed partial response.   

 

CONCLUSION 

TACE is an effective treatment option for HCC. Majority of patients with smaller tumor sizes (less than 2 cm); and those with AJCC stage I and II 
cancers demonstrated complete response. Most of the patients with larger tumors (more than 2 cm) and those with AJCC stage III and IV showed 

partial response. The presence or absence of tumor capsule does not dictate the response to TACE. 

 
KEYWORDS:  

Hepatocellular carcinoma, transarterial chemoembolization, mRECIST
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CORRELATION OF ULTRASOUND PARAMETERS WITH ACUTE CHOLECYSTITIS IN PATIENTS 

WHO UNDERWENT CHOLECYSTECTOMY 

 

JOSELIZA ONG DE LA CRUZ, MD (PRINCIPAL INVESTIGATOR) 

FRANCIS R. VILLANUEVA, MD, FPCR (ADVISER) 
 

BACKGROUND   

Ultrasound predictors for acute cholecystitis can help in the pre-operative evaluation of patients with right upper quadrant pain and help reduce 

operative and post-operative complications.  

 

OBJECTIVES 

To determine the correlation between the ultrasound diagnosis of acute cholecystitis (AC) and the intraoperative findings. The severity assessment 
of acute cholecystitis will also be identified.  

 

METHODS  

A 6-months retrospective, cross-sectional study of 148 patients who underwent ultrasound and diagnosed with acute cholecystitis was conducted. 

Ultrasound diagnosis of gall stones was made and the presence of ancillary findings which include thickened gallbladder wall of about >0.3 cm, 
presence of pericholecystic fluid, sonographic Murphy’s sign and presence or absence of stones, were recorded. Ultrasound findings were compared 

with the operative findings. Patient’s co-morbidities (liver, renal, diabetic and cardiac impairment) and elevated WBC count (>14,950 u/L) were 

also collected. General Surgery census and patient’s medical charts were reviewed and analyzed. 
 

Summary statistics are presented. Chi-square test of association was used to determine relationship between ultrasound with intraoperative findings 

and between ultrasound parameters and severity of AC. Conclusions were based on a 5% level of significance. SPSS v20 was used in data processing 
and analysis. 

 

RESULTS 

Based on ultrasound findings, majority were cases of cholelithiases (37.8%). Intraoperative findings however show that most cases include acute 

cholecystitis with lithiases (87.2%) and underwent elective open cholecystectomy (58.9%). The US andintraoperative findings most predictive of 

an AC is a positive sonographic Murphy sign.  Sonographic Murphy’s sign was prevalent in patients with mild and severe AC score at 80.9% and 
28.6%, respectively.  Based on the Tokyo Guidelines, most patients were classified as mild AC with no other co-morbidities and normal WBC 

count.  

 

CONCLUSION  

Ultrasound correlates the intra-operative findings in patients with acute cholecystitis. The most common predictor includes the presence of lithiases. 

Most patients underwent elective open cholecystectomy with mild AC score.  

 

KEYWORDS  

ultrasound, acute cholecystitis, gallbladder wall thickening, cholelithiasis/ cholelithiases, intra-operative finding, Tokyo AC severity score 

  

APPROPRIATENESS OF IMAGING STUDIES AS DETERMINED BY MEDICAL CLERKS, POST-

GRADUATE INTERNS, AND INTERNAL MEDICINE RESIDENTS: A SURVEY ON THE LEVEL OF 

COMPETENCY 
 

JE-ANN FAITH C. FABIAN-TAN, MD

 
ABSTRACT 

 

OBJECTIVE  
The purpose of this study is to determine the competency of medical clerks, post-graduate interns, and internal medicine residents in selecting 

appropriate radiologic examinations for specific clinical scenarios and to ascertain whether proficiency improves based on the level of medical 
training.  

MATERIALS AND METHODS 
A multiple-choice survey questionnaire was created and validated, which included 10 clinical scenarios excerpted from the American College of 
Radiology Appropriateness Criteria® guidelines. Invitation letters were sent to the dean and training program coordinators requesting their current 

medical clerks, post-graduate interns, and residents to participate in the survey. The participants were instructed to select the most appropriate initial 

imaging study. Responses were graded, with correct answers derived from the American College of Radiology guidelines. Results were stratified 
by year of medical training, and an analysis of variance (ANOVA) was performed to test for significance.  
 

RESULTS 

A total of 204 responses were gathered which included 122 from medical clerks, 52 from PGIs, and 30 from IM residents. Overall, the average 

number of questions answered correctly was 4.5 of 10 (SD, 1.7). Clerks averaged 4.0 (SD, 2.0), while PGIs and residents averaged 4.9 (SD, 1.6) 
and 4.8 (SD, 1.6), respectively. Analysis of variance indicated that means of the three populations were not equal. Two sample t-Tests were done, 

which showed PGIs and IM residents significantly performing better than medical clerks. The scores of PGIs are not statistically different from IM 

residents. Furthermore, using Two Sample t-Tests, there was not enough evidence to show any significant difference in competency between 1st 
year, 2nd year, and 3rd year IM residents.  
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CONCLUSION 

Medical training may be lacking in the field of radiologic imaging education. There is a role for more focused instruction to familiarize the clerks, 
interns, and residents with appropriateness guidelines for selecting diagnostic imaging examinations

 

 

DIAGNOSTIC ACCURACY OF THE PECARN CLINICAL PREDICTION RULES FOR CHILDREN 

UNDERGOING CRANIAL CT AFTER HEAD INJURY 
       

APRIL ANN F. LAMBIO, MD 

ABSTRACT 

 

BACKGROUND  

Potential risk for cancer is associated with exposure to ionizing radiation. This raises concern for computed tomography (CT) use in 

pediatric patients, a population which is inherently more radiosensitive with more remaining years of life in which radiation-induced cancer 

can develop. A leading use of CT in children are cranial scans following minor head trauma, of which only less than 10% are positive for 

traumatic brain injury. A set of clinical prediction rules were developed by the Pediatric Emergency Care Applied Research Network 

(PECARN) to assist in decision-making regarding CT by identifying patients who are at very low risk for clinically important brain injury 

and therefore could safely forego having a cranial scan. The same tool has shown similar performance in screening for traumatic brain 

injury on CT. This study sought to evaluate the diagnostic accuracy of the PECARN rules in identifying traumatic brain injury on CT in 

children with minor head trauma in a Philippine tertiary general hospital setting. 

 

METHODS 

Archival data from January 2012 to December 2016 were gathered from patients aged less than 18 years with minor head trauma (Glasgow 

Coma Scale ≥14) who presented to the emergency department and subsequently underwent cranial CT scan. Included patients were divided 

by age and retrospectively classified into risk categories according to the PECARN rules. Patients without any positive clinical predictors 

were classified into the very low risk category. Primary outcome was considered positive when a patient had an identified traumatic brain 

injury on CT, defined as any of the following: intracranial hemorrhage or contusion, cerebral edema, traumatic infarction, diffuse axonal 

injury, shearing injury, sigmoid sinus thrombosis, midline shift of intracranial contents or signs of brain herniation, diastasis of the skull, 

pneumocephalus, or depressed skull fracture. Sensitivity, specificity, and negative predictive value of the tool were computed for each age 

group and combined. 

 

RESULTS 

A total of 170 patients were included in the study, of which 138 (81%) were ≥ 2 years old, 102 (60%) were male and 26 (15.3%) had 

traumatic brain injury upon CT. The PECARN rules performed well as a screening tool in the combined group with sensitivity of 88.4% 

(23/26) (95% CI: 75.4 – 100), specificity of 36.8% (53/144) (95% CI: 23.8 – 49.8), and negative predictive value of 94.6% (53/56) (95% 

CI: 88.6 – 100). In the <2 years old group, the PECARN rules showed a sensitivity 85.7% (6/7) (95% CI: 57.7 – 100), specificity of 28.0% 

(7/25) (95% CI: 23.8 – 49.8), and negative predictive value of 87.5% (7/8) (95% CI: 63.0 – 100). The prediction rules performed best in 

the ≥ 2 years old group with sensitivity of 89.5% (17/19)(95% CI: 74.9 - 100), specificity of 38.6% (46/119)(95% CI: 24.6 – 52.7), and 

negative predictive value of 95.8% (46/48)(95% CI: 90.0 - 100).  

 

CONCLUSION 

Overall, the age-based PECARN prediction rules performed fairly well in identifying individuals at very low risk for traumatic brain injury, 

with slightly better performance in the ≥ 2 years age group. PECARN clinical prediction rules can be reliably used in minor head trauma 

cases to screen patients who are at very low risk for traumatic brain injury and could thus forego cranial CT scan.

 

 

 

 

 

 

 

 

 

A COMPARATIVE STUDY ON THE ACCURACY OF MAGNETIC RESONANCE IMAGING IN 

DETECTING ACL AND MENISCAL TEARS OF THE KNEE AT THE MEDICAL CITY 

 

JOSE EDUARDO LEGARDA, MD 

 
ABSTRACT 
Magnetic Resonance Imaging is a proven non-invasive diagnostic tool in detecting different knee pathologies. In several published studies, 

the specificity and sensitivity of MRI in detecting various knee pathologies ranges from 80-90%. This study aims to determine the accuracy, 

specificity, and sensitivity of MRI done in a single tertiary hospital in the Philippines by correlating it with the intra-operative findings 

seen during knee arthroscopy. A total of 111 patients who had knee arthroscopy and knee MRI done from 2014 to 2016 were included. On 

analysis, 63 patients were arthroscopically proven to have anterior cruciate ligament (ACL) tears with meniscal tears and 48 patients had 

isolated meniscal tears. Accuracy was calculated at 92.8% for ACL tears (sensitivity of 93% {CI 95%: 84% to 99%}, Specificity of 92% 

{CI: 81% to 98%}), 65% for ACL with lateral meniscal tears (sensitivity of 50% {CI 95%: 44% to 92%}, specificity  of 71.1% {CI 95%: 



51 
 

57% to 86%}), 74.2% for ACL with medial meniscal tears (Sensitivity of 46% {CI 95%: 71% to 100%}, Specificity of 81.6% {CI 95%: 

50% to 90%}), 72.9% for medial meniscal tears (Sensitivity of 73% {CI 95%: 61% to 93%}, Specificity 72.7% {CI 95%: 45% to 86%}) , 

and 81% for lateral meniscal tears (Sensitivity of 61.5% {CI 95%: 44% to 92%}, Specificity of 88.6% {CI 95%: 71% to 96%}). This study 

showed that knee MRI has higher accuracy in detecting isolated knee pathologies compared to ACL with concomitant meniscal injury.  

 

Keyword 

ACL tear; Meniscal tear; Knee MRI 

 

 
DIAPHRAGM THICKENING FRACTION AND INTEGRATIVE WEANING INDEX AS PREDICTORS 

FOR SUCCESSFUL EXTUBATION OF ICU PATIENTS AT A PRIVATE TERTIARY HOSPITAL 

 

FRANCIS PAOLO G. MAGAT, MD, DPBR1; ESPERANZA MARIE I. RAMIREZ, MD, FPCP2; ANTONIO 

R. ABELLO, MD3; PHILIPPE RYAN K. CHUNG, MD3; JAMES PATRICK A. DIAZ, MD3; MARIA 

KRISTINA G. RECIO, MD3; RAMON MIGUEL M. MOLINA, MD3; EVELYN VICTORIA E. RESIDE, MD, 
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FPCR6 
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3 Internal Medicine Resident 

4 Pulmonary Medicine Consultant 
5 Critical Care Medicine Consultant 
6 Radiology Consultant 

 
ABSTRACT 

 

BACKGROUND 

Endotracheal intubation with positive pressure mechanical ventilation is an integral part of the management of critically ill patients 

with respiratory failure. We evaluated a new index, diaphragm thickening fraction (DTF) assessed by ultrasound, as a predictor for 
successful extubation. 

 

METHODS 

Baseline diaphragm thickness fraction (DTF) was done within 48 hours of intubation, after securing consent. Within 2 hours of 

initiation of weaning, Diaphragm Thickness Fractions (DTF) and Integrative Weaning Indices (IWI) were taken.  DTF was 

calculated as (Diaphragm Thickness at end inspiration – Diaphragm Thickness at end expiration) / Diaphragm Thickness at end 

expiration.  IWI was calculated as Static Compliance * O2 Saturation / (Rapid Shallow Breathing Index).  Successful extubation 

was defined as spontaneous breathing without any ventilatory support for more than 48 hours following extubation. Conversely, a 
failed extubation was defined as patient reintubated or requiring non-invasive ventilation within 48 hours of extubation. 

 

RESULTS 

A total of 55 patients were prospectively enrolled.  Only 38 patients completed the study due to drop-outs (worsening clinical 

outcome, expired, poor ultrasound window).  Integrative Weaning Index revealed a sensitivity and positive predictive value of 

94.29% and a specificity and negative predictive value of 33.33% for successful extubation. Diaphragm Thickening Fraction 
revealed a sensitivity and positive predictive value of 91.43% for successful extubation.  

 

CONCLUSION 

Current statistical analyses show that IWI and DTF can be used to predict successful extubation. However, our data was not fully 
conclusive due to sample size (Confidence Level 88%).    

 

PREVALENCE STUDY OF CHONDROMALACIA PATELLA AND ITS SEVERITY AMONG PATIENTS 

PRESENTING WITH ANTERIOR KNEE PAIN BASED ON THE MODIFIED OUTERBRIDGE SYSTEM 

USING 1.5 TESLA MRI AT CAPITOL MEDICAL CENTER 

 

LELANNIE M. OCAMPO-ALCANTARA, MD 
 

ABSTRACT 

This study aims to determine the prevalence of chondromalacia patella (CMP) among patients presenting with anterior knee pain and its 

severity based on the modified Outerbridge system using 1.5 tesla MRI. The prevalence rate of MRI finding of CMP among patients 

presenting with non-traumatic anterior knee pain has shown frequency of 18.6 %. Females have greater prevalence rate than males by 
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63.2% vs. 36.8%. Majority of patients are in the range of 48-57 years of age with frequency of 23.7 %. Gender and age contribute 

significantly as risk factors in developing higher grades of CMP. MRI evaluation of the patellar cartilage by grading system revealed that 

the risk of developing higher grades of CMP (Grades 3-4) increases for females than the male population. The prevalence of CMP among 

younger age groups (18-47 years of age) is higher than older age groups (48-87 years of age). The likelihood of developing higher grades 

(Grades 3-4) of CMP increases in younger age groups as compared to older age groups. Non- invasive MRI evaluation of the signal and 

contour abnormalities of the patellar cartilage using modified Outerbridge grading system will help clinicians to correlate with clinical 

finding of anterior knee pain especially in non-traumatic patients, in their management such as rehabilitation therapy for further evaluation 

with arthroscopy or other invasive therapeutic procedures. Arthroscopy remains to be to the gold standard to detect CMP invasively and 

this study can be improved by arthroscopic correlation. 

OBJECTIVE 
This retrospective study aims to determine the prevalence of chondromalacia patella (CMP) and its severity among patients presenting with anterior 

knee pain based on the Modified Outerbridge System using 1.5 Tesla MRI. Specifically, the study aims to determine the prevalence rate of MRI 

finding of CMP based on gender and different age groups presenting with anterior knee pain, to identify the contour and signal abnormality of the 

MRI findings of CMP and assess its severity based on the MRI grading by Modified Outerbridge System. 

 

SUBJECTS AND METHODOLOGY 

76 patients with clinical history of anterior knee pain, non-traumatic, 18-87 years of age, male or female with knee MRI result of CMP out of 407 

patients were reviewed from July 1, 2014 to April 30, 2016. Standard multi-planar and multi-sequential MRI images of the knee were re-evaluated 

for MRI signal and contour abnormalities of the articular surface of the patella by two experienced radiologists, blinded to the subject demographics, 
their respective clinical histories and previous MRI reports. The MRI diagnosis of CMP was localized either to the medial facet, lateral facet, 

median ridge or the entire patella. Provided with a checklist showing one or more abnormal findings (>1) either signal or contour abnormality of 

the patellar cartilage was diagnosed with CMP. The author reviewed the MRI analysis with the final consensus evaluation of the presence of CMP. 
Axial views of Proton Density Spectral Presaturation with Inversion Recovery sequence (PD-SPIR) was used by the author to assess the severity 

of chondromalacia patella based on the MRI grading by Modified Outerbridge System. The prevalence rate of CMP among subjects was calculated 

as a measure of frequency. Gender and age groups were summarized using mean and range. Statistical significance was appointed as p < .05. SPSS 
17.0 statistical software was used for the crosstabulation analysis and odds ratio (OR).  

 

RESULTS: The prevalence of CMP among subjects presenting with anterior knee pain shows a frequency of 18.6%. The mean age is 45.92 with 

standard deviation of 16.07. Females have greater frequency of having CMP than males with a rate of 63.2 %. A majority of the patients are in the 

range of 48-57 years of age with a frequency of 18 or 23.7%, mostly females in this age-group (17.1%). Grade 1 CMP shows increased signal on 

axial PD-SPIR with no contour abnormality, with frequency of 18.4%; Grade 2 CMP with a frequency of 63.2% exhibits increased signal on axial 
PD-SPIR with chondral defect or irregularity and <50% partial thickness of the cartilage depth; Grade 3 CMP shows increased signal on PD-SPIR 

with chondral defect or irregularity and of >50% thickness of cartilage depth with a frequency of 13.2%; Grade 4 CMP with frequency of 5.3% 

shows increased signal on PD-SPIR with full thickness chondral defect with exposure of subchondral bone and some have exhibited complete loss 
of the patellar cartilage. Grade 2 CMP yields greater frequency rate of 63% among other grades of CMP (48 out of 76 subjects).  

Data show that females are more likely to develop higher grade of CMP, grades 3 and 4 with OR of 0.38 times with 95% confidence interval (CI) 

with a true population effect of 0.0756 to 1.96 and OR of 0.556 times (95% CI:0.055-5.614); respectively, significantly higher compared to males 
(p-value: .025 and p-value of 0.04). The likelihood to develop grades 3 and 4 CMP among younger age groups is 0.32 times OR and 0.27 times 

OR, respectively, significantly higher than older age groups with a true population effect between 0.075 to 1.3301 and 95% CI of 0.027-2.69 (p-

value: .029 and p-value of 0.014).  
 

CONCLUSION 
Demographic data of patients such as gender and age significantly contribute as risk factors in developing higher grades of CMP. This study has 
shown that the prevalence of CMP among patients presenting with non-traumatic, anterior knee pain among females is greater than among males. 

MRI evaluation of the patellar cartilage by grading system has revealed that the risk of developing higher grades of CMP (Grades 3-4) increases 

for females than the male population. The prevalence of CMP among younger age groups (18-47 years of age) is higher than older age groups (48-
87 years of age). The likelihood of developing higher grades (Grades 3-4) of CMP increases in younger age groups as compared to older age groups. 

Non- invasive MRI evaluation of the signal and contour abnormalities of the patellar cartilage using modified Outerbridge grading system will help 

clinicians to correlate with clinical finding of anterior knee pain especially in non-traumatic patients, in their management such as rehabilitation 
therapy for further evaluation with arthroscopy or other invasive therapeutic procedures. Arthroscopy remains to be to the gold standard to detect 

CMP invasively and this study can be improved by arthroscopic correlation. 

 

 
FREQUENCY OF UNREPORTED CORONARY ARTERY CALCIFICATIONS IN PATIENTS 

UNDERGOING CHEST  CT SCAN AT THE UP-PGH FROM JANUARY 2015  TO JUNE 2015 

MARKY JOD A. PANDES MD, DPBR (PRINCIPAL INVESTIGATOR); 

ROGELIO I. DE JESUS MD, FPCR, FCTMRISP (ADVISER) 
 

Early detection of coronary artery disease and initiation of appropriate intervention have been proven to prevent mortality. Routine chest 

CT (RCCT) can detect coronary artery disease in asymptomatic patients by looking for the presence of coronary artery calcifications 

(CAC). It has been reported that radiologists frequently fail to report the presence of CAC’s even when present in their patients. No data 

exists if this is also a problem in our local setting. This study included 482 patients undergoing RCCT at the Philippine General Hospital 

from January 2015 to June 2015. The overall incidence of coronary artery disease during the study period was 60.3 %. The frequency of 
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unreported CAC was 23 % which is slightly higher than the previously reported statistic in international studies. Thirty-four percent (34%) 

of patients with unreported CAC had significant risk for future death from a cardiovascular event. 

 

 

INTER-OBSERVER VARIABILITY OF MEASUREMENTS OBTAINED VIA MANUAL VOLUMETRY 

AND AUTOMATED VOLUMETRY OF PULMONARY MASSES DETECTED BY CT SCAN 

PRINCIPAL INVESTIGATOR: JOHN MICHAEL JOSEPH YU PINEDA, MD 

CO-AUTHOR: CESAR CO, MD 

TECHNICAL ADVISER: LUTHGARDO ACOSTA, MD 

RESEARCH ADVISER: NORBERTO GONZALES, MD 

 
ABSTRACT 

OBJECTIVE 

To determine the inter-observer variability in measurements obtained via manual volumetry and automated volumetry 

 

MATERIALS AND METHODS 

In this ethics review board-approved study, 2 radiologists independently obtained tridimensional orthogonal measurements and automated 

measurements of 50 pulmonary masses, categorized by size, margin and location. Means and means differences were obtained and 

subjected to paired t-test. Intraclass correlation coefficients [ICC] and Bland-Altman plots were used to assess inter-observer variability. 

 

RESULTS 

Overall inter-observer agreement rates as measured by the intraclass correlation coefficients were 0.9880 (95% confidence interval [CI]: 

0.9790 to 0.9932) for automated volumetry [AV], 0.9767 (95% CI: 0.9593 to 0.9867) for manual volumetry [MV], 0.9555 (95% CI: 0.9229 

to 0.9745) for RECIST diameter [RCD] and 0.9185 (95% CI: 0.8607 to 0.9529) for widest diameter [WD]. The inter-observer agreement 

rates based on margins ranged from 0.9948(AV) to 0.9621(MV) and 0.9709(RCD) to 0.9311(WD) for speculated masses and 0.9871(AV) 

to 0.9780(MV) and 0.9458(RCD) to 0.9104(WD) for well-defined masses. Based on the location of the masses, the inter-observer 

agreement rates are 0.9946(AV) to 0.9852(MV) and 0.9631(RCD) to 0.9331(WD) for juxtapleural and 0.9424(AV) to 0.9367(MV) and 

0.9067(RCD) to 0.8304(WD) for juxtavascular. Inter-observer agreement based on size ranged from 0.9759 to 0.7973(AV), 0.9435 to 

0.6057(MV), 0.9457 to 0.2802(RCD) and 0.8209 to -0.5209 (WD) with the intermediate range masses (>= 4.0 cm to < 5.0 cm and >= 5.0 

cm to < 6.0 cm) showing poor agreement. There was high agreement for larger masses (> 6cm) 0.9759 (AV), 0.9435 (MV), 0.9457 (RCD) 

and 0.8209 (WD). Smaller masses scored high agreement also with 0.9559 (AV), 0.8125 (MV) and 0.8411 (RCD), however scored poor 

agreement for WD at 0.1168. Using the Bland-Altman plots, the mean percentage difference of the measurements made by both radiologists 

falls within + 1.96 SD. Mean differences between the radiologists' measurements were not significant for AV |0.67 | + 8.27 (mean difference 

+ standard deviation) with a p-value of 0.571, MV |0.42 | + 10.78 with a p-value of 0.785, for RCD |0.04 | + 0.50 with a p-value of 0.518 

and WD |-0.15 | + 0.65 with a p-value of 0.121.  The difference of the means of the measurements made by both radiologists for MV and 

AV is |-1.88 | + 8.49, which is not significant with a p value of 0.124. There is a significant difference with a p value of 0.0001 between 

the measurements of RCD and WD for radiologist A |-0.46 | + 0.56 and radiologist B |-0.65| + 0.72, as well as the combined means of both 

radiologists |-0.56| + 0.51. 

 

CONCLUSION 

Overall inter-observer agreement rates were similar with automated measurements having slightly higher agreement than manual 

measurements. In clinical practice, CT measurements can be done by different radiologists but better agreement can be achieved if 

supported by automated measurements. Volumetry (automated and manual) scored higher agreement rates than unidimensional 

measurements (RECIST and widest diameter). There was also higher agreement for larger lesions (> 6cm). There is also a significant 

difference in the unidimensional measurements of RCD and WD, which suggests that this is prone to error between measurements of 

different radiologists. 

 

ACCURACY OF BREAST TOMOSYNTHESIS VERSUS DIGITAL MAMMOGRAPHY 

IN DETECTING BREAST MALIGNANCY 

 

AUTHOR:  CYRENE M. SANDOVAL, MD 

ADVISER:  NORBERTO EDUARDO GONZALES, JR., MD 

 
ABSTRACT 

OBJECTIVE 

Breast tomosynthesis is an emerging technology used in diagnostic breast imaging to evaluate potential abnormalities.  It is the aim of the 

study to determine the accuracy of breast tomosynthesis (3D) versus digital mammography (2D) in detecting breast malignancy based on 

Breast Imaging Reporting and Data System (BIRADS) 2013. 
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METHODOLOGY 

It is a retrospective case control study of 107 female patients who underwent breast biopsy in Cardinal Santos Medical Center.  Out of the 

107 patients, 63 had breast tomosynthesis (3D) while 44 had digital mammography (2D).  Review of the breast imaging reporting and data 

system (BI-RADS) scores and histologic findings were correlated.  

 

RESULTS 

The majority of the patients were from 40-49 age group and mostly having heterogeneously dense breasts (58.88%).  Most of the breast 

lesions detected in both tomosynthesis and digital mammography (2D) presented as mass lesion.  Among the 107 female patients, 42 

subjects (39.25%) were found to have breast malignancies which include invasive ductal carcinoma (IDCA) (16.82%), ductal carcinoma 

in situ (DCIS) (16.82%), IDCA with DCIS (2.80%), IDCA with mucinous component (0.94%), mucinous carcinoma (0.94%) and papillary 

carcinoma (0.94%) which were given higher BIRADS scores (predominantly BIRADS 4C and 5 on 3D tomosynthesis and BIRADS 4B, 

4C and 5 on digital 2D mammography).   

Comparing 3D tomosynthesis and digital mammography (2D), there is higher specificity, sensitivity, positive and negative predictive 

values in 3D tomosynthesis having 95.24%, 69.05%, 60.61% and 96.67% versus 61.90%, 43.48%, 50.00% and 55.56% of digital 

mammography (2D), respectively.  Likewise, a higher accuracy rate is also noted in 3D tomosynthesis (77.78%) as compared to digital 

mammography (52.27%).   

 

CONCLUSION 

Three dimensional (3D) breast tomosynthesis is more accurate than digital mammography (2D) in detecting breast malignancies. 

 
VALIDITY OF LUNG-RADS AS A RELIABLE SCREENING TOOL IN THE DIAGNOSIS OF LUNG 

CANCER USING HISTOPATHOLOGY AS THE GOLD STANDARD: A RETROSPECTIVE STUDY IN 

MAKATI MEDICAL CENTER 

 

ANGELO UMEREZ, MD; R. PILAPIL, MD; G.S. SANTOS, MD; J.U. DY, MD 

 
ABSTRACT 
 

OBJECTIVE 
The objective of this study was to determine the sensitivity, specificity, positive and negative predictive value of Lung-RADS in the Makati 

Medical Center setting.  

 

STUDY DESIGN: Retrospective study. 

 

MATERIALS AND METHODS 
This was a two-year retrospective study of adult patients, both male and female, who underwent CT of the chest with subsequent CT guided 

lung biopsy from January 1, 2015 to December 31, 2016. Statistical tools used for analysis were sensitivity, specificity, positive predictive 

value, and negative predictive value of Lung-RADS and the histopathological results were used as the gold standard. 

 

RESULTS 
A total of 123 patients were included in the study. 85 patients (69.10%) were found to be positive for lung cancer and majority are of 

the non-small cell lung cancer type. 38 patients were negative for malignancy (30.89%). Lung RADS had a sensitivity of 100%, specificity 

of 10.52%, positive predictive value of 71.42%, negative predictive value of 100%, and a false positive rate of 89.47%. 

 

CONCLUSION 

Our study shows a significantly higher sensitivity and positive predictive value but a higher false positive rate and lower specificity 

compared with the Western countries. This is due to the fact that the Philippines has a high prevalence of pulmonary tuberculosis which 

can mimic lung cancer. 
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FRONTAL BOSSING AND FACIAL DEFORMITY:  THE MASK 

 

NIEL KRISTOFFER P. GAMBOA, MD; SHARON MAY E. GAMBOA, MD 

(FIRST PLACE)

  

ABSTRACT 

 This is a case of an 18 month old female who came in due to unusual facial appearance.  Patient has no 

physical abnormality at birth.  She was diagnosed with laryngomalacia during the neonatal period and at three months 

developed facial deformities.  The head circumference was large for her age.  No developmental delays or hearing 

loss were noted.  Patient has a family history of palatoschisis and cheiloschisis. 

 Craniofacial CT scan showed unusually prominent frontal bone, zygoma, maxilla and mandible, diffuse bony 

expansion of the predominantly sclerotic cranial, facial and mandibular bones.  The paranasal sinuses were 

underdeveloped.  Both the mastoid air cells were replaced by sclerotic bone.  Skeletal survey showed sclerosis of the 

skull, maxilla and mandible, tibia, femur, carpals, clavicles and ribs.   

 The patient was referred to surgeons, pediatricians, radiologists, bone geneticist, pathologist and 

anesthesiologists for multidisciplinary approach in the management.  Patient was given calcitriol and was rendered 

genetic counselling.   

 Craniodiaphyseal dysplasia is an extremely rare bone disorder that causes calcium to continuously build up 

in the bones resulting to deformities.  The underlying bone remodeling defects remain unexplained.  CDD is caused 

by mutation of the SOST gene and can be inherited in an autosomal recessive pattern.  Medical therapy is still 

experimental.  Close monitoring to manage progression of disease is mandatory.   Narrowing of the foramen magnum 

was the cause of death in reported cases abroad and occurred between 7 and 16 years old.

  

INTRODUCTION 
 Bone dysplasia has a wide variety of diseases 

with disturbance of growth intrinsic to the bone. These 

disorders are genetic in etiology and are not common. 

Early diagnosis is very important in these cases so that 

appropriate treatment can be immediately given to the 

child and prognosis can be made.   

  

CASE REPORT 
 This is a case of an 18 months old Filipino, 

female child, from Digos City, Davao del Sur  

who was brought in for CT scan because of facial 

deformity. 

 Patient was delivered term, to a 33 year old, 

G1P1 mother via Caesarean Section secondary to 

arrest in dilatation.  No abnormalities were noted. 

During the neonatal period the patient had 

noisy breathing relieved on supine position. Excessive 

tearing was likewise noted.  There was no cyanosis and 

no interrupted or difficulty in feeding.  Hearing and 

vision are intact.  Furthermore, she was diagnosed 

with laryngomalacia.  Supportive management was 

given which included proper home care and feeding 

techniques.   Despite of this management, above 

conditions persisted. 

 Three months prior to consultation, gross 

macrocephaly, frontal and paranasal bossing, as well 

as flat nasal bridge were noted.  Plain cranial CT scan 

was done which revealed a normal study of the brain.  

However, there were sclerotic bony changes involving 

the nasal, frontal, maxillary, ethmoid, and sphenoid 

bones, palate, and visualized mandible.  Mastoid air 

cells are likewise replaced by sclerotic bone (Picture 

1).  The frontal suture was normally unfused.  The 

findings of the study conducted were suggestive of 

osteopetrosis or fibrous dysplasia.  The patient was 

referred to a plastic surgeon for 2nd opinion.  A follow-

up craniofacial CT scan and skeletal survey was then 

requested, hence referred to our institution. 

 On physical examination, patient noted to 

have hissy nasal breathing.  The head circumference 

was large for her age (97th percentile).  Frontal 

bossing, prominent vascular markings on the forehead 

and a broad, flat, nasal bridge were also noted.  The 

rest of the physical examination was normal. 

 The follow-up craniofacial CT scan showed 

an unusually prominent frontal bone, zygoma, maxilla, 

and mandible.  There was no premature fusion of the 

cranial sutures.  Diffuse bony expansion of the 

predominantly sclerotic cranial, facial, and mandibular 

bones was appreciated.  The trabecular bone marrow 

of the diploe is replaced by cortical bone.  Paranasal 

sinuses were underdeveloped.  Both mastoid air cells 

remain sclerotic.  Auditory canal and foramen 

magnum were patent with no signs of nerve 

impingement (Picture 2). 

 The skeletal survey likewise showed a skull 

with diffuse sclerosis of the cranium, maxilla, and 

mandible (Picture 3).  The thorax revealed cortical 

expansion, thickening and sclerosis of the clavicles 

and ribs.  The spine had normal alignment with areas 

of sclerosis.  The pedicles appeared intact (Picture 4).  

Lower extremities showed widening of the diaphysis 

of both femurs.  There was prominent thickening and 

sclerosis of the medial cortex of both tibia.  Epiphyses 
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were not deformed (Picture 5).  The pelvic bones 

showed no evidence of sclerosis.  There was a 

cylindrical deformity of the carpals, metacarpals and 

phalanges of the hand especially involving the 

diaphysis (Picture 6). 

 The craniofacial CT scan and skeletal survey 

were suggestive of craniodiaphyseal dysplasia.  

 Blood parameters were all normal.  

 A family history of cheiloschisis and 

palatoschisis are present from the maternal side.  No 

consanguineous marriages were noted.   

 

DISCUSSION 
 Increased bone density during infancy 

include Osteopetrosis, Progressive Diaphyseal 

Dysplasia, Craniometaphyseal Dysplasia, and 

Craniodiaphyseal Dysplasia.   These diseases present 

with generalized sclerosis and hyperostosis of the long 

bones, skull base and calvarium, and underdeveloped 

paranasal sinuses and mastoid air cells 4, 8, 13 14, 15, 16.  

All of these findings were seen on the radiographic 

images of the patient.   

 However, in infantile osteopetrosis, there 

should be a uniform increase in the density of the 

epiphyses, metaphyses, and diaphyses of the long 

bones on radiographs which were absent in the patient 
17.   Progressive diaphyseal dysplasia or 

otherwise known as Camurati-Engelmann disease is 

likewise considered.  This disease presents with 

bilateral and symmetrical sclerosis of the diaphysis of 

the long bones.  The metaphysis and epiphysis are 

spared 13, 16.  Sclerosis of this disease may spread to the 

metaphysis in severe cases.  In the patient, 

symmetrical sclerosis was only seen on the diaphysis.     

 The distinctive feature of this disorder is the 

predominant involvement of the tibia and fibula.  The 

upper extremities and ribs are less frequently affected.  

However, patient’s radiograph showed generalized 

sclerosis of the upper extremities, ribs, and clavicles.  

Common physical findings include waddling gait, 

growth retardation, muscle wasting, and pain in the 

legs which were not observed in this patient 16, 17.  

Thus, progressive diaphyseal dysplasia is less likely. 

 The last two diseases considered are 

craniometaphseal dysplasia (CMD) and the 

craniodiaphyseal dysplasia (CDD).  Both have 

hyperostosis of the skull, nasal and maxillary bones 4.  

The paranasal sinuses and mastoids are 

underpneumatized.  All of these findings are present in 

the patient.  The prominent physical deformities in the 

patient, particularly, hypertelorism, broad nasal 

bridge, and “leonine” facial appearance can also be 

seen in CMD and CDD. 

 However, the distinguishing radiologic 

feature of flaring and decreased density of the 

metaphyses of the long bones in CMD was not found 

in the patient.  Other findings that would make CMD 

less likely are presence of bullet- shaped phalanges, 

widened ribs and severe sclerosis of the mandible of 

the patient 4, 8, 16.   

 The strongest consideration for this case is 

CDD.  In addition to the aforementioned craniofacial 

findings, CDD presents with sclerosis of the long 

bones sparing the metaphyses and epiphyses.  The ribs 

are widened and sclerotic. The mandible shows 

moderate sclerosis and overgrowth 4, 16.  Phalanges are 

bullet-shaped 4. In summary, the patient’s radiologic 

findings together with the history and physical 

appearance are compatible with Craniodiaphyseal 

Dysplasia (CDD). 

 Craniodiaphyseal Dysplasia is an extremely 

rare bone disorder that causes calcium to build up in 

the skull, disfiguring the facial features and 

reducing life expectancy.  Narrowing of the foramen 

magnum and compression of the medulla may lead to 

death in patients with CDD 4.  

 Craniodiaphyseal dysplasia was first 

described in 1958.  Since then, only fewer than 30 

cases had been reported worldwide.  It is the rarest of 

all sclerosing bone dysplasia.  CDD is caused by 

mutation in the SOST gene in the chromosome which 

is inherited in an autosomal recessive pattern 5.  This 

means that each parent were carriers of one mutated 

gene (recessive gene) and one normal gene (dominant 

gene).  Two carriers have a 25 percent chance of 

having an unaffected child with two normal genes, a 

50 percent chance of having an unaffected child who 

also is a carrier, and a 25 percent chance of having an 

affected child with two recessive genes. 

 Moreover, according to studies in two 

affected children, heterozygous mutations of the SOST 

gene on chromosome 17q12-q21 prevent the secretion 

of sclerostin. But the exact pathogenesis is not yet 

understood 10, 11. 

 CDD typically presents in early infancy with 

facial abnormalities including paranasal bossing, 

apparent hypertelorism and increased head 

circumference which were apparent in the patient at 18 

months of age.  Her head circumference was above the 

97th percentile for age.  During early infancy, 

respiratory difficulty developed owing to nasal 

obstruction before the characteristic facial deformity 

has existed.  However, the patient’s airway obstruction 

during the neonatal period was attributed to 

laryngomalacia.  Since then no cyanosis was noted.  

Other reported symptoms were ocular problems 

(strabismus, exophthalmos, loss of binocular vision in 

association with hypertelorism) due to compression of 

cranial nerves II, III and VI.  Seizures may occur.  In 

most of the cases, developmental progress was normal, 

until hindered by progressive deterioration in vision 

and hearing 2. 

http://en.wikipedia.org/wiki/Calcium
http://en.wikipedia.org/wiki/Human_skull
http://en.wikipedia.org/wiki/Life_expectancy
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 CDD is principally a radiologic diagnosis 

through serial skeletal surveys.  There is moderate 

sclerosis and overgrowth of the cranial vault 4.  As 

noted in the patient, the paranasal sinuses show severe 

sclerosis and hyperostosis with nasal obstruction and 

obliteration (Picture 1).  The ribs are widened with 

marked sclerosis.  Midclavicles are likewise sclerosed 

with hyperostosis and widening (Picture 4).  The long 

bones present with progressive straightening by 

diaphyseal widening showing a “Policeman’s 

truncheon” appearance.  Phalanges are bullet-shaped 4 

(Picture 6). 

 Bone biopsies in the past were inconclusive, 

which only showed high bone formation and 

resorption.  Early studies by Halliday, et al in 1949 and 

Jackson, et al in 1954 reported increased number of 

osteoblast.  Millard, et al in 1967 noted absent 

osteoclasts in the endosteal or periosteal layers.  

Bonucci, et al in 1977 accounted defective 

calcification of bone matrix with enhancement of bone 

volume.  Key, et al in 1988 reported an enlarged 

osteoclastic surface area with elevated number of 

osteoclasts.  Fanconi, et al in 1988 described increased 

bone formation and resorption.  Research by 

Yamamoto, et al in 1993 found out that bone- marrow 

derived osteoclast like cells from a patient with CMD 

lack expression of osteoclast- reactive vacuolar proton 

pumps 4.  Report from McHugh, et al in 1994 stated 

the same morphologically the same histopathology 

findings as with Bonucci and colleagues 12.  No 

documents on histopathologic studies had been 

reported thereafter. 

 The underlying bone modelling defects in 

these disorders remains largely unexplained, hence 

medical therapy are experimental.  The regulation of 

bone turnover and hence the maintenance of calcium 

balance and homeostasis involves parathyroid 

hormone (PTH), calcitriol, and calcitonin.  Treatment 

was directed in maintaining balance of these aspects in 

several clinical trials, but the results were inconsistent 
4.  Surgical decompression of cranial foramina is 

possible but the risk of brainstem compression caused 

by post-operative edema is high and the benefit of this 

procedure is temporary 2. 

 Close observation is mandatory to manage 

progression of disease.  MRI should be routinely done 

to monitor disease progression and nerve impingement 
6.   Clinical deterioration is frequently indicated 

by irritability and episodic early morning headaches.  

Brainstem compression and increased intracranial 

pressure may develop.  Reported severely affected 

children have died between 7 and 16 years 2. 

 In summary, the patient had a leonine facie.  

Craniofacial CT scan showed diffuse bony expansion 

of the sclerotic cranial, facial, and mandibular bones.  

Plain film of the skull revealed diffuse sclerosis of the 

skull, maxilla, and mandible.  Radiograph of the 

thorax shows cortical expansion, thickening and 

sclerosis of the clavicles and ribs.  There is 

straightening of the long bones with prominent 

thickening and sclerosis of the medial cortex.  These 

findings are compatible with Craniodiaphyseal 

Dysplasia.  

 The patient was brought back to her attending 

physician.  Initially, the parents were advised bone 

biopsy in which they are hesitant to comply.  Her 

frontal and maxillary bones continue to enlarge.  She 

was then re-evaluated by a physician in another 

hospital who diagnosed the patient for the same 

disease.  Her condition was discussed in a 

multidisciplinary conference with radiologists, 

surgeons, bone geneticist, pathologist and 

anaesthesiologist.  Upon reviewing the previous 

reports, bone biopsy was eventually deferred.  Surgical 

decompression was not advised as there was no urgent 

indication.  The patient showed no signs of increased 

intracranial pressure, or other compressive symptoms 

such as hearing and visual impairment.  Furthermore, 

the possible risks would outweigh benefit.  

Management was then directed at supportive care and 

genetic counselling.  Adjunct therapy with calcitriol 

was then initialized to the patient. 

 

CONCLUSION 
 This case is presented due to its uniqueness 

and rarity.  Establishing the diagnosis of CDD is 

mainly radiographic.  This case provided us with 

classic radiologic findings of Craniodiaphyseal 

Dysplasia.  Follow up studies with skeletal survey and 

cranial MRI are recommended to monitor disease 

progression and nerve impingement.   

 Furthermore, this case counts up another new 

reported incidence of Craniodiaphyseal dysplasia.  

Adding up a number of case reports, registries, and 

genetic studies, may help the researchers find an 

adequate therapy.  With this, the medical team and the 

family will be guided with the practical and financial 

issues involved.   
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APPENDIX 

          
(A)                       (B)                           (C) 

              
                                   (D)                                    (E) 

Picture 1.  Coronal view of the patient’s frontal sinus (A), sagittal 
view of the maxillary sinus (B), axial views of the ethmoid (C, 

thick arrow) and sphenoid bones (C, thin arrow), and palate (D) 
showing predominant sclerosis. Mastoid air cells are likewise 
replaced by sclerotic bone (E).  
 

       
(A)                                           (B) 

 

Picture 2.  Axial view of the patient’s internal auditory canal (A) 

and foramen magnum (B) showing no signs of nerve impingement. 
 

        
(A)                                            (B) 

Picture 3.  Plain radiograph of the patient’s skull on 

anteroposterior (A) and lateral (B) views showing diffuse sclerosis 
of the skull (thick arrows), maxilla (arrowheads), and mandible 

(thin arrow).    

 

 
Picture 4.  Plain radiograph of the patient’s thorax on 
anteroposterior view showing cortical expansion, thickening and 

sclerosis of the clavicles and ribs.    
 

 
Picture 5.  Plain radiograph of the patient’s thigh on 
anteroposterior view showing widening of the diaphysis of both 

femurs. Prominent thickening and sclerosis of the medial cortex of 

both tibia is present.  Epiphyses are not deformed. 

 

 
Picture 6.  Plain radiograph of the patient’s left hand on 
anteroposterior view showing a cylindrical deformity of the 

carpals, metacarpals and phalanges especially involving the 

diaphysis. 

 

http://www.ncbi.nlm.nih.gov/pubmed/15533982
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NECK DEEP: ANTERIOR CERVICAL MENINGOCELE WITH MULTI-LEVEL 

VERTEBRAL ANOMALIES. 

 

LORANZ L. REYES M.D 

(SECOND PLACE) 
 

ABSTRACT 
This paper aims to present the possibly first described case of anterior cervical meningocele associated with multiple 

vertebral anomalies in the Philippines. A 56-year old woman presenting with chronic neck pain whose plain cervical 

spine radiographs revealed a pre-vertebral soft tissue density with exaggerated cervical kyphosis. Further MR 

imaging revealed a large anterior cervical meningocele. This case shows the importance of thorough imaging 

investigation, especially Magnetic Resonance Imaging (MRI), when presented with a non-relieving neck pain and 

non-specific radiographic findings. 

 
OBJECTIVES 
This case study aims to present a rare entity of anterior 

cervical meningocele. The possible pathophysiology, 

associated vertebral anomalies and its correlation to 

imaging findings will also be discussed. The 

importance and role of diagnostic imaging, such as 

MRI, in the assessment and management of anterior 

cervical meningocele will be emphasized. 

 

INTRODUCTION 
Cervical meningocele is a rare lesion that comprises 

only a small proportion of neural tube anomalies. 

Previous studies by Wong et al have reported that only 

3.9% to 8.0% of spina bifida cystica occurred in the 

cervical region. In spite of its rarity, the clinical course 

most of the time is benign.  Still, it is mandatory to do 

a periodic magnetic resonance imaging of the spinal 

cord since late neurological deterioration has been 

described. 

 

CASE PRESENTATION 
The patient experienced neck pain and stiffness not 

relieved by topical medications for 10 years duration. 

No known co-morbidities or familial syndromes are 

elicited in this patient. Progression of symptoms 

prompted consult. On physical examination, the neck 

appeared to be shorter than the average with increased 

width. There was limitation in lateral movement as 

well as extension and flexion but no neurologic 

deficits were documented. 

 

Cervical X-ray reveals a large prevertebral soft tissue 

density from C1 to C7. MRI of the cervical spine 

showed an anterior meningocele with multilevel 

cervical vertebral anomalies and partial fusion of C4 

down to C6 vertebrae. Apparent retrolisthesis of C5 

over C6 is observed resulting to spinal cord 

compression but without intramedullary edema. 

Patient was referred to a neurosurgeon but was lost to 

follow-up.  

 

DISCUSSION 
According to a study by Jun Jiang et al, cystic 

dysraphic lesions of the cervical spine are rare 

conditions with only few cases reported in the 

literature. These lesions can be divided into several 

categories that include cervical myelocystocele, 

cervical meningocele, and cervical 

myelomeningocele.  Differentiation into subtypes is 

based on their distinct pathologic and morphological 

features. The classic morphological feature of 

meningocele is a cystic protrusion of meninges 

through a defect in the spinal column. Cervical 

meningocele, whether anterior or posterior, is a rare 

congenital lesion, accounting for only 2% of all neural 

tube anomalies10. This lesion mostly occurs in the 

dorsal part of the body and is typically characterized 

by a skin-covered mass in the posterior midline. 

Anterior cervical meningoceles represent an extremely 

rare subset of spina bifida cystica lesions in contrast to 

the more commonly occurring posterior type. There 

are only a handful of reported cases of an anterior 

cervical meningocele.  

 

Magnetic resonance imaging is an excellent tool for 

diagnosing spinal abnormalities because it can 

accurately demonstrate the morphological properties 

of these lesions. In this patient, the anterior protruding 

meningeal cyst without the spinal cord inside is clearly 

shown in the MRI, consistent with anterior cervical 

meningocele.  

 

Anterior myelomeningocele is hypothesized as a result 

of maldevelopment in the mesoderm surrounding the 

neural tube and notochord1.This leads to vertebral 

body defect and anterior dysplasia of the meninges.  

Reported cases of anterior cervical meningocele are 

associated with medical conditions like 

neurofibromatosis type I and Klippel-Feil 

syndrome3,5. Other congenital vertebral abnormalities 

such as spina bifida and alike, are often associated with 

meningocele.  
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Radiographs and computed tomographic imaging 

maybe used as initial screening to asses vertebral 

anomalies. However, MRI depicts better anatomic 

detail not seen in plain X-rays. Magnetic resonance 

imaging is recommended for patients with cervical 

meningoceles to demonstrate the morphological 

characteristics of the lesions and detect any other 

associated spinal anomalies for better treatment 

approach and planning. Surgery is recommended in 

cases of signs of myelopathy or progressive 

neurological impairment. In the case study of 

Brokinkel et al. surgery was performed ventrally 

through a partial sternotomy and via a ventral, 

anterolateral cervical approach (modified Smith and 

Robinson approach). Somatosensory evoked potential 

were found to have improved immediately after 

untethering. 

 

CONCLUSION 

This case of anterior cervical meningocele is 

extremely uncommon with limited published articles. 

This is one of the few cases reported in the world and 

possibly the first in the Philippines. Anterior cervical 

meningoceles could also be associated with multiple 

other spinal abnormalities, which highlights the 

importance of comprehensive preoperative 

radiological examinations and utility of more 

sophisticated modality such as MRI. 

 

 

 

 

Figure 2A and 2B. AXIAL and SAGITTAL T2 

Weighted images of the Cervical Spine MRI shows a 

large cystic structure which extends into the 

retropharyngeal space at the level of C3-C4 down to C7-

T1 (Blue arrow). It appears contiguous with the spinal 

canal and extends through a defect at the left side of C3-

C4 (Green Arrow). It displaces the adjacent neck 

structures with no gross signs of infiltration. 

 

Figure 3.0 Sagittal T2W image shows C2 and C3 vertebrae 

are mildly hypoplastic (Yellow arrows). C4 down to C6 

vertebrae exhibit irregular configuration with partial fusion 

(Orange arrows). Marked cervical kyphosis extends into the 

retropharyngeal space with apparent retrolisthesis of C5 over 

C6 with resultant cord compression (Red arrows).  

Figure 1A and 1B. X-ray of the Cervical spine 

shows cervical kyphosis. A 19.3 degree 

rightward cervical curvature is seen on frontal 

view. A large prevertebral soft tissue is seen from 

C1 to C7 level. (Red arrows). Bone density is 

decreased. 
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MULTIMODALITY IMAGING APPROACH IN A PATIENT WITH KLIPPEL-

TRENAUNAY SYNDROME: A CASE REPORT 
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ABSTRACT 
 Klippel-Trenaunay Syndrome is a rare congenital disorder presenting with asymmetric limb hypertrophy, 

cutaneous capillary malformations and lower extremity varicosities. 

 In this paper we discuss a 27-year-old male who was born with varicosities on both lower extremities, which 

progressively enlarged at 16 years of age. He was admitted for hematochezia and pallor secondary to bleeding external 

hemorrhoids. On physical examination, the right hand was grossly enlarged. The triad was seen in the presence of 

multiple compressible varicosities, diffuse port-wine stains on the right lower extremity and limb-length discrepancy 

with atrophy of the left lower extremity. An exophytic, purplish mass was also noted on the anterior aspect of the right 

leg.  

CT Angiogram and Doppler Ultrasound revealed several varicosities and venous dilatations from both common iliac, 

external iliac and peritesticular veins. The right popliteal vein was also dilated. Ectatic veins in the lateral aspect of 

the right leg converge into the lateral marginal vein of Servelle. This is an embryonic vein, typically seen in patients 

with Klippel-Trenaunay Syndrome. The exophytic mass seen on the anterior aspect of the right leg corresponds to a 

hemangioma, as seen on CT, MRI and Doppler. No arterio-venous malformation was seen on Cranial MRI and MR 

Angiography. 

Klippel-Trenaunay Syndrome is diagnosed clinically and imaging plays a role in differentiating this from Parkes-

Weber Syndrome and other disease entities that present similarly. Doppler ultrasound is the initial imaging of choice 

to characterize varicosities and to identify thrombosis and reflux. Plain radiographs verify the presence of asymmetric 

limb hypertrophy. MRI and CT Angiograms are useful to evaluate vascular anomalies and its accompanying soft 

tissue changes. Management is supportive, with the use of nonsteroidal anti-inflammatory drugs, compression 

stockings and elevation of involved limbs. Endovascular interventions and surgery may be done in patients who do 

not respond to medical management. 

 
BACKGROUND 
Klippel-Trenaunay Syndrome (KTS) is a rare 

congenital disorder that presents with a triad of  (1) 

asymmetric limb hypertrophy, (2) localized cutaneous 

capillary malformations known as “port-wine stains” 

or nevus flammeus, and (3) congenital lower extremity 

varicosities2. It has estimated frequency of at least 1 in 

100,000 people1. These symptoms were initially 

described by Trelat and Monod in 1869, however, they 

did not view these as a clinical entity rather as 

coincidental findings. In 1900, French physicians 

Klippel and Trenaunay postulated a common 

congenital origin for the said anomalies that they 

discovered in a cohort of patients3. This syndrome, 

originally called “naevus variqueux 

osteohypertrophique” had a benign course and was 

originally not associated with any significant arterial 

pathology or arterio-venous fistulas. However, in 1908 

and 1918, Parkes and Weber respectively described 

similar entities but with the presence of AV fistulas2. 

The inevitable eponymous naming of Klippel-

Trenaunay Syndrome (KTS) and Parkes Weber 

Syndrome in addition to the similarities in clinical 

presentation of the two syndromes has caused 

confusion in older literature, which still persists today. 

As clinicians ascribe to either one or the other 

diagnoses, differentiating one disease entity from the 

other is important as there are crucial differences in the 

clinical course between the two. These affect 

management and clinical outcome with KTS having 

the more benign course and Parkes Weber Syndrome 

having a significantly decreased life span due to 

complications brought about by the AV fistulas 2.  

 

The true etiology and pathogenesis of Klippel-

Trenaunay Syndrome remains unknown. In recent 

years, significant advances in genetic studies have 

reported sporadic translocations of chromosomes 5 to 

11 and chromosomes 8 to 14 as the cause4. There are 

studies implicating a mutation in the gene PIK3CA as 

a cause for the disease with promising results in mice 

and humans5. Currently, there are several hypothetical 

causes of KTS outlined in literature but none can 

completely explain the entire clinical spectrum2. 
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In the absence of a readily available confirmatory 

genetic test, KTS is clinically diagnosed with a high 

index of suspicion. However, the initial presentation is 

extremely variable. Literature search revealed that 

many attempts were done to come up with a diagnostic 

criteria for KTS. All of these were reviewed by Oduber 

et. al. who proposed a new diagnostic criteria based on 

the data reported by 18 case series in literature4. With 

the diversity of its clinical presentation and the rarity 

of the disease, imaging is therefore essential to 

establish the diagnosis and management of patients 

with KTS. 

 

Up to the time of writing, there are only 3 case reports 

published which described the imaging findings of 

patients with KTS. These imaging are only limited to 

one or two modalities. 6 7 8 

There are only limited studies on the imaging findings 

on KTS. Hence, this paper aims to report the imaging 

findings of a clinically and radiographically diagnosed 

case of Klippel-Trenaunay Syndrome using a 

multimodality approach, including plain radiographs, 

Doppler ultrasound, CT angiography, and contrast-

enhanced MRI. 

 
CASE PRESENTATION 
EA is a 27-year-old male who presented in to the 

emergency department for hematochezia. His 

symptom started 3 months prior, but was 

spontaneously resolving. No consultation or 

intervention was done until a recurrence of 

hematochezia with associated pallor prompted consult.  

On the day of admission, patient had stable vital signs 

and was not in cardiorespiratory distress. Digital rectal 

exam revealed presence of external hemorrhoids. 

Pertinent physical examination findings revealed 

multiple, compressible varicosities in both lower 

extremities. There were several bluish-red 

discolorations (port-wine) on the anterior aspect of the 

right leg and foot. There was limb length discrepancy 

and generalized atrophy of the left lower extremity. 

Erythematous and prominent superficial veins were 

seen in the anterior aspect of the left leg (Figure 1). 

Tenderness was elicited in the area. An exophytic, 

purplish mass was also noted in the anterior aspect of 

the right leg (Figure 2). The right hand appeared 

grossly enlarged in comparison to the left (Figure 3). 
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Upon probing, the varicosities were already present at 

birth and were stable in size. It was at 16 years of age 

when there was progressive increase in size of the 

varicosities in both extremities, with associated 

intermittent erythema and pain. The patient remains 

ambulatory but walks with a limp. 

Esophagogastroduodenoscopy and colonoscopy were 

done upon admission which revealed external 

hemorrhoids. He was also diagnosed with 

thrombophlebitis of the left leg, given the clinical 

presentation. A series of imaging studies were done 

and he was diagnosed with Klippel-Trenaunay 

Syndrome. He was managed supportively, with 

resolution of the hematochezia. The left leg tenderness 

resolved prior to discharge. The patient was then seen 

closely for follow up. 

 

 

Figure 1. A: There are multiple, compressible, dilated veins in the medial aspect of the left thigh and in both legs. B: 

The left leg is noticeably atrophic compared to the right. Leg-length discrepancy is also evident with the left leg shorter 

than the right. C: There is an erythematous, prominent, and tender varicosity in the anterior aspect of the left leg. D: 

Port-wine stain is seen in the anterior aspect of the right leg. 

Figure 2. There is a 3 x 3 x 2 cm exophytic, purplish mass over the 

middle third of the anterior aspect of the right leg. This was later 

confirmed on imaging to be a hemangioma with phleboliths. The 

patient would complain of occasional pain on the mass especially 

during cold weather. 

A B C D 
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IMAGING FINDINGS 
The clinically apparent limb length discrepancy was 

documented on plain radiographs. The right femur was 

asymmetrically longer than the left. However, a 

discrepancy was also seen in the tibia with the right 

shorter than the left. Lower extremity plain CT scan 

confirms these findings on plain radiography. There is 

a 4 cm discrepancy of the right femur (50 cm) 

compared to the left (46 cm). Likewise, there is a 1.3 

cm discrepancy of right tibia (39.4 cm) compared to 

the left (40.7 c), with the right tibia being slightly 

longer (Figure 4). Mild degenerative joint disease and 

periarticular osteopenia are seen, as demonstrated by a 

narrowing of the medial tibiofemoral joint spaces of 

both knees and is more prominent on the left (Figure 

5). Hypertrophy of the right hand is seen on plain 

radiography as gross enlargement of the bony 

structures and elongation of the 2nd and 3rd metacarpals 

and phalanges. (Figure 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The right hand is visibly larger than the left 

with the 3rd digit noticeably longer than the rest of the 

fingers. There is no limitation of motion and both 

hands remain functional. 
Figure 4. Left: Plain radiographs show nodular soft tissue 

densities on both legs and the anteromedial aspect of the left femur 
which correspond to the dilated and tortuous veins seen on CT. 

Right: 3D CT reconstruction of the lower extremities shows the 

right femur longer than the left but the right tibia is shorter. 

Overall, the patient has a longer right lower extremity by 2.7 cm 

compared to the left. 

Figure 5. Plain radiograph (A), 3D CT reconstruction (B), & MRI (C) shows mild 

degenerative joint disease and periarticular osteopenia. Note the ectatic great 

saphenous vein on MRI (arrows).  
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The varicosities are seen on plain radiographs as nodular soft tissue densities in the anteromedial aspect of the left 

femur and in both legs but more prominent on the right (Figure 4). These varicosities are better visualized on CT 

angiography and MRI as ectatic venous dilatation beginning in common iliac veins and external iliac veins bilaterally. 

The tributaries that feed both internal iliacs are ectatic as well. Both peritesticular veins are ectatic, with the right 

peritesticular vein appearing more prominent. The left great saphenous vein is also ectatic.  

Moving caudally, we see a markedly dilated right popliteal vein measuring twice the size of the popliteal artery that 

it accompanies. The left popliteal artery and vein however, remain normal in size as confirmed on Doppler ultrasound 

(Figure 7). In the lateral aspect of the right leg, we see a confluence of dilated and tortuous veins converging into the 

lateral marginal vein of Servelle, a persistent embryonic vein that is typical in KTS patients (Figure 8). 

 
 
 
 
 

 

 

 

 

 

 

 

 

Thrombosis of some the dilated superficial veins is 

seen on CT angiography. This is seen on Doppler 

ultrasound as a long segment thrombus in the great 

saphenous vein of the right leg.  

Partial thrombosis is seen in the left leg which is due 

to venous reflux of the left great saphenous vein 

(Figure 9). However, no thrombosis is noted in the 

deep venous system of both legs. 

The exophytic mass in the anterior aspect of the right 

leg corresponds to a hemangioma on CT,  

MRI, and Doppler ultrasound. It is significantly 

vascular and has a dermal and subdermal component. 

There are punctate calcifications seen within (Figure 

7).. 

 

Figure 8. Sagittal contrast-enhanced CT scan and 3D reconstruction of the right leg showing the 

lateral marginal vein of Servelle, a persistent embryonic vein that is typical in KTS. 

Figure 7. A. Contrast-enhanced CT scan showing the ectatic venous dilatation beginning in common iliac veins (A1) and external iliac veins 

(A2) bilaterally. B. The right peritesticular vein appears dilated compared to the left. C. The left great saphenous vein is dilated. Ultrasound 

shows the vein is only partially compressible, indicating a thrombus within the lumen. D. A markedly dilated right popliteal vein measuring 
twice the size of the contrast-enhanced popliteal artery that it accompanies. Reflux of flow within the vein is demonstrated on ultrasound. E. 

The exophytic mass in the anterior aspect of the right leg corresponds to a hemangioma with fine calcification and vascularity on ultrasound. 

Note the portwine stains in the anterior leg (inset). Right: MRI of the lower extremities showing the dilated & tortuous superficial veins, 

including the lateral marginal vein of Servelle on the right leg. 

Figure 6. Plain radiograph of both hands shows that the right hand is grossly enlarged with elongation of the 2nd 
and 3rd metacarpals and phalanges by approximately 21% in length in comparison with the left. 
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Thrombosis of some the dilated superficial veins is 

seen on CT angiography. This is seen on Doppler 

ultrasound as a long segment thrombus in the great 

saphenous vein of the right leg.  

Partial thrombosis is seen in the left leg which is due 

to venous reflux of the left great saphenous vein 

(Figure 9). However, no thrombosis is noted in the 

deep venous system of both legs. 

 

 

 

 

 
 

The exophytic mass in the anterior aspect of the right leg corresponds to a hemangioma on CT, MRI, and Doppler 

ultrasound. It is significantly vascular and has a dermal and subdermal component. There are punctate calcifications 

seen within (Figure 7). 

 

 

 

 

 

 

 

 
 

There is muscle atrophy and fatty infiltration of the vastus lateralis of the right thigh, gastrocnemius of both legs, and 

brevis muscles of both feet seen on MRI and ultrasound. 

Cranial MRI and MR angiography was done to rule out any AV malformations. No arterial pathology nor AV 

malformations were found intracranially.

DISCUSSION 
The capillary malformations or “port-wine stains” is 

the most common cutaneous manifestation of Klippel-

Trenaunay syndrome. The study by Jacob, et al listed 

all the signs and symptoms of 252 patients with KTS 

and found that 98% of them presented with capillary 

malformations9. These are non-expanding but they 

also do not regress. However, apearance and color 

intensity may vary with race and age. 

The second most common clinical manifestation is 

limb hypertrophy. It is also the most variable of the 

clinical triad of KTS. It can either present with an 

elongated extremity or a circumferential hypertrophy. 

The rate of hypertrophy is not predictable but it also 

does not progress past skeletal maturity 9. 

Varicosities usually do not present at birth and only 

become evident as the patient becomes ambulatory. 

This may either be due to congenital weakness of the 

vessel walls or due to increased venous pressure from 

ambulation. It is the third most common sign of KTS 

according to the study by Jacob9. The study also 

compared deep vein venographic findings of 30 

patients with KTS and found that popliteal and 

superficial femoral veins are the most commonly 

affected veins in KTS. The CT angiography and MRI 

of our patient showed an ectatic right popliteal vein 

Figure 9. (LEFT) The left great saphenous vein is only partially compressible, 

indicating a thrombus within its lumen. (RIGHT) Doppler shows reflux of the left 

great saphenous vein. 
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which even measured twice the size of the popliteal 

artery that it accompanies.  

Another varicosity of particular importance is the 

lateral marginal vein of Servelle which is a typical 

imaging finding in patients with KTS. This is a 

persistent embryonic vein that heralds a diagnosis of 

KTS and, according to Zea, is present in 68-80% of 

patients10. The lateral marginal vein of Servelle was 

also documented in our patient. 

Our patient initially presented with hematochezia and 

thrombophlebitis. Thrombophlebitis is an uncommon 

finding of KTS and is seen in only 15% of patients9. 

This is caused by the intraluminal thrombosis of the 

left leg due to reflux of the great saphenous vein. 

Hematochezia, on the other hand, can be attributed to 

the hemorrhoids caused by a high flow to the internal 

iliac vein, as document on CT angiography. The study 

by Jacob reported rectal bleeding in 17% of the study 

population9. 

The diagnosis of Klippel-Trenaunay Syndrome 

remains clinical and a high index of suspicion is 

needed to arrive at an accurate diagnosis. With the 

very low incidence of 1 in 100,000 individuals, the 

rarity of such a disease entity coupled with the lack of 

a pathognomonic test makes diagnosis difficult even 

for the experienced clinician. Gene testing for 

PIK3AC gene currently does not add any diagnostic 

value and but holds a promising future. Imaging is 

essential to confirm the diagnosis of KTS. 

Parkes Weber Syndrome is a close differential 

diagnosis of KTS and it is only differentiated by the 

lack of a high flow AV malformation. Our patient had 

a cranial MRI with MR angiography done to rule out 

any occult vascular malformations that may cause a 

different set of neurologic complications entirely. Any 

documented arterial anomalies would have 

immediately pointed to a diagnosis of Parkes Weber 

Syndrome instead of KTS. Other differential 

diagnoses of KTS are listed in Table 1. 

 
Table 1. Differential Diagnoses of Klippel-Trenaunay Syndrome 

Parkes Weber Syndrome Proteus Syndrome Lymphatic Filariasis Neurofibromatosis Type 1 

Atrio-ventricular malformations 
Limb hypertrophy 

Capillary malformations 

Capillary, venous, or lymphatic 
malformations 

Lipomas 

Limb overgrowth 

Hydrocele 
Lymphedema 

History pointing to parasitism 

Café au lait spots 
Neurofibromas 

Lisch nodules 

Optic gliomas 
Bone dysplasia 

 
Initial imaging workup for a patient presenting with 

the clinical triad of KTS is a Doppler ultrasound of the 

extremities to characterize the varicosities2. It is 

nonivasive and easily accessible and it can adequately 

document venous reflux, venous thrombosis, and 

valve incompetencies.  

Plain radiographs are helpful for documentation of 

limb hypertrophy and to screen for limb-length 

discrepancies. Clinical measurement of limb-length 

discrepancies are generally limited and radiographic 

evaluation is necessary. Differences in leg-length of 

less than 2.0 cm  are minor and treatment usually is not 

necessary 9. 

MRI is both sensitive and specific for vascular 

anomalies and overgrowth and is regarded as the 

imaging of choice for evaluating most of the findings 

in KTS11. The modality helps in the differentiation of 

soft tissue and the addition of intravenous gadolinium 

contrast can help discriminate the venous 

malformations of KTS from the arterial involvement 

of Parkes Weber Syndrome.  

According to Alomari, the use of CT scan and CT 

angiography is limited due to the radiation risk and the 

potential renal toxicity of contrast usage, especially 

when MRI is readily available and can better delineate 

vascular anomalies11. This however, is based on 

clinical practice guidelines for pediatric patients. 

There are currently no guidelines that suggest the 

limited use of CT scan in adult patients. According to 

Wang, contrast-enhanced CT scan may be particularly 

useful in guiding management planning prior to 

contemplated interventional procedures2. Venography 

may also be employed to assist planning prior to 

interventions and can even be performed concurrently 

during the actual interventional procedure. 

Medical management is the main mode of treatment in 

patients with KTS. Symptomatic patients are usually 

treated with compression stockings and elevation. 

Inflammation and thrombophlebitis are usually treated 

with NSAID and elevation, and antibiotics are usually 

reserved only if with cellulitis and with positive 

cultures. 

When medical management fails, endovascular 

procedures should be offered as an alternative. Its role, 

however, is currently not yet well established due to 

the rarity of the disease. Endovascular procedures are 

tailored per individual and include sclerotherapy, 

embolization, radiofrequency ablation, and pulsed dye 

laser therapy for port-wine stains. 

Surgery is reserved only for patients who are poor 

candidates of endovascular procedures. Surgical 

procedures include ligation of persistent embryonic 

veins and vein stripping. 

 

 

 



69 
 

CONCLUSION 

Klippel-Trenaunay Syndrome is a rare disease that has 

been reported since the 18th century but has a lot 

variations in naming that has caused confusion in 

diagnosis and management. It usually presents as a 

triad of (1) asymmetric limb hypertrophy, (2) “port-

wine stains” and (3) congenital lower extremity 

varicosities and a high index of suspicion is needed to 

arrive at an accurate diagnosis. Imaging plays a very 

important role in the diagnosis of KTS and the typical 

radiologic finding is the lateral marginal vein of 

Servelle, a persistent embryonic vein in the lateral 

aspect of the leg. Imaging is also essential in 

supplementing planning prior to endovascular 

procedure or surgery. Doppler ultrasound is the initial 

imaging modality of choice. Medical management is 

still the mainstay treatment and consists of 

compression, elevation, and NSAIDS. Endovascular 

interventions and surgery may be done in patients who 

do not respond to medical management. 
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A RARE CASE OF CAUDAL REGRESSION SYNDROME 

CHRISTOPHER ANTONIO Y. UY, M.D. 
 

This is a case of a 4 month old male who presented with a palpable lump in the lower back and bilateral talipes equinovarus upon birth. The patient 

was born full term, to a Gravida -11 Para6, 38 year old diabetic mother via repeat cesarean section. On physical examination a palpable midline, 
firm, fixed lump was appreciated in the lumbar region with intact skin and no discoloration. Magnetic Resonance Imaging (MRI) was performed 

and showed absence of the vertebral bodies of L3 to L5 and up to the sacrum, a spinal cord which terminates at the level of T10-T11 and a wedge 

shaped conus medullaris which is compatible with caudal regression syndrome, a rare congenital anomaly resulting to non-development (agenesis 
or hypoplasia) of the caudal vertebrae and the spinal cord. MRI is the ideal modality for the evaluation of the spinal cord and associated 

malformations. It can differentiate the extent of these malformations and ultimately help in planning the management of this condition. Caudal 

Regression Syndrome is a heterogeneous disorder with respect to its etiology, developmental pathogenesis, and resulting management. Diagnostic 
imaging evaluation is the very key to its diagnosis. This case is presented to increase awareness of the condition, identify the best imaging modality 

for its detection and help identify and mitigate its future effects on the quality of life. 

 
NO ONE NOSE: DIAGNOSTIC DILEMMA OF A CASE OF SINONASAL MASS 

KEVIN ERIC R. SANTOS, MD, MBA 
 

The objective of this paper is to present a case of a sinonasal mass in which a diagnostic dilemma is encountered. 

This is a case of an 18-year old female presenting with a fast-growing, locally invasive, and recurring left sinonasal mass. Patient underwent punch 

biopsy and a subsequent excision biopsy, which yielded four different histopathologic diagnoses. 
Histopathologic diagnoses were then correlated with CT scan findings to exclude and narrow down the differentials to the best diagnosis. 

This case demonstrates the importance of correlating clinical, histopathologic and radiologic findings in difficult equivocal cases.  

 
MISTAKEN IDENTITY: A CASE REPORT ON EXTRARENAL MALIGNANT RHABDOID TUMOR 

ADRIENNE ALEXIS LEE, MD 
 

Rhabdoid tumors are extremely rare and very aggressive malignant congenital tumors. Most are found in patients less than two years of age with a 

slight male predominance. We describe a rare case of extrarenal rhabdoid tumor in a one-year old female presenting with an enlarging right hand 
mass. Multimodal studies (MRI, CT scan and ultrasound) were used in its diagnosis and staging. An initial MR angiography was suggestive of 

vascular tumor (hemangioma or arteriovenous malformation as a differential). However, on excision, histopathologic results revealed a rhabdoid 

tumor. Three months after surgery, there was recurrence of the mass, now also involving the wrist. The patient then underwent elbow amputation. 
Further work-ups were also done to evaluate presence of the primary tumor, particularly the kidneys. Whole abdomen and cranial ultrasound were 

however unremarkable. Chest CT scan however revealed a pulmonary mass. Patient was then classified with stage IV extra-renal rhabdoid tumor, 

and is currently being treated with vincristine.  
Rhabdoid tumors and hemangiomas have similar appearances in MRI as well as similar clinical course. However, they are very different entities 

representing the opposite sides of the spectrum, one is a very common benign mass while the other is a very rare aggressive tumor. Distinction 

between the two is important because, just like the nature of these lesions, management and prognosis are also on the opposite sides of the spectrum. 

 
PULMONARY ARTERY SARCOMA: A RADIOLOGIC DIAGNOSTIC DILEMMA 
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Pulmonary artery sarcomas (PAS) are extremely rare tumors arising from the mesenchymal cells of the pulmonary artery.  Clinical features and 

radiologic appearance may be similar to pulmonary embolism (PE) and are frequently misdiagnosed. Here is a case of a 37-year-old female 

presenting with progressive dyspnea and bipedal edema for six weeks. A contrast chest CT scan revealed main and left pulmonary artery filling 

defects, suggestive of PE, initially managed with thrombolytic and anticoagulant therapy and was later surgically and histologically confirmed to 

have PAS, particularly of myofibroblastic features. Differentiating these two identical pathology by computed tomography (CT) and magnetic 

resonance (MR) images can be of great value in assisting physicians in making a prompt diagnosis and an immediate surgical and treatment plan 
to greatly improve prognosis. 

 

MULTI-MODALITY APPROACH IN DIAGNOSING YOUNG’S SYNDROME IN A 19-YEAR OLD MALE 
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Primary ciliary dyskinesia (PCD) is a heterogeneous autosomal recessive disease caused by impaired ciliary and flagellar function. It has an 

incidence that is variably estimated at 1:12,000-60,000. Young’s syndrome is a subset of this disease. It presents with repeated airway infections 

and congenital epididymis obstruction. We present a case of a 19 year-old male with a 4-day history of cough associated with productive yellowish 
sputum and fever. He had severe difficulty of breathing, unrelieved by his current medications; hence consult at our institution. Radiographic and 

CT findings reveal extensive bronchiectasis, signs of active infection, and right-sided heart, but with normal paranasal sinus and abdominal findings. 

His semen analysis revealed 90% non-mobile sperms with mostly (85%) abnormal morphology, which can be attributable to the ultrasound findings 
of epididymal cysts in both testes. A diagnosis of Kartagener’s syndrome was initially given, in accordance to the clinical presentation and radiologic 

findings, but further analysis of the images and clinical correlation made Young’s syndrome a more compatible diagnosis. 

 
 

 


