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MESSAGE FROM THE EDITOR-IN-CHIEF 

 

Dear Readers – 

 

It is with great pleasure that I (finally!) present to you the very first issue of 

The Medical City Journal. 

For this First Issue, we decided to highlight original research led by TMC 

residents, staff, and employees from all different disciplines. The topics are 

varied, ranging from original articles looking at novel use of i-Phone for 

diabetic retinopathy, a review of the adverse effects of steroids on pre-term 

infants, and a second look at coconut oil. The case reports also highlight a 

spectrum of different diseases. All are clinically relevant and interesting, 

regardless of specialization. 

This journal is in its infancy. Indeed, the road has been long and bumpy, and the learning curve steep. But a 

journey on the road less traveled by is worth it, and I hope you support this endeavor by reading the articles in 

this issue, and contributing future works (http://ctri.themedicalcity.com/). 

Our hope is to eventually establish this journal as a platform for publishing high quality health-related research 

showcasing the talents of TMC.  

Certainly, this issue would have been impossible to publish without the hardwork of the Clinical and Transla-

tional Research Institute, its proficient worker Mark B. Carascal, who has been tireless in pursuit of this project, 

and all of our submitting authors, who have labored in the production of their manuscripts, and have chosen 

TMC Journal as the journal they would like to publish in.  

 

Enjoy,  

C.L. Abad 

March 2018 
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Original Article 

Dilated Smartphone Imaging for the Detection and Grading of  

Diabetic Retinopathy 
Keshia Lourdes L. Duyongco,1* Milagros H. Arroyo,1 Victor Jose L. Caparas,1 Paolo Antonio S. Silva1,2 
1Department of Ophthalmology, The Medical City, Ortigas Avenue, Pasig City, Philippines; 2Joslin Diabetes Center, Boston, Harvard Medical School, 

Massachusetts, USA 

*Contact Details: keshiaduyongcomd@gmail.com 

 
ABSTRACT: The recent interest in the efficacy of smartphones for fundus imaging to screen for diabetic retinopathy (DR) 

warrants further research due to its accessibility, portability, connectivity, and relatively low cost. This study aims to de-

termine the diagnostic efficacy of dilated smartphone fundus imaging for the detection and grading of diabetic retinopathy. 

This is a single institution, hospital-based, prospective diagnostic validation study. Twenty-eight adult patients with di-

abetes (55 eyes) underwent dilated fundus imaging through two modalities: (1) iPhone 6s (Apple, Inc., Cupertino, Califor-

nia, USA) and (2) ultrawide field Optos fundus camera. An independent trained retina specialist graded both iPhone and 

Optos images for DR and diabetic macular edema (DME). A second retina specialist adjudicated grading discrepancies. 

Agreement between smartphone and 100-degree Optos image grading for DR was good to excellent (kappa= 0.79, 95% 

confidence interval [CI], 0.67-0.92; weighted kappa= 0.90, 95% CI, 0.85-0.96). Compared to 100-degree Optos fundus 

imaging, the sensitivity and specificity of dilated smartphone fundus imaging for the detection of referable DR, defined as 

at least moderate nonproliferative DR and/or DME, were 93.6% (95% CI, 78.6-99.2) and 100% (95% CI, 85.1-100), re-

spectively. All of the patients who underwent dilated smartphone fundus imaging experienced no discomfort or untoward 

adverse events. In summary, dilated smartphone fundus imaging is a highly specific and sensitive tool for the detection of 

patients with DR. Given the inherent capability of the smartphone to transmit images, this technique is a promising and 

effective means for eye care professionals in remote and/or resource-poor areas to screen and monitor patients with DR 

with guidance from retina subspecialists from afar. 

Keywords: detection; diabetic retinopathy; screening; smartphone; telemedicine 

 

 

INTRODUCTION 

Diabetic retinopathy remains a leading cause of blind-

ness and decreased quality of life in both developed and 

developing countries. Early detection and treatment of di-

abetic retinopathy can prevent severe vision loss.
1 

Unfortu-

nately, the recognition, monitoring, and treatment of      

diabetic retinopathy in resource poor settings remains to be 

a challenge due to the limited number of specialists, high 

cost of screening equipment, and poor access to eye care.
2 

Given this, remotely interpreted fundus imaging, also    

described as telemedicine, has emerged as a cost-effective 

screening method for diabetic retinopathy.
3
 

 

The current standards of care for diabetes require that 

a dilated eye examination be performed by an ophthalmolo-

gist within five years of diagnosis for type 1 diabetes, and at 

the time of diagnosis for type 2 diabetes. This should be 

followed by regular annual or semi-annual eye examina-

tions, based on the evidence of retinopathy.
4
In areas where 

access to ophthalmologists or retina subspecialists is      

limited, fundus photography with remote reading by a 

trained eye care provider is an acceptable means of screen-

ing for diabetic retinopathy. Clinical examinations are ne-

cessary when the fundus photos are ungradable or when 

retinal abnormalities are detected.
 4 

 

 

Unfortunately, utilization of eye care services remains 

low, particularly in poor and far-flung communities where 

access to health care is problematic.
5
The utility of smart-

phones for capturing fundus images to screen for diabetic 

retinopathy has been suggested but its efficacy remains 

undocumented. In contrast to standard fundus cameras, the 

major advantages of smartphone fundus imaging include 

accessibility, portability, connectivity, and relatively low 

cost.
6
Because of its possible application in areas with    

limited access to retina specialists and fundus cameras, stu-

dies on this technique in the context of telemedicine are 

relevant. In the Philippines, the potential use of this tech-

nology has yet to be explored. This study aimed to deter-

mine the diagnostic efficacy of dilated smartphone fundus 

imaging for the detection and grading of diabetic retinopa-

thy compared to the standard of care and describe patient 

experiences during dilated smartphone fundus imaging. 

 

METHODOLOGY 

Population and Sample 
Twenty-eight patients were consecutively recruited 

from the outpatient clinic of the Department of Ophthal-

mology at The Medical City in Ortigas Avenue, Pasig City 

from August 15, 2017 to September 15, 2017. The sample 

size was computed based on the target kappa value of 0.80 

and assumed baseline kappa value of 0.50 with alpha of 5% 

and power of 80%. Patients were eligible for the study if the 

following inclusion criteria were met: (1) age of at least 18 
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years old and able to give informed consent, (2) diagnosed 

clinically with diabetes mellitus, defined as currently taking 

anti-diabetic medications or laboratory evidence of elevated 

fasting blood sugar (FBS) or glycated hemoglobin 

(HBA1c), and (3) willingness to undergo dilated fundus 

photography using iPhone 6s and Optos fundus camera. 

Exclusion criteria included: (1) any external adnexal pa-

thology and overt media opacity, such as corneal opacities 

and dense cataracts that may obscure fundus images, (2) 

contraindication to pupil dilation: elevated intraocular pres-

sure (IOP), defined as >21 millimeters of mercury by 

Goldmann applanation tonometry or anterior chamber angle 

narrowing by gonioscopy, (3) unstable vital signs, defined 

as systolic blood pressure >140 millimeters of mercury and 

pulse rate >100 or <60 beats per minute, (4) history or  evi-

dence of hypersensitivity to tropicamide 0.5% and pheny-

lephrine 0.5% eye drops for dilation, and (5) history or evi-

dence of hypersensitivity to proparacaine hydrochloride 

0.5% eye drops for topical anesthesia. Patient eligibility 

was determined through a review of each prospective study 

subject’s medical record at the time of that patient’s routine 

visit at the eye clinic. This study was approved by the Insti-

tutional Review Board of The Medical City, Pasig City. 

 

Methods 

Study Setting 

The study was conducted after each patient’s eye ex-

amination, which included a dilated fundus exam, at the 

outpatient clinic.  

 

Clinical Assessments 

The following study procedures were performed dur-

ing a single visit: (1) smartphone fundus imaging, (2) ul-

trawide field fundus imaging, and (3) survey on patient 

comfort during dilated smartphone fundus imaging. Prior to 

the study procedures, a member of the study team obtained 

the written informed consent. Baseline characteristics, 

which included demographics, medical and ocular history, 

were gathered from the outpatient record of the patient.  

 

Smartphone Imaging 

The principal investigator performed dilated smart-

phone fundus imaging using an iPhone 6s (Apple, Inc., Cu-

pertino, California, USA) and a 20 diopter lens (Volk Opti-

cal, Mentor, OS). Each patient was asked to sit on a couch 

in a dark room at the Eye Center. Proparacaine hydrochlo-

ride 0.5% eyedrops were administered to the patient’s eyes 

as topical anesthesia. A member of the study team manually 

retracted the patient’s eyelids to expose the cornea during 

the procedure. The iPhone 6s was set on video mode with 

default settings at 1080 pixels and 30 frames per second.  

The camera’s flashlight was turned on and served as the 

coaxial light source. The 20 diopter lens was held 8 to 10 

centimeters in front of the patient’s eye by the examiner’s 

thumb and index finger in one hand. The middle, ring, and 

little fingers were used to stabilize the hand and the lens on 

the patient’s brow.   

Continuous videos of five fields of the retina: nasal, 

superior, temporal, inferior and posterior pole were record-

ed. To achieve this, the patient was instructed to look at a 

distant target in the direction of the area being examined 

(e.g., right eye: nasal – look left, superior – look upward, 

temporal – look right, inferior – look downward, posterior 

pole – look straight ahead).  

 

The camera was held 10 to 35 centimeters from the 

lens along the patient’s pupillary axis. The 20 diopter lens 

was placed close enough to the patient’s eye to ensure that 

the pupil was centered on the screen. Once properly cen-

tered, the lens was moved further away from the corneal 

surface until the retina could be viewed.  It is important for 

the patient’s eye, lens and smartphone to be on the same 

axis in order to minimize light reflections and aberrations. 

 

The principal investigator reviewed all recorded vid-

eos. A screen shot of the best representative image was cap-

tured for all five fields (Fig 1A). Using the Adobe Photo-

shop Express (Adobe Systems, United States) application 

for iPhone, the screen shot was inverted and cropped. A 

black border was also placed on each image (Fig 1B). All 

images were exported to Google Drive and subsequently 

downloaded to the computers in The Medical City Eye 

Center Reading Room.  

 

Patient Comfort Survey 

Patients were asked to assess their level of comfort 

during dilated smartphone fundus imaging by a member of 

the study team. The following scale adapted from a user 

feasibility study was used to answer the following question: 

―How comfortable were you during fundus imaging using 

the smartphone?‖: 1 – Very uncomfortable, 2 – Somewhat 

uncomfortable, 3 –  Neutral, 4 – Somewhat comfortable, 5 

– Very comfortable.
7
 

 

Ultra wide field imaging 

Ultrawide field fundus imaging was performed by a 

trained ophthalmic technician using the Optos fundus cam-

era (Dunfermline, Scotland, United Kingdom). Images were 

reacquired until the best image quality was obtained. All 

Optos images were masked in the periphery to produce 

100-degree views of the retina based on Early Treatment 

Diabetic Retinopathy Study (ETDRS) standards (Fig 2). 

These served as the gold standard for grading diabetic reti-

nopathy and diabetic macular edema.  

 

Image Grading Protocol 

Fundus images from the smartphone and from the Op-

tos camera were coded using an identification number and 

randomly graded by a masked independent retina reader 

(R.P.S.) for the presence and severity of diabetic retinopa-

thy and diabetic macular edema. The smartphone images 

were graded prior to the 100-degree Optos images. 
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Figure 1. (A) A snapshot from a video of the retina taken with an 

iPhone 6s and a 20 diopter lens. Like indirect ophthalmoscopy, the 

image is inverted and laterally reversed.  (B) Edited smartphone 

fundus image using Adobe Photoshop Express (Adobe Systems, 

United States). New vessels are signs of proliferative diabetic 

retinopathy (white arrow).  

 

 

 
 
Figure 2. (A) Ultrawide field Optos 200-degree image with supe-

rimposed blue grid for 100-degree Early Treatment Diabetic Reti-

nopathy Study (ETDRS) image. (B) Optos 100-degree image 

based on 30-degree 7-standard field 35-mm color ETDRS photo-

graph.  

 

The following scale based on the ETDRS was used for 

grading DR severity: No retinopathy, Mild non proliferative 

diabetic retinopathy (NPDR), Moderate NPDR, Severe 

NPDR, Proliferative diabetic retinopathy (PDR), High Risk 

PDR, and Ungradable. Diabetic macular edema (DME) was 

graded as: No DME, DME, Clinically significant macular 

edema (CSME), and Ungradable.  

 

All images were reviewed at The Medical City Eye 

Center reading room through a 27-inch wide screen monitor 

(Asus; Asustek Computer Inc, Taiwan) with 1920 x 1080 

resolution. Microsoft Office 2010 Picture Manager was 

used to adjust the contrast, brightness, and midtone of each 

image by the retina reader as needed. Disagreements re-

garding DR severity between smartphone and 100-degree 

Optos images were adjudicated by a second masked retina 

reader (P.S.S.). The adjudicated image grading for DR and 

DME were used in the data analysis.  

 

Analysis 

The agreement of DR and DME grading of images ob-

tained via smartphone versus images obtained via Optos 

ultrawidefield camera was assessed using the kappa statistic 

(simple and linear weighted). Interpretation of kappa values 

was based on Landis and Koch (0.0 to 0.2 = slight agree-

ment; 0.21 to 0.40 = fair agreement; 0.41 to 0.60 = mod-

erate agreement; 0.61 to 0.80 = substantial agreement; and 

0.81 to 1.00 = almost perfect agreement). In addition, the 

sensitivity, specificity, positive predictive value, and nega-

tive predictive value of dilated smartphone fundus imaging 

for the detection of referable and vision-threatening diabetic 

retinopathy were calculated assuming that the 100-degree 

Optos images provided the true diagnosis. The 95% confi-

dence intervals were also computed. 

 

Referable DR was defined as: at least moderate NPDR 

and/or DME. Vision-threatening diabetic retinopathy 

(VTDR) was defined as: at least severe NPDR and/or 

CSME. Statistical analyses were performed using SAS 

software version 9.2 (SAS, Inc, Carey, North Carolina, 

USA). 
 

RESULTS  

A total of 28 patients (55 eyes) completed the study 

[the 56
th

 eye was excluded due to a media opacity (dense 

cataract) that obscured the fundus (exclusion criteria)]. 

Baseline characteristics of patients are reported in Table 1. 

The mean age (+ standard deviation) was 59.5 + 10 years. 

Twenty-three (82.1%) patients were female. The mean du-

ration of diabetes was 9.6 + 7.3 years. Of the 55 eyes, 40 

eyes (72.7%) had a best-corrected visual acuity greater or 

equal to 20/40 but less than 20/20. Thirty-seven (67.3%) 

were phakic and 18 eyes were pseudophakic (32.7%). 

Based on 100-degree ETDRS Optos imaging, 47 eyes had 

DR (85.1%), 8 eyes had DME (14.5%) and 12 eyes had 

CSME (21.8%). 

   

 

A B 

A 

B 
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Table 1.Baseline Demographics, Medical and Ocular Characteris-

tics 

Demographics (n = 28 patients)  

     Age (years) a 59.5 + 10 (34 to 85) 

     Gender b  

          Female 

          Male 

23 (82.1%) 

5 (17.9%) 

Medical characteristics  

(n = 28 patients) 

 

     DM duration (years) a 9.6 + 7.3 (0.6 to 25) 

Ocular characteristics  

(n = 55 eyes) 

 

     ETDRS visual acuity b  

          > 20/20 9 (16.4%) 

          <20/20 to > 20/40 40 (72.7%) 

          <20/40 to > 20/100 1 (1.8%) 

          <20/100 5 (9.1%) 

     Lensb  

          Phakic 

          Pseudophakic 

37 (67.3%) 

18 (32.7%) 

     Retinopathy severityb,c  

          No DR 7 (12.7%) 

          Mild NPDR 17 (30.9%) 

          Moderate NPDR 8 (14.5%) 

          Severe NPDR 7 (12.7%) 

          PDR 11 (20.0%) 

          High risk PDR 4 (7.3%) 

          Ungradable for DR 

          Total with DR 

1 (1.8%) 

47 (85.1%) 

     Macular edema severityb,c  

          No DME 30 (54.5%) 

          DME 8 (14.5%) 

          CSME 12 (21.8%) 

          Ungradable for DME 5 (9.1%) 

  

DM – diabetes mellitus; DR – diabetic retinopathy; NPDR – 

nonproliferative diabetic retinopathy; PDR – proliferative di-

abetic retinopathy; DME – diabetic macular edema; CSME – 

clinically significant macular edema 

a – Data presented as mean + standard deviation (range) 

b – Data presented as number (%) 

c – Grading based on 100 degree ETDRS Optos photographs as 

gold standard (n = 55 eyes) 

 

Diabetic retinopathy detection by the two imaging 

modalities: smartphone and 100-degree Optos fundus cam-

era is presented in Table 2. Out of the 55 eyes, only 1 eye 

(1.8%) was ungradable by both 100-degree Optos imaging 

and by smartphone imaging due to media opacity. Among 

54 gradable eyes for DR, exact agreement of DR severity 

between 100-degree Optos images and smartphone images 

was seen in 46 eyes (84%) with a simple κ of 0.79 (95% CI, 

0.67 to 0.92) and weighted κ of 0.90 (95% CI, 0.85 to 0.96).  

 

A total of 21 eyes (38.2%) did not have an exact 

match in the level of DR after evaluation of smartphone and 

100-degree Optos images. After independent adjudications 

of smartphone and 100-degree Optos images, discrepancies 

in the DR level remained in 9 eyes (16.4%). The source of 

the discrepancies was found to be the missed detection of a 

single lesion-type in all 9 eyes. These lesions were hemorr-

hages/ microaneurysms (HMA) in 4 eyes, intraretinal mi-

crovascular abnormality (IRMA) in 3 eyes, and new vessels 

on the disc (NVD) in 2 eyes. Discrepancies in lesion detec-

tion were attributed to poor image quality by smartphone in 

8 eyes and in Optos in 1 eye.  

 

Diabetic macular edema detection by the two imaging 

modalities is presented in Table 3.  Out of the 55 eyes, 5 

eyes (1.8%) were ungradable by 100-degree Optos imaging 

due to media opacities obscuring the macula. Two of the 5 

eyes were graded with no DME by smartphone. Among 50 

gradable eyes for DR, exact agreement of DR severity be-

tween 100-degree Optos images and smartphone images 

was seen in 40 eyes (80%) with a simple κ of 0.63 (95% CI, 

0.44 to 0.82) and weighted κ of 0.64 (95% CI, 0.44 to 0.85). 

 

Data for sensitivity, specificity, and predictive values 

for referable diabetic retinopathy and vision-threatening 

diabetic retinopathy are presented in Table 4 and Table 5, 

respectively.  Compared to 100-degree Optos fundus imag-

ing, the sensitivity and specificity of dilated smartphone 

fundus imaging for the detection of referable DR were 

93.6% (95% CI, 78.6-99.2) and 100% (95% CI, 85.1-100), 

respectively. The positive predictive value and negative 

predictive value of dilated smartphone fundus imaging for 

the detection of referable DR were 100% (95% CI, 88.1-

100) and 92% (95% CI, 74.0-99.0), respectively. On the 

other hand, the sensitivity and specificity of dilated smart-

phone fundus imaging for the detection of VTDR were 

92.0% (95% CI, 74.0-99.0) and 96.6% (95% CI, 82.2-99.9), 

respectively. The positive predictive value and negative 

predictive value of dilated smartphone fundus imaging for 

the detection of VTDR were 95.8% (95% CI, 78.9-99.9) 

and 93.3% (95% CI, 77.9-99.2), respectively. 
 

As presented in Table 6, all 28 patients felt comforta-

ble during dilated smartphone imaging with 13 patients 

(46.4%) rating their experience as ―somewhat comfortable‖ 

and 15 patients (53.6%) rating their experience as ―very 

comfortable‖. 

 

DISCUSSION 
Few studies have compared smartphone fundus imag-

ing to standard imaging equipment.
8
 This study is the first 

to compare dilated smartphone imaging using an iPhone 6s 

to an ultrawide field imaging fundus camera. The fundus 

images obtained with the smartphone had a high rate of 

accuracy for grading DR severity. Agreement between 

smartphone and 100-degree Optos image grading was good 

to excellent for DR, and good for DME.  The smartphone 

was also sensitive and specific for detecting referable DR 

and vision-threatening DR. One reason for the higher 

agreement, sensitivity and specificity of smartphone images 

in this study as compared to previous studies may be the 

imaging of five fields: nasal, superior, temporal, inferior 

and posterior pole.
8
 The average number of images re-

viewed per study eye was 13 (minimum: 7, maximum: 21). 
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This allowed the acquisition of a larger field of the retina 

giving more information to the grader.  

 

Several techniques for smartphone imaging have been 

reported and differ according to use of adapters and appli-

cations. A study reported the sensitivity and specificity of 

dilated smartphone imaging with an iPhone 5 using the 

FilmIc Pro application to be 50% and 94%, respectively, 

compared to dilated fundus imaging.
3
Another study com-

pared dilated smartphone imaging of a single field with an 

iPhone 5s and the Paxos Scope adapter to clinical grading 

and demonstrated a sensitivity and specificity of 91% and 

99%, respectively.
8
In our paper, the authors preferred to 

perform smartphone imaging using the default settings of 

the iPhone with no additional adapters as demonstrated in 

previous techniques.
9
 

 

Table 2.Cross-Tabulation of Level of Diabetic Retinopathy in 100-degree ETDRS Optos Imaging and Smartphone Imaging 

  100-degree ETDRS Optos Imaging  

 DR Grading No DR Mild 

NPDR 

Moderate 

NPDR 

Severe 

NPDR 

PDR High Risk 

PDR 

Ungra-

deable 

Total for 

Smart-

phone (%) 

S
m

ar
tp

h
o
n

e 
Im

ag
in

g
 

No DR 

 

6 3 0 0 0 0 0 9 (16.4) 

Mild NPDR 

 

1 14 1 0 0 0 0 16 (29.1) 

Moderate 

NPDR 

0 0 7 2 0 0 0 9 (16.4) 

Severe 

NPDR 

0 0 0 5 1 0 0 6 (10.9) 

PDR 

 

0 0 0 0 10 1 0 11 (20.0) 

High Risk 

PDR 

0 0 0 0 0 3 0 3 (5.5) 

Ungradeable 0 0 0 0 0 0 1 1 (1.8) 

 

  

Total for 

Optos (%) 

 

 

7  

(12.7) 

 

17  

(30.9) 

 

8  

(14.5) 

 

7  

(12.7) 

 

11  

(20.0) 

 

4  

(7.3) 

 

1  

(1.8) 

 

55 (100) 

DR – diabetic retinopathy; NPDR – nonproliferative diabetic retinopathy; PDR – proliferative diabetic retinopathy 

 κ statistic for agreement did not include images that were ungradable for diabetic retinopathy by 100-degree Optos imaging (n=1) 

 Simple κ statistic, 0.79 (95% confidence interval, 0.67 to 0.92) 

 Weighted κ statistic (linear), 0.90 (95% confidence interval, 0.85 to 0.96)

 

 

 

Table 3.Cross-Tabulation of Level of Diabetic Macular Edema in 100-degree ETDRS Optos Imaging and Smartphone Imaging 
 100-degree ETDRS Optos Imaging  

 DME Grading No DME DME CSME Ungradeable Total for  

Smartphone (%) 

S
m

ar
tp

h
o
n

e 
 

Im
ag

in
g
 

No DME 

 

27 2 2 2 33 (60.0) 

DME 

 

0 3 0 0 3 (5.5) 

CSME 

 

3 3 10 0 16 (29.1) 

Ungradeable 

 

0 0 0 3 3 (5.5) 

  

Total for Optos 

(%) 

 

 

 30  

(54.5) 

 

 8  

(14.5) 

 

12  

(21.8) 

 

 5  

(9.1) 

  

55 (100) 

 DME – diabetic macular edema; CSME – clinically significant macular edema 

 κ statistic for agreement did not include images that were ungradeable for diabetic macular edema by 100-degree Optos imaging (n=5) 

 Simple κ statistic, 0.63 (95% confidence interval, 0.44 to 0.82) 

 Weighted κ statistic, 0.64 (95% confidence interval, 0.44 to 0.85) 
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This study also shows that smartphone imaging was a 

relatively comfortable procedure, similar to the results of 

another study.
7
 In addition, the average time it took to com-

plete the imaging of five fields per eye was 1 to 2 minutes 

which is comparable to previous studies.
7
 

 

The study has some limitations. First, a resident oph-

thalmologist with training in indirect ophthalmoscopy per-

formed the smartphone imaging, and the same quality of 

images and therefore reproducibility of study results may 

not be achieved by non-ophthalmologists. Second, this 

study utilized a non-standard image output from a fundus 

camera as the gold standard. That is, the ultrawide field 

image that originally shows 200 degrees of the fundus was 

artificially masked to show 100 degrees based on ETDRS 

standards. Another study that compares the smartphone 

images to the unmasked 200-degree ultrawide field images 

may provide different results. Third, this study was per-

formed in a tertiary hospital setting where patient demo-

graphics and disease characteristics may be different from a 

remote area.  

 

Table 4.Sensitivity and Specificity of Smartphone Imaging for Referable Diabetic Retinopathy 

  100-degree  

Optos Imaging 

     

  Not  

Referable 

DR 

Referable 

DRa 

Total (%) Sensitivity 

(95% CI) 

Specificity 

(95% CI) 

Positive 

Predictive 

Value 

Negative 

Predictive 

Value 

S
m

ar
tp

h
o
n

e 
 

Im
ag

in
g
 

Not  

Referable 

DR 

23 2 25 (46.3) 

0.94  

(0.79 to 0.99) 

1.00 

(0.85 to 1.00) 
1.00 0.92 Referable 

DRa 

 

0 29 29 (53.7) 

 Total (%)  23 (42.6)  31 (57.4) 54 (100) 

 DR – diabetic retinopathy; CI – confidence interval 

 Data excludes images that were ungradable for diabetic retinopathy by 100-degree Optos imaging (n=1) 

 a – Referable diabetic retinopathy defined as at least moderate nonproliferative diabetic retinopathy and/or diabetic macular edema 

 

 

Table 5.Sensitivity and Specificity of Smartphone Imaging for Vision-threatening Diabetic Retinopathy 

  100-degree  

Optos Imaging 

     

  Not VTDR VTDRa Total (%) Sensitivity 

(95% CI) 

Specificity 

(95% CI) 

Positive 

Predictive 

Value 

Negative 

Predictive 

Value 

S
m

ar
tp

h
o
n

e 

Im
ag

in
g
 

 

Not VTDR 

 

 

28 2 30 (55.6) 

0.92 

(0.74 to 0.99) 

0.97 

(0.82 to 1.00) 
0.96 0.93 VTDRa 

 

 

1 23 24 (44.4) 

 Total (%)  29 (53.7)  25 (46.3) 54 (100) 

 VTDR – vision-threatening diabetic retinopathy; CI – confidence interval 

 Data excludes images that were ungradable for diabetic retinopathy by 100-degree Optos imaging (n=1) 

 a – Vision-threatening diabetic retinopathy defined as at least severe nonproliferative diabetic retinopathy and/or clinically  significant macular 

edema 

 

There are also inherent limitations to smartphone fun-

dus imaging. For instance, the need for pharmacologic dila-

tion may limit the application of smartphone fundus imag-

ing to ophthalmologists. With mobile transmission of im-

ages and data, assuring patient confidentiality and privacy 

may be problematic and should also be addressed.
10

The 

technique of smartphone fundus imaging is technically sim-

ilar to indirect ophthalmoscopy and requires time, practice, 

and experience to acquire high quality images.
9,11

Image 

quality in smartphone fundus imaging is also largely af-

fected by several factors—pseudophakic eyes tend to result 

in decreased image quality due to a higher rate of reflec-

tions and aberrations.
12

Since light intensity is not modifia-

ble for the iPhone 6s video mode, images on the retina for 

pseudophakic eyes appear pale as compared to phakic eyes 

(Fig 3). Image quality from the smartphone is also depen-

dent on the skill of the photographer. Consequently, an ex-

perienced photographer is preferable to standardize the 

technique in this study.
3 

 

Nonetheless, given its relatively high sensitivity and 

specificity for detection of referable diabetic retinopathy 

and possible integration into a telemedicine platform, 

smartphone fundus imaging is a promising adjunct tool for 
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screening and monitoring in areas with limited access to 

standard fundus cameras. Considering the scarcity and dis-

proportionate urban distribution of retina subspecialists in 

the Philippines, and given that smartphone imaging is cost-

effective, relatively easy to learn, and accessible, a compel-

ling argument can be made to incorporate this technique in 

the training of new ophthalmologists. 

 
Table 6.Patient Comfort during Dilated Smartphone Imaging 

  

Level of Comfort  

(n=28 patients) 

 

     Very Uncomfortable 0 (0%) 

     Somewhat Uncomfortable 0 (0%) 

     Neutral 0 (0%) 

     Somewhat Comfortable 13 (46.4%) 

     Very Comfortable 15 (53.6%) 

  

 

 

 

 
 
Figure 3. (A) Smartphone fundus image of a pseudophakic eye. 

Note the pale appearance of the retina compared to Optos 100-

degree image of the same eye. (B) Optos 100-degree image of the 

same eye. A white circle encloses the area corresponding to the 

first image. 

 

 

 

CONCLUSION 

Dilated smartphone fundus imaging is a highly specif-

ic and sensitive tool for the detection of patients with DR. 

Given the inherent capability of the smartphone to transmit 

images, this technique is a promising and effective means 

for eye care professionals in remote and/or resource-poor 

areas to screen and monitor patients with DR with guidance 

from retina subspecialists from afar. 
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ABSTRACT: Scurvy is a state of dietary deficiency of ascorbic acid, or vitamin C as it is more commonly known. Since 

the discovery of the link between scurvy and vitamin C, it has become a rare condition. We present a 5 y.o. Filipino female 

with proptosis. An intraorbital neoplastic process was primarily entertained. Only after magnetic resonance imaging (MRI) 

revealed bilateral supraorbital subperiosteal hematoma formation was scurvy considered and empiric treatment of vitamin 

C supplementation started, yielding significant improvement. Given the multiple tools that we have in the information age, 

MRI plays a role in helping diagnose an easily treatable condition.  

Keywords: hemorrhage, MRI, proptosis, scurvy 

 

 

INTRODUCTION 

Since the discovery of the link between scurvy and vi-

tamin C deficiency, scurvy has become an uncommon con-

dition in all age groups
1
. Cases of scurvy may still be found 

in industrialized societies, frequently among the extreme 

ages of the population
2
. The initial presenting features of 

scurvy are nonspecific, ranging from fatigue to musculoske-

letal complaints
3
. As scurvy progresses, patients present 

with lethargy, osteoporosis and impaired wound healing. 

Laboratory workup may also reveal nonspecific results such 

as anemia. Left untreated, scurvy may have fatal complica-

tions
4
.  

 

In the pediatric population, scurvy usually involves 

symmetric bone disease and a tendency to hemorrhage
5
. 

Because of its rarity, other conditions are often considered 

before its diagnosis
2
, and a high index of suspicion in the 

proper clinical setting is needed. In the absence of x-ray 

findings, features of hemorrhage as seen through magnetic 

resonance imaging (MRI) can lead to its diagnosis. This 

case highlights a rare case of scurvy, its unique manifesta-

tions and findings seen on MRI. 

 

CASE REPORT 

A 5 y.o. female presented with a 6-month history of 

severe constipation associated with bloody stools, loss of 

appetite and body malaise. Multiple outpatient consulta-

tions were unrevealing, and led to assessments of constipa-

tion and growing pains. The patient was managed sympto-

matically with temporary relief. Initial radiologic work-up 

revealed normal x-rays of the extremities and chest as well 

as an unremarkable ultrasound of the whole abdomen. In 

the interim, the patient gradually developed progressive 

weakness, fatigue, body and joint pains. Three hours prior 

to consultation, she complained of bilateral eye pain and 

eyeballs ―popping out,‖ prompting a visit to the emergency 

room. 

 

The patient’s birth, past medical, developmental and 

personal/social histories were unremarkable. The patient’s 

feeding history was noted to be completely deficient in 

fruits and vegetables, with note of vomiting when eating the 

latter. Pertinent physical examination of the patient revealed 

bilateral proptosis with tenderness, generalized abdominal 

pain, gum swelling and body weakness. Workup involved a 

complete blood count, urinalysis, chest and skull x-rays, all 

of which were normal. No other radiographs were done. At 

this point, the initial impression was that of retinoblastoma. 

A referral was made to the Ophthalmology service whose 

assessment was neuroblastoma. She was then referred to the 

pediatric Hematology/Oncology service for further man-

agement.  

 

On the 1st day of admission, MRI studies of the chest, 

brain, orbits and whole abdomen with contrast enhancement 

were requested to evaluate for malignancy. The MRI stu-

dies of the chest and abdomen were normal. The cranial and 

orbital MRI examinations (Figures 1 to 3) revealed bilateral 

orbital subperiosteal foci with features suggestive of hema-

toma formation and its mass effects.  Based on these find-

ings, a range of differentials including trauma, metabolic 

disorders, hemorrhagic diatheses, vaso-occlusion, and ab-

scess formation, were considered. The unremarkable MRI 

of the chest and abdomen, along with a normal complete 

blood count made leukemia or neuroblastoma less likely. 

There was no history of trauma. The patient had an unre-

markable past medical history, ruling out hemorrhagic dia-

theses and vaso-occlusion. As the patient did not present 

with fever, an infection was excluded from the differential 

diagnoses. 

 

A metabolic disorder was considered given the pa-

tient’s feeding history, and empiric treatment with vitamin 

C was initiated. The patient’s clinical picture progressively 

improved. On the 3rd day of admission, the patient’s pain 

decreased significantly. By the 6th day, the proptosis re-

solved completely. 
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Figure 1. T1 weighted fat suppressed gadolinium-enhanced MRI sequences of the (A) axial and (B) coronal planes of the head and orbits 

showing rim enhancing spindle-shaped predominantly hypointense masses occupying the superior extraconal regions of both orbits.  

 

 

 
 
Figure 2. T2 weighted MRI sequences of the sagittal planes of (A) right and (B) left eyes, and (C) axial and (D) coronal planes of the  

head and orbits show the predominantly hypointense masses occupying the superior extraconal regions of both orbits. 

 

 

 
 
Figure 3. (A) Diffusion weighted imaging (DWI) with (B) apparent diffusion coefficient (ADC) maps and (C) susceptibility weighted 

imaging (SWI) MRI sequences showing restricted diffusion with loss of signal in SWI of the masses occupying the superior extraconal 

regions of both orbits 
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DISCUSSION 

Scurvy is one of the oldest diseases known to human-

kind, with evidence of its existence as early as 1500 BC
6
. It 

is a metabolic disorder specific to a deficiency in ascorbic 

acid
4
. Ascorbic acid is an essential nutrient needed in the 

synthesis of collagen. Deficiency leads to impaired wound 

healing as well as impaired skin, bone and connective tissue 

formation
7
. 

 

Classic signs and symptoms include asthenia, bleeding 

disorders and gum abnormalities. These symptoms, howev-

er, are uncommon and are seen in its later stages
8
. Patients 

will usually have nonspecific signs and symptoms. Muscu-

loskeletal symptoms such as arthralgia, myalgia and he-

marthrosis are present in up to 80% of cases of scurvy. 

Among children, lower extremity pain, limping and inabili-

ty to walk are frequently encountered
9
. Oral symptoms 

present as swelling, bleeding gums and loosening of teeth. 

Dermatologic manifestations include petechiae, ecchymos-

es, hyperkeratosis and perifollicular hemorrhage. Initially, 

our patient presented with severe constipation, loss of appe-

tite and body malaise. Of these nonspecific signs and symp-

toms, our patient eventually developed musculoskeletal 

complaints, with oral findings of gum swelling only noted 

in the emergency room.  

 

Scurvy in children presents with a wide spectrum of 

clinical manifestations,. These include rashes and weak-

ness
10

, difficulty walking
11

, musculoskeletal pain, and even 

bilateral proptosis
12

. According to Agarwal et al, Vitamin C 

deficiency generally leads to symmetric bone disease and a 

tendency to hemorrhage. Of the two, the former frequently 

attracts the attention of parents and caregivers prompting 

medical consultation
5
. In our patient, proptosis as a manife-

station of intraorbital subperiosteal hemorrhage prompted 

the ER visit.  

 

Diagnosis of scurvy is made through clinical manife-

stations of a scorbutic state, biochemical indices and sup-

portive history of vitamin C deficiency
4
. Serum ascorbic 

acid levels may be low to normal in the presence of scurvy. 

Recent Vitamin C supplementation, may lead to normal 

serum ascorbic acid levels in patients with scurvy. The best 

confirmation of the diagnosis of scurvy is its resolution 

following vitamin C administration
2
. In the Philippines, 

testing for serum ascorbic acid is not available. For this 

patient, the diagnosis of scurvy was confirmed when the 

patient had drastic improvement upon empiric treatment 

with ascorbic acid.  

 

Our patient presented with features of painful propto-

sis and nonspecific symptoms. Scurvy can mimic malig-

nancy, especially leukemia. MRI findings in scurvy have 

been described to reflect the underlying pathophysiology of 

hemorrhage in the periosteum
2,5

 , which can be seen in the 

shafts of long bones
13,14

. When seen along with periostitis, 

metaphyseal changes and heterogeneous bone marrow sig-

nal intensity, scurvy should be included in the differential 

diagnosis
14

, but these were absent in our patient. MRI find-

ings of scurvy in the orbits can present with hematoma for-

mation as previously reported
12,15,16

 . The diffuse marrow 

changes expected of malignancy such as leukemia are typi-

cally absent
5
.  

 

Orbital subperiosteal hematoma is not pathognomonic 

for scurvy. It may be associated with a history of facial 

trauma or barotrauma
17

 as well as Valsalva maneuver, 

bleeding diathesis, anticoagulation therapy and other sys-

temic diseases. Rupture of the diploic veins between the 

periosteum and the bony orbit, results in local hemorrhage 

with subsequent hematoma formation. Left untreated, this 

may spontaneously resolve or enlarge to cause proptosis.  

 

Our patient presented with a 6-month history of severe 

constipation accompanied by crying episodes and bloody 

stools. Prolonged duration of recurrent Valsalva maneuver 

prompted by severe constipation can cause orbital hemorr-

hage owing to the increased vascular fragility caused by 

defective collagen formation in vessel basement mem-

branes. We thus establish the connection between constipa-

tion, scurvy, orbital subperiosteal hematoma formation and 

proptosis. Ocular lesions are uncommon manifestations of 

scurvy and most present with subconjunctival or orbital 

hemorrhages with the latter typically located in the superior 

and subperiosteal areas
29

. With bilateral extraorbital MRI 

findings suggestive of subperiosteal hematoma formation, 

and given the other features described above, scurvy was 

considered in our patient and empiric treatment with ascor-

bic acid was started. Our patient had dramatic improvement 

and resolution of symptoms, strongly reflecting the need to 

be aware of this easily missed deficiency 

 

 

CONCLUSION 

Scurvy is a rare condition, is often associated with 

nonspecific symptoms, and can easily be missed. Obtaining 

a thorough history including dietary habits is imperative. 

Although scurvy often presents with radiographic findings 

of bone changes in the extremities, it can present with signs 

of hemorrhage in the orbits. MRI findings of extraorbital 

subperiosteal hematoma formation seen in the absence of 

other radiologic findings  should prompt consideration of 

scurvy in the differential diagnosis. 
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ABSTRACT: A distinctive case of orbital Kaposi sarcoma is reported to: (a) describe the unique presentation of the tumor, 

(b) identify key histomorphologic and immunohistochemical characteristics, and (c) discuss the challenges and issues in 

management. A 33-year-old Filipino male presented with a 5-month history of progressive proptosis of the left eye with 

associated blurring of vision, diplopia, and discomfort in eye movement. Magnetic resonance imaging (MRI) showed an 

abnormally enhancing intraconal mass in the left retro-orbital area with mass effects. Excision biopsy revealed a low-grade 

vasoformative neoplasm with positive CD34 immunostaining consistent with Kaposi sarcoma. Serologic test for HIV was 

positive. HIV-associated Kaposi sarcoma can occur in unusual locations including the orbit and should be considered in 

young, high-risk individuals presenting with ocular complaints. 

Keywords: AIDS, HIV, Kaposi sarcoma, orbit, proptosis 

 

 

INTRODUCTION 

Kaposi sarcoma (KS) is a vasoproliferative disease of 

endothelial origin. It has four epidemiologic variants: clas-

sic (sporadic or Mediterranean), endemic (African), iatro-

genic (post-transplant), and epidemic (acquired immunode-

ficiency syndrome or AIDS-associated).
1,2

 KS is an AIDS-

defining illness, and is considered to be the most frequently 

observed AIDS-associated malignancy worldwide.
3 

The 

advent of antiretroviral therapy in 1996 has led to a decline 

in the incidence of AIDS-associated KS. The HIV/AIDS 

Cancer Match Study reported an average yearly decline of 

6% during 2000 to 2010 in the United States. Nonetheless, 

the risk of KS among HIV-positive individuals remains 

elevated 800-fold compared to the general population.
3 

There are no published data on the epidemiology of KS in 

the Philippines. We present a case of AIDS-associated KS 

with a distinctive clinical manifestation. 

 

CASE REPORT 

A 33-year old male admitted at The Medical City due 

to perianal abscess was referred to ophthalmology for prop-

tosis of the left eye. 

  

Five months prior to admission, the patient noted dis-

comfort, blurring of vision, and slight proptosis of the left 

eye. He had palpitations and heat intolerance but denied 

tremors and weight loss. He was assessed to have Graves 

Disease and was started on methimazole with poor com-

pliance. Three months prior to admission, progression of 

symptoms on the left eye prompted consult with an oph-

thalmologist. Thyroid eye disease was entertained at this 

time. Magnetic resonance imaging (MRI) of the orbits was 

requested, but the patient was lost to follow-up. Persistence 

of proptosis on the left eye with deterioration of vision, pain 

on eye movement, and diplopia prompted a subsequent 

ophthalmologic consult.  

 

Review of systems was unremarkable. The patient had 

no history of trauma, eye surgeries, medications or spec-

tacle use. Other medical conditions included untreated he-

patitis B, bronchial asthma, and allergy to seafood and ibu-

profen. There was family history of diabetes and hyperten-

sion. 

 

The patient attained a college degree and worked as a 

call center agent. He was a previous smoker and occasional 

alcohol beverage drinker, and denied illicit drug use. He 

reported prior sexual relations with a male partner. 

 

At the time of referral, vital signs were stable: blood 

pressure was 100-110/60-80 mmHg, heart rate 91 beats per 

minute, respiratory rate 20 cycles per minute, and tempera-

ture 37.5
o
C. Body mass index was normal at 18.7 kg/m

2
. 

There was a 10 cm x 5 cm abscess palpable on the right 

perianal area. The rest of the physical examination was un-

remarkable. 

 

Distance visual acuity was 20/25 corrected to 20/20 on 

the right eye and counting fingers at 1-foot on the left eye. 

Near visual acuity was J+ on the right eye and >J16 on the 

left eye. Grossly, the left eye was proptosed by 11mm and 

exotropic by 30 prism diopters via Hirschberg with minimal 

conjunctival hyperemia and clear discharge. The right eye 

was grossly unremarkable. The right pupil was 2-3 mm, 

round, and briskly reactive to light with no relative afferent 

defect. The left pupil was 3-4 mm, sluggishly reactive to 

light, with a relative afferent defect. There were limitations 

in the extraocular muscles of the left eye on all gazes (-2), 

which was worst on abduction (-3). Binocular diplopia and 

occasional discomfort on the left eye was noted in all posi-

tions of gaze. The cornea was clear, the anterior chamber 

was deep, and the lens was clear on both eyes. Fundus ex-

am on the left eye through clear media showed a hyperemic 

disc with indistinct borders, a cup-to-disc ratio of 0.3, and 

choroidal folds. There were no retinal vasculature changes, 

hemorrhages, exudates, or chorioretinal scars. The fundus 

of the right eye was unremarkable. 

 

 



A Publication of the Clinical and Translational Research Institute 
 

 

The Medical City Journal (March 2018): Volume 1 Issue 1   13 

Laboratory tests including a complete blood count, 

thyroid panel including thyroid-stimulating hormone 

(TSH), FT3, and FT4, sodium, potassium, creatinine, capil-

lary blood glucose, chest x-ray, and 12-lead electrocardio-

gram were all within normal limits. The TSH receptor anti-

body was elevated at 3.26 U/L (normal values: 1.10-1.5 

U/L), which is consistent with Graves disease. 

 

MRI of the orbits revealed a left retro-orbital, intra-

conal mass measuring 3.0 cm x 2.4 cm x 3.3 cm (volume x 

width x anterior-posterior). The lesion was isointense to 

gray matter in T1-weighted image (Figure 1A) and predo-

minantly hyperintense in T2-weighted image (Figure 1B). 

The mass displaced the left optic nerve medially. The left 

lateral rectus muscle was also compressed and appeared to 

be infiltrated by the lesion. The patient was advised to un-

dergo orbitotomy with excision biopsy of the left retro-

orbital mass. 

 

 

 
 

Figure 1: (A) T1-weighted and (B) T2-weighted MRI images of the orbit 

 

Orbitotomy via transconjunctival approach with exci-

sion of the lesion and orbital exploration on the left eye was 

performed under general anesthesia. Intra-operatively, pie-

cemeal excision of a pseudo-encapsulated mass measuring 

2.75 cm x 2.75 cm was done. Microsections revealed spin-

dle cells arranged in fascicles. The spindle cells formed 

slits, which contained extravasated red blood cells. Mitotic 

activity was low at 0-1/10 high power field. The individual 

tumor cells showed elongated, almost uniform nuclei with 

darkly colored and even chromatin, inconspicuous nucleoli, 

and tapered eosinophilic cytoplasm. Admixed with the tu-

mor were lymphocytes and few eosinophils (Figure 2A, 

2B). The histomorphologic features showed a round to 

spindle cell neoplasm, with mild nuclear pleomorphism, 

atypia and low mitotic count, suggesting a benign process. 

However, because of the cellularity, infiltrative nature, and 

geographic necrosis, a low-grade malignant neoplasm, pos-

sibly Kaposiform hemangioendothelioma was considered. 

Immunohistochemistry with CD3, CD20, CD21, CD1a, 

CD34, S-100 and Ki-67 was done. The tumor showed 

CD34 expression (Figure 3A) and a low Ki-67 expression 

(Figure 3B), which supports the diagnosis of a low-grade 

vasoformative neoplasm. 

 

Five days after the surgery, uncorrected distance visu-

al acuity on the left eye was 20/40 and uncorrected near 

visual acuity was J6. The patient developed fever and was 

advised intravenous antibiotics. However, the patient was 

lost to follow-up before further work-up, including HIV 

testing, could be done. 

Two months after the surgery, the patient experienced 

headaches and had two episodes of generalized tonic-clonic 

seizures. A cranial MRI was done, which showed new mul-

tiple intracranial masses.  HIV test was reactive. In the set-

ting of HIV infection, the diagnosis of Kaposi sarcoma was 

made. 

 

Four months after the surgery, the patient was admit-

ted due to severe headaches accompanied by generalized 

body weakness, nausea, and vomiting. Near visual acuity 

on the left eye deteriorated to J16. The left pupil was dilated 

at 5 mm, non-reactive, with a relative afferent defect. Re-

peat cranial MRI demonstrated an ―interval increase in the 

size of the enhancing left posterior temporal lobe intra-axial 

metastatic mass with development of intralesional micro 

hemorrhages and with slight progression of the perilesional 

edema, as well as interval increase in the sizes of the small-

er nodules in the left cavernous sinus and right middle 

cranial fossa‖. 

 

DISCUSSION 

The clinical behavior of AIDS-associated Kaposi sar-

coma (KS) has evolved in terms of onset and organ in-

volvement. AIDS-associated KS usually appears in the late 

stage of the disease, when there is significant immune dy-

sregulation and low CD4 lymphocyte counts (<150 – 200 

cells/mm
3
). However, recent studies have shown that KS 

can also occur as the initial manifestation of an HIV infec-

tion, particularly in young individuals aged between 20 to 

50 years old.
5,6
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Figure 2: (A) Tumor cells are elongated with bland nuclei, inconspicuous nuclei, and tapered eosinophilic cytoplasm; High power view 

(40x, H&E stain), (B) Some areas show round tumor cells with ovoid nuclei, small nucleoli, irregular nuclear borders and variable eosi-

nophilic cytoplasm; Extravasated red blood cells are seen in between tumor cells; High power view (40x, H&E stain) 

 

 

 

 

 
 

Figure 3: (A) CD34- focally positive; CD34 is expressed in endothelial cells; It is also an indicator for vascular differentiation; CD34 

expression is seen in 86% of Kaposi sarcoma, (B) Ki67- positive 20%; Ki67 highlights the proliferative portion of the cell cycle; Ki67 

expression roughly correlates with tumor grade, (C) S100- negative; S100 is expressed in cells of neural origin, (D) CD3- negative; CD3 

is a marker for T-cell derivation, (E) CD20- negative; CD20 is a marker for mature B-cell neoplasms, (F) CD21- negative; CD21 is a 

follicular dendritic cell marker, (G) CD1a- negative; CD1a is expressed in Langerhans cells and cortical thymocytes 
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AIDS-related KS tends to be multifocal or anatomical-

ly disseminated in contrast to the localized behavior of clas-

sic KS.
7,8

 It can occur in unusual locations such as the oral 

cavity, face, genital mucosa, lungs and gastrointestinal 

tract.
6 

In fact, one of the most common manifestations of 

AIDS is KS in the head and neck.
8
 

While ocular lesions usually arise in the ocular adnex-

a, specifically the eyelid, the lacrimal gland, and the con-

junctiva, orbital involvement is an uncommon presenta-

tion.
9
 In 2000, a case of AIDS-associated KS manifesting as 

an anterior orbital mass was reported.
10 

Since then, our pa-

tient is the only documented case of AIDS-associated KS 

presenting similarly. 

Table 1. Differential diagnoses characterized by histomorphologic and immunohistochemical features 

 

Due to its broad morphologic characteristics and simi-

larities to several vasoproliferative lesions and spindle cell 

neoplasms, the histopathologic diagnosis of Kaposi sarco-

ma can be challenging.
1,12

 The differential diagnoses consi-

dered in this case were Kaposi sarcoma, Kaposiform he-

mangioendothelioma (KHE), ancient schwannoma, malig-

nant peripheral nerve sheath tumor, Hodgkin’s lymphoma, 

and Langerhans cell histiocytosis. The likelihood of KS is 

exponentially increased in the setting of an HIV infection.
8
 

 

Tissue biopsy with immunohistochemistry is utilized 

in the diagnosis of Kaposi sarcoma.
9,12

 The histomorpho-

logic features of KS include spindle cells forming slits con-

taining red blood cells. The cells have mild nuclear pleo-

morphism, low mitotic activity and are admixed with lym-

Differential Diagnoses Histomorphologic Features Immunohistochemical Features 

Kaposi sarcoma  Spindle cells forming slits containing red blood 

cells 

 Low mitotic activity 

 Mild nuclear pleomorphism 

 Admixed lymphocytes, hemosiderin-laden macro-

phages and other inflammatory  

 HHV-8 – positive nuclear 

expression 

 CD31, CD34 - positive in 

blood vessels 

 

Kaposiform hemangioendothe-

lioma 
 Irregular vascular lobules that infiltrate soft tissue 

in a cannonball fashion  

 CD31, CD34 - positive in 

capillary vessels 

 HHV-8 - negative 

Ancient schwannoma  Truly encapsulated neoplasms and almost always 

solitary 

 Cellular neoplasm composed of spindle cells often 

arranged in a palisading fashion or in an organoid 

arrangement 

 Mitoses are usually absent or extremely scanty 

 Blood vessels can be of such prominence as to si-

mulate a vascular neoplasm 

 

 S100 - positive 

Malignant peripheral nerve 

sheath tumor 
 Extremely cellular spindle cell neoplasm 

 Mitoses are usually abundant 

 Serpentine shape of the tumor cells arranged in pa-

lisades or whorls 

 Epithelioid appearance of the endothelial 

 cells of these vessels; presence of large 

gaping vascular spaces 

 Geographic areas of necrosis, with tumor 

palisading at the edges 

 Metaplastic tissues such as cartilage, bone, mus-

cle, or blood vessels are present in approximately 

15% of the cases  

 S100 - positive 

Hodgkin’s lymphoma  Monoclonal lymphoid neoplasm composed of 

mononuclear Hodgkin cells and multinucleated 

Reed Sternberg cells 

 Variable mixture of inflammatory infiltrates such 

as lymphocytes and eosinophils  

 CD3 – negative 

 CD20 – positive in 40% of 

cases 

Langerhans cell histiocytosis  Presence of Langerhans cells with indented and 

grooved nuclei, inconspicuous nucleoli and fine 

chromatin. 

 Background contains variable amounts of eosino-

phils, histiocytes, lymphocytes, and neutrophils. 

 Mitosis is variable 

 CD21 – positive 

 CD1a – positive 
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phocytes, hemosiderin-laden macrophages, and other in-

flammatory cells.
13

 These findings are all present in the 

specimen obtained from our case. 

 

CD34 expression and a low Ki-67 expression support 

the diagnosis of a low-grade vasoformative neoplasm. Ka-

posiform hemangioendothelioma shares almost the same 

histologic characteristics as KS, but it is seen almost exclu-

sively in children.
14

 Immunostaining for HHV-8-latent nuc-

lear antigen-1 (LNA-1) can differentiate KHE from KS, 

with KS being HHV-8-LNA-1 positive.
1
 This highly sensi-

tive and specific test, however, is not available in the Phil-

ippines. Given that the patient is an adult male with HIV 

infection, the clinical, histologic, and immunologic features 

is more consistent with Kaposi sarcoma. 

 

Immunohistochemistry also ruled out other disease 

entities. S100 expression was not observed, thereby remov-

ing ancient schwannoma and malignant peripheral nerve 

sheath tumor from the differentials (Figure 3C). The lym-

phoma markers (CD3, CD20 and CD21) were also nega-

tive, ruling out Hodgkin’s lymphoma (Figure 3D, 3E, 3F). 

Langerhans cell histiocytosis was also ruled out since CD1a 

was negative (Figure 3G). Table 1 contains the histomor-

phologic and immunohistochemical features of the disease 

entities considered in the case.
13,16

 Table 2 summarizes the 

immunohistochemical features of the differential diagnoses 

and the specimen obtained from the patient. 

Imaging also plays a role in the diagnosis of Kaposi 

sarcoma. With MRI, KS is seen as an abnormal enhancing 

tissue with low signal intensity on T1-weighted images and 

high signal intensity on turbo inversion recovery magnitude 

(TIRM) or T2-weighted images. This is consistent with the 

MRI findings of our case. 

 

AIDS-associated KS tends to be a multifocal disease 

and therapy should be directed systemically.
10,16

 Chemothe-

rapy and/or radiotherapy alone, despite having some pallia-

tive value, portends a poorer prognosis and less overall sur-

vival in AIDS-associated KS.
11

 

 

The use of highly active antiretroviral therapy 

(HAART) in AIDS-associated KS has been linked to dis-

ease regression 80% of the time and an increase in overall 

survival. The median time to response ranged from 3 to 9 

months.
11

 KS flare, a phenomenon wherein there is a para-

doxical worsening of KS while undergoing HAART, has 

also been described.
12

 HAART has decreased the incidence 

of KS among HIV patients in developed countries.
3
 Further 

research is still required to determine the impact of HAART 

on KS in developing countries.
11

 

Unfortunately, our patient was lost to follow-up before 

further work-up and treatment with HAART could be in-

itiated. 

 
Table 2. Summary of immunochemistry results 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

Kaposi sarcoma is a low-grade vasoformative neop-

lasm with morphologic similarities to other vasoprolifera-

tive lesions and spindle cell neoplasms. This characteristic 

along with the atypical location and multifocal behavior of 

AIDS-associated KS can lead to challenges in diagnosis and 

management. In this case, determining the HIV status of the 

patient was essential in the diagnosis of KS given its un-

usual orbital presentation. HHV-8 LNA-1 staining can dis-

tinguish KS in patients with unknown HIV status; however, 

this test is currently not available in the Philippines. There-

fore, Kaposi sarcoma should always be considered as a dif-

ferential diagnosis in young, high-risk individuals present-

ing with ocular complaints. 
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ABSTRACT: Germ cell tumors are commonly found in the gonads. Intrapulmonary germ cell tumors are extremely rare 

and diagnosis requires exclusion of gonadal and extra-gonadal primary sites. Common signs and symptoms include chest 

pain, followed by hemoptysis and cough. Only a total of 67 cases of intrathoracic germ cell tumors have been published in 

the literature from 1939 to 2007. We report the case of a 23-year old Filipino male who initially presented with sore throat 

but on further diagnostic evaluation was found to have a pulmonary mass in the right lower lobe. Computed tomography 

imaging favored an infectious etiology but a more thorough evaluation with immunohistochemistry staining was consistent 

with a low grade intrapulmonary germ cell tumor. While Sutton’s law describes that it is reasonable to approach diseases 

with the most common conditions in mind, this case report highlights that exceptions do occur.  

Keywords: computed tomography, germ cell tumor, intrapulmonary, Sutton’s law 

 

 

INTRODUCTION 

Sutton’s law states that in the practice of medicine, it 

is most prudent to look for disease conditions that are 

commonly encountered. A similar idea was coined by Dr. 

Theodore Woodward who stated that ―When you hear hoof 

beats, think of horses not zebras". 

 

Approach to the diagnosis of a solitary pulmonary no-

dule or mass requires evaluation of the radiologic features 

that would facilitate its classification under either a benign 

or malignant process. Although there may be some overlap 

in their appearance radiographically, specific morphologic 

features are assessed to determine if a pulmonary focus has 

malignant potential. Particularly, features such as size, mar-

gins, contour, internal characteristics (i.e. attenuation, calci-

fications, wall thickness and air bronchogram), satellite 

nodules, halo sign and growth rate are evaluated.
1
  

 

Discussed below is an unusual presentation of a germ 

cell tumor found in the intrathoracic area. 

 

CASE REPORT 

A 23-year old single male developed sore throat and 

fever lasting for about two weeks. He was given two differ-

ent antibiotics with no relief of symptoms. The complete 

blood count was within normal limits. A chest radiograph 

was requested, which revealed a lung nodule in the right 

parahilar region (Figure 1). Our patient denied symptoms 

such as dyspnea, cough and weight loss. The patient had no 

co-morbidities or family history of malignancy. He was a 

non-smoker and an occasional alcoholic beverage drinker. 

 

 

Figure 1. (A) Chest radiograph done in 2015 as part of the pa-

tient’s annual physical examination signed out as a normal study. 

(B) Chest radiograph done in 2016 showing a well-circumscribed 

nodular opacity in the right parahilar region demonstrating the 

hilum overlay sign. 

 

A contrast-enhanced chest CT scan was requested 

(Figure 2 and 3) which showed a well-defined soft tissue 

mass with smooth margins in the medial basal segment of 

the right lower lobe measuring 3.5 x 3.7 x 3.2 cm. No peri-

lesional alveolo-interstitial opacities were detected. Moreo-

ver, the mediastinal compartments were intact with no de-

monstrable masses or enlarged lymph nodes. The primary 

consideration at this time was a tuberculous or granulomat-

ous process. However, the possibility of a malignancy was 

not totally excluded. Tissue diagnosis and follow-up after 

empiric treatment was suggested. 
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Figure 2. Axial images (A) mediastinal and (B) lung windows showing a pulmonary mass in the medial basal segment of the 

right lower lobe 

 

 
 

Figure 3. Coronal (A) and sagittal (B) views showing the intrapulmonary location of the non-enhancing lung mass with soft 

tissue component 

The patient underwent CT-guided core needle tissue 

biopsy. Cytologic evaluation showed neoplastic cells occur-

ring in clusters, some in acinar and rosette-like patterns 

with fairly uniform small round to ovoid nuclei, finely gra-

nular chromatin, inconspicuous nucleoli and ample eosino-

philic cytoplasm (Figure 4). Immunohistochemistry was 

performed showing cells positive for the stains cytokeratin, 

TTF-1 and SALL 4. This profile was compatible with a 

germ cell tumor. 

 

Open thoracotomy and right lower lung lobectomy 

was done yielding a 3.5 x 2 x 2 cm, well-defined encapsu-

lated, cream white, soft and friable mass located in the 

medial basal segment. 

 

A 0.5 cm hard subpleural nodule was also resected at 

the lateral aspect of the posterior basal segment. This 

showed chronic granulomatous inflammation on frozen 

section. Five resected hilar lymph nodes were negative for 

tumor infiltration. 

 

Sonographic evaluation of the thyroid gland and tes-

ticles was done to search for a possible primary neoplasm, 

and revealed normal findings and a small left epididymal 

A B 
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head cyst, respectively. Metastatic work-up also included a 

computed tomography of the head, bone scan and sono-

graphic evaluation of the whole abdomen. Workup only 

revealed cholelithiasis and bilateral non-obstructing nephro-

lithiases. No primary neoplastic focus was found elsewhere 

in the body. 

 

 

Figure 4. Neoplastic cells occurring in clusters, some in acinar 

and rosette-like patterns 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Chest radiograph 2 days post-operatively showing de-

creased lung volume in the right lower lobe with compensatory 

hyperaeration of the left lung. Minimal pleural effusion in the right 

is also noted. 

 

DISCUSSION 

Germ cell tumors are commonly found in the gonads, 

while the most common extra-gonadal site is the mediasti-

num. Intrapulmonary germ cell tumors are extremely rare, 

and diagnosis requires exclusion of gonadal and extra-

gonadal primary sites. 

 

Only a total of 67 cases of intrathoracic germ cell tu-

mors, particularly the teratoma type, have been published in 

the literature from 1939 to 2007.
2
 There is no known locally 

published case to date.  

 

The first case of intrapulmonary teratoma was docu-

mented by Mohr in 1939. Several studies postulated that 

intrathoracic teratomas originate from the thymic tissue of 

the third pharyngeal pouch.
3
 It is theorized that the primor-

dial teratomatous focus in the potential mediastinum is 

caught up by the respiratory outgrowth; hence, it develops 

in the lung and not in the mediastinum.
3
   

 

Patients with intrapulmonary germ cell tumors com-

monly present with chest pain (52%), hemoptysis (42%) or 

cough (39%).
2
 The most specific symptom, if present, is 

trichoptysis (13%). None of these symptoms were present 

in our patient. Two-thirds of intrapulmonary germ cell tu-

mors, particularly the teratoma type, occur in the upper 

lobes, usually in the left. There appears to be no docu-

mented case of germ cell tumors occurring in the lower 

lobes, as in our case. 

 

Radiologically, an intrapulmonary teratoma usually 

presents as a lobulated mass, and may also show features of 

cavitation, consolidation or peripheral translucency. Partic-

ularly, computed tomography demonstrates discrete areas 

of different densities due to soft tissue, high focal fat con-

tent, punctate calcifications, or a combination of these fea-

tures.
2 

 

Intrapulmonary mature teratomas was defined in one 

study as lung masses with sizes ranging from 2.8 to 3 cm in 

diameter.
5
 They are usually cystic with loculations, while a 

sparse number of cases appear predominantly solid. Moreo-

ver, the cystic foci form connections with the bronchi and 

have an endobronchial component leading to the classic 

symptoms of hemoptysis and expectoration of hair or se-

bum. Interestingly, none of these features were in our pa-

tient: his CT imaging only showed a well-circumscribed 

soft tissue mass with smooth margins without any calcific, 

cystic or fat components. 

 

Tissue histology is needed for definitive diagnosis. 

Tumors that may be present similarly include fetal type 

adenocarcinoma, germ cell tumor (immature teratoma alone 

or in combination with other germ cell tumors) and pulmo-

nary bastoma. As such, the immunohistochemistry profile 

done in our patient played a crucial role in arriving at a 

more definitive diagnosis. 
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In outpatient, the SALL4 transcription factor was 

positive. This transcription factor is associated with em-

bryonic pluripotency and is a useful immunohistoechemical 

marker of germ cell tumors.
6
 Another study involved the 

examination of 3215 tumors for SALL4 expression. Results 

showed that the transcription factor was consistently ex-

pressed in all germ cell tumors, except some trophoblastic 

tumors and mature components of teratomas.
6
 

 

In our patient, both TTF-1 and SALL4 transcription 

factors were positive. The TTF-1 strongly suggests the lung 

mass was a primary pulmonary neoplasm, while the SALL4 

transcription factor confirms it as a germ cell tumor.  

 

While the treatment of choice is surgical resection, 

germ cell tumors are very responsive to chemotherapy. 

However, since the intra-pulmonary location is extremely 

rare, no standardized treatment has been established. Pub-

lished data discuss oncological management of mediastinal 

germ cell tumors, but no studies have been conducted 

showing that the same treatment regimen works effectively 

for the pulmonary intraparenchymal type. These tumors 

should be managed as a bronchopulmonary carcinoma.
4
 

  

CONCLUSION 

Primary germ cell tumors of the lung parenchyma are 

extremely rare and only a few cases have been reported to 

date. While common imaging findings have already been 

established, this case highlights that germ cell tumors can 

present with atypical radiologic features.  This may be attri-

buted to the pluripotency of these types of tumors and as 

such, utmost care in diagnosis must be exercised when im-

aging findings do not conform to the typical presentation. 

Further evaluation with specific immunochemistry tests are 

often necessary and play a crucial role in correct diagnosis 

of these tumors.  
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ABSTRACT: Polyarteritis nodosa is a rare form of vasculitis affecting single and medium arteries in about 2 to 3 persons 

in a million. The initial presentation is usually nonspecific, and due to the rarity of the condition is not always recognized. 

Rashes in pregnancy are often dismissed and the diagnosis of vasculitisis rarely considered. There is a need to systemically 

identify or rule out this rare condition as timely and appropriate interventions can significantly affect the pregnancy. We 

present a case of a 40-year-old multigravid diagnosed with polyarteritis nodosa who presented with progressive rashes on 

bilateral lower extremities during her 2nd trimester of pregnancy. We describe the history and physical examination find-

ings of a pregnant patient with vasculitis and discuss the diagnostic approach to vasculitis in pregnancy.  

Keywords: PAN, panniculitis, polyarteritis nodosa, rash, vasculitis 

 

 

INTRODUCTION 

Rash is a broad term for any change in appearance, 

color, or texture of the skin. Pregnancy, as a hormone-

dependent state brings about a multitude of physiologic 

changes and exacerbates underlying pathologic disorders 

that bring out rashes. Vasculitis is the inflammation of sys-

temic vasculature causing reactive damage to mural struc-

tures leading to loss of vessel integrity and compromise of 

the lumen resulting to downstream tissue ischemia and ne-

crosis.
1
 Its effects may be self-limiting or catastrophic, de-

pending on the vasculature affected, the initial manifesta-

tion may be nonspecific and as innocuous as a rash. 

 

CASE 

Patient is a 40-year-old Gravida 4 Para 3 (3-0-0-2), 34 

1/7 weeks age of gestation, who came in for rashes on ex-

tremities. She had an unremarkable antenatal history, with 

regular prenatal check-ups. At 18 weeks age of gestation, 

approximately 4 months prior, patient noted gradual-onset 

of multiple painful macular erythematous lesions on bila-

teral lower extremities, concentrated around the ankle,. 

There was easy bruisability with no other associated signs 

and symptoms. Persistence of symptoms prompted consult, 

and patient was advised observation. 

 

At 28 weeks age of gestation, the patient noted pro-

gression of lesions, now affecting bilateral lower extremi-

ties, up to her thighs (Figure 1). She described severe joint 

pains on her ankles and knees affecting ambulation, which 

prompted consult. Upon physical examination, patient was 

noted to have multiple hyperpigmented nontender, movable 

nodules about 0.5 to 1 cm in diameter on bilateral lower 

extremities (Figure 2). There were no sensory or motor def-

icits and systemic exam was essentially unremarkable. Ab-

dominal exam showed a nontender gravid abdomen with a 

fundic height of 30 cm, with good fetal heart tones and 

movement. At the time, patient denied any obstetric symp-

toms, no perceived uterine contractions, or watery or bloo-

dy vaginal discharge.  

 

 
Figure 1. At 28 weeks age of gestation, erythematous, maculopa-

pular lesions affecting bilateral lower extremities (up to the thighs) 
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The progressive development of the patient’s symp-

toms warranted further assessment and the patient was ad-

mitted for work-up and fetomaternal surveillance. Fetal 

monitoring with daily non-stress tests revealed reactive 

tracings with no uterine contractions. The biophysical pro-

file score was 8/8 with no signs of intrauterine fetal growth 

restriction. Maternal doppler studies revealed findings sug-

gestive of the development of maternal hypertension in the 

future, but no current fetal compromise. Betamethasone 

was given for fetal lung maturity in the event that expedi-

tious delivery was necessary.  

 

 
Figure 2. At 32 weeks age of gestation, multiple erythematous to 

hyper pigmented nontender, movable nodules about 0.5-1 cm in 

diameter on bilateral lower extremities 

 

Given the patient’s presentation, she was referred to 

Hematology and Rheumatology services for co-

management. Initial work-up was done revealing unre-

markable liver and kidney function tests with normal bleed-

ing parameters and no underlying coagulopathies. 

 

Further assessment of the patient’s rash revealed non-

specific areas of erythema with multiple tender hyper-

pigmented nodules. Palpation revealed deep-seated nodules 

characteristic of an inflammatory process located beneath 

the dermis; hence a form of panniculitis was entertained
2
. 

Despite a normal initial work-up, the patient’s symptoms 

progressed during the course of the admission. The nodules 

on bilateral lower extremities became tender to touch, with 

difficulty in ambulation due to the pain.  

 

Further work-up was then warranted to rule out an un-

derlying systemic illness. Tumor markers were negative. 

Due to the cutaneous manifestations, the apparent lack of 

internal organ involvement, and the elevated ESR, the 

working impression was erythema nodosum. To confirm 

this, she was referred to Dermatology for a biopsy of a no-

dule on the left thigh. Patient was started on low-dose Pred-

nisone which immediately resulted in improvement of pain 

and tenderness. Patient was sent home stable awaiting biop-

sy results, which later revealed medium sized polyarteritis 

nodosa. She was advised to continue Prednisone therapy 

with careful monitoring of symptoms. Perinatology planned 

to monitor the pregnancy via sonography and NST twice a 

week until delivery at term. 

 

 
Figure 3. At 34 weeks age of gestation, active Condyloma Acu-

minata (arrows) along the cervical and vaginal canal 

 

At 36 weeks age of gestation, patient was re-admitted 

for labor pains with gross blood in her urine. Internal exam 

revealed 1 cm dilatation of the cervical os, with note of 

erythematous papillary outgrowths on her cervix and vulvar 

areas aggregately measuring >2 cm (Figure 3),. Further 

work-up was done to differentiate systemic vs cutaneous 

polyarteritis nodosa. Patient’s repeat urinalysis revealed 

microscopic hematuria despite little cervical change point-

ing to the possibility of renal involvement. In the back-

ground of preterm labor with at least 48 hours of steroid 

therapy for fetal lung maturity, the decision to expedite the 

delivery was made. Patient underwent primary cesarean 
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section with bilateral partial fimbriectomy and electrocau-

tery of warts under spinal anesthesia. Post-operatively, pa-

tient tolerated the procedure well. She delivered a live pre-

term, baby girl at 2853 grams, 36 weeks appropriate for 

gestational age with no signs and symptoms of vasculitis or 

cutaneous lesions. Post-operatively, the immunosuppressive 

therapy was continued with a decrease in number of cuta-

neous lesions and improvement of joint pains. 

 

DISCUSSION 

The patient presented with cutaneous lesions on the 

lower extremities. In a hormone driven state such as preg-

nancy, rashes are often manifestations of physiologic 

changes that come with pregnancy. The most common be-

nign rash in pregnancy is pruritic urticarial papules and 

plaques of pregnancy (PUPP), which is managed conserva-

tively. PUPP rash often manifests in the extremities but is 

always associated with abdominal involvement, which our 

patient did not have. Further assessment of the patient’s 6-

week rash also revealed non-pruritic hyperpigmented tender 

nodules unlike the characteristic plaques and papules seen 

in PUPP. The characteristics of the lesions, the progressive 

course of the disease entity and the development of asso-

ciated signs and symptoms such as arthralgia, joint pains, 

and gross hematuria were more consistent with a systemic 

disease, such as vasculitis. 

 

Vasculitis, especially in pregnancy, presents several 

diagnostic challenges. The clinical presentation often in-

volves bilateral lesions on the lower extremities, which 

could be from an isolated cutaneous vasculitis or a clue to 

multisystem involvement. A rational approach is required in 

patients with suspected vasculitis
3
. An article published in 

the British Medical Journal suggests a systematic approach 

to the diagnosis of vasculitis by answering these 4 ques-

tions: Is this a condition that could mimic the presentation 

of vasculitis? Is there a secondary underlying cause? What 

is the extent of vasculitis? What specific type of vasculitis 

is this? 

 

Several conditions such as infection, coagulopathies, 

and other inflammatory conditions such as Antiphospholi-

pid Antibody Syndrome (APAS) mimic the presentation of 

vasculitis. The need to identify and rule out these disease 

entities is important as they warrant a different approach
4
. 

Infections such as hepatitis B and C, are closely related to 

PAN and prognosis is significantly worse than non-HBV 

related PAN
5
. Our patient’s hepatitis screening was unre-

markable. Vasculitis is seldom the initial presenting ma-

nifestation in the setting of rheumatoid arthritis or systemic 

lupus erythematosus making these less likely
6
. Drug expo-

sure, a common secondary cause of vasculitis
7
was not eli-

cited in this patient. 

 

After thoroughly ruling out other disease entities, 

there is a need to confirm the diagnosis polyarteritis nodosa 

(PAN), and assess its extent, as systemic involvement may 

call for more aggressive management. Confirmation of 

PAN is often done via biopsy of active lesions. In general, 

biopsy of a relatively new vasculitic lesion is most likely to 

show representative histologic changes
8
. These include fi-

brinoid necrosis of a medium-sized muscular artery in the 

deep dermis with disruption of the internal elastic lamina, 

neutrophilic inflammation, and leukocytoclasis as seen in 

our patient (Figure. 4). Our patient’s work-up did not show 

systemic involvement and her PAN appeared limited to the 

cutaneous form. She responded well to Prednisone therapy 

and delivered a preterm baby girl via cesarean section with 

no complications. Post-operatively, the plan was to contin-

ue immunosuppressive therapy for 6 months to control 

symptoms. 

 

Polyarteritis nodosa is a systemic necrotizing vasculi-

tis that typically affects medium-sized muscular arteries, 

with occasional involvement of small muscular arteries
9-10

. 

In the Philippines, data regarding PAN in pregnancy is very 

limited. As such, the specific effect of PAN in pregnancy 

and vice versa has only been studied in a small number of 

cases. It appears pregnancy does not have an effect on PAN 

nor does it cause progression. However, patients diagnosed 

with PAN late in pregnancy appear to have high maternal 

morbidity or mortality from complications of systemic in-

volvement such as renal failure, gastrointestinal hemorr-

hage, and respiratory failure. Specific prognostic factors 

identified in surviving patients with PAN, followed up to 6 

years, include heavy proteinuria, high serum creatinine, 

cardiomyopathy and gastrointestinal or neurological in-

volvement
11

. Our patient’s initial presentation was limited 

to cutaneous PAN but there was concern for possible pro-

gression to systemic PAN given her hematuria, which con-

sequently led to the decision to expedite the delivery. There 

are case reports  which have identified the development of 

cutaneous PAN in the fetus either at birth or neonatally. 

Our patient delivered a live preterm baby girl with no signs 

of cutaneous or systemic vasculitis, who was immediately 

roomed-in after delivery and sent home stable with her 

mother.  
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CONCLUSION 

Polyarteritis nodosa in pregnancy is an underdiagnosed and 

under-reported phenomenon.  Early recognition of a disease 

flare and differentiation from other disease entities in a 

pregnant patient can positively affect the pregnancy course 

and outcomes. A systemic diagnostic approach is necessary 

to allow for prompt identification and management of PAN. 

These patients are best cared for in a multidisciplinary set-

ting, with access to specialized care. The cornerstone in the 

management of PAN during pregnancy is the use of corti-

costeroids. Its use has to be monitored thoroughly to avoid 

drug toxicity on both the mother and the growing fetus.  
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ABSTRACT: Randomized controlled trials have shown that repeated exposure to antenatal corticosteroids improve specif-

ic neonatal outcomes in infants born preterm but increases the risk of small for gestational age and low birth weight infants. 

Our study determined the effects of repeated exposure to antenatal corticosteroids on the development of cerebral palsy. A 

comprehensive search on PubMed, Science Direct, MEDLINE, Cochrane CENTRAL, HERDIN, and Google Scholar was 

done to identify randomized controlled trials, and three articles were included. The study population comprised of partu-

rients between 24 1/7 to 34 6/7 weeks who were exposed to repeated doses of prenatal corticosteroids versus placebo. Our 

primary outcome was to determine the benefits of antenatal corticosteroids in reducing neonatal morbidities after preterm 

birth. Children exposed who experienced multiple treatments of antenatal corticosteroids had similar rates of developing 

cerebral palsy compared to those who were given a single course.  Multiple doses of corticosteroid therapy given weekly or 

every 2 weeks did not provide an increased risk of developing cerebral palsy compared with a single course. However, 

long-term monitoring is necessary to determine its behavioral and cognitive effects during adolescence and adulthood. 

Keywords: antenatal corticosteroids, preterm birth, preterm labor, repeat, rescue dose 

 

 

INTRODUCTION 

Preterm neonates are estimated to comprise 11.1% of 

all live births and preterm birth is a risk factor for at least 

50% of all neonatal deaths.
2
 The Philippines ranks 8th out 

of 184 countries with preterm births and ranks 17th in total 

number of deaths caused by complications of prematurity. 

This increasing trend has been attributed to the increasing 

number of teenage pregnancies and lack of public aware-

ness.
3 

 

Preterm delivery, regardless of the gestational age, 

causes short- and long-term neonatal morbidities including 

impaired neurodevelopmental functions, infection, learning 

impairment, visual disorders, and pulmonary complica-

tions.
3
 Since the pulmonary system is the last to develop, 

the lungs are the most commonly affected. Hence, preven-

tion of preterm birth is the ultimate goal. One established 

intervention is the administration of antenatal corticostero-

ids to mothers at risk of preterm delivery. A randomized 

controlled trial on maternal administration of betametha-

sone showed a decreased incidence of respiratory distress 

syndrome in preterm infants from 15.6% to 10.0% as well 

as a reduction in neonatal mortality from 11.6% to 6.0%.
1,2

 

Since then, the National Institutes of Health (NIH) along 

with American Congress of Obstetricians and Gynecolo-

gists (ACOG), has recommended the use of antenatal corti-

costeroids for women at risk of preterm birth between 24 

and 34 weeks age of gestation.
2
 However, steroid effect 

diminishes through time and has raised concern in the man-

agement of women initially given a single course of stero-

ids but still at risk of preterm delivery.  

 

During the 1990’s, administration of repeated doses of 

antenatal corticosteroids became rampant triggering the 

National Institutes of Health (NIH) to caution on limiting 

the  use of repeated corticosteroids to patients participating 

in randomized trials. 

 

It has been standard practice in the Philippines to pro-

vide pregnant women between 24 to 34 weeks of gestation, 

at risk of preterm delivery, antenatal corticosteroids to en-

hance fetal lung maturity. If these patients remain pregnant 

after an initial course of corticosteroids, some obstetricians 

opt to give a rescue dose while others question its necessity. 

Despite multiple studies, a consensus regarding steroid du-

ration has yet to be reached. 

 

We aimed to assess the risk of repeated corticosteroid 

exposure of pregnant women at risk of preterm birth and 

focused on cerebral palsy as the primary outcome. We also 

aimed to combine current and relevant data from various 

studies to come up with a recommendation that can be inte-

grated into standard practice. 
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METHODS 

A meta-analysis of retrospective observational studies 

on the long term neurodevelopmental effects of repeated 

exposure to antenatal corticosteroids was performed. 

 

Criteria for Considering Studies for this Review 

Types of Studies  

All published retrospective observational cohort stu-

dies that met the following criteria were included: (1) stu-

dies that compared the long term effects of multiple doses 

of prenatal corticosteroids versus placebo; (2) retrospective 

cohort studies that involved repeated exposure of pregnant 

women between 23-32 weeks age of gestation to multiple 

courses of prenatal corticosteroids; (3) retrospective cohort 

studies that followed-up exposed patients from up to early 

school age 

 

Exclusion criteria were the following: (1) Articles in-

volving animal subjects; (2) Papers using other study de-

signs; (3) Clinical trials with different outcomes measured; 

(4) Clinical trials that administered only a single rescue 

dose; (5) Articles with no English translation; (6) studies 

that focused on the effects of a single dose versus multiple 

exposure to corticosteroids 

 

Types of participants 

Study participants were pregnant women between the 

ages of 23-32 weeks age of gestation who remained at risk 

of preterm birth despite treatment and initial administration 

of antenatal corticosteroids. Women were included regard-

less of their parity and age. Infants were followed up until 

early childhood age to assess for any neurologic or beha-

vioral changes related to their exposure to repeated doses of 

corticosteroids. 

 

Outcome measures 

The primary outcome measured was the development 

of a neurocognitive impairment, specifically, cerebral palsy. 

  

Search Methods Incorporation of Studies 

A literature search for full papers and abstracts be-

tween January 2000-January 2016 using PubMed, Science 

Direct, MEDLINE, Cochrane CENTRAL, and HERDIN 

was done to determine the long term effects of repeated 

exposure to antenatal corticosteroids during threatened pre-

term labor. The keywords used were ―antenatal/prenatal 

corticosteroids‖, ―glucocorticoid‖, ―Betamethasone‖, ―Dex-

amethasone‖, ―rescue‖, ―repeat‖, ―multiple‖ and ―cerebral 

palsy‖. Filters were activated to limit the search to retros-

pective observational cohort studies that were published 

within the last 16 years. Language restriction was limited to 

the English language. 

 

Data Collection and Analysis 

Selection of trials and Assessment of methodological 

 quality 

During the literature search, various abstracts were 

identified. Full articles were retrieved and assessed for me-

thodological quality using the standards set by the Cochrane 

Handbook for Systematic Reviews of Interventions.  

 

Data Analysis 

Statistical analysis was done using the Review Man-

ager 5 Software (RevMan5 2014). Extracted data from the 

three included studies were quantitative. The analysis of the 

primary outcome was set to a fixed effect model with a 

95% confidence interval (CI). The development of cerebral 

palsy was categorized as dichotomous data and risk ratio 

(RR) under Mantel-Haenszel (M-H) was used for analysis. 

 

RESULTS 

Three retrospective observational cohort studies satis-

fied the inclusion criteria. Data from these trials were com-

puted to determine the risk of developing cerebral palsy. No 

local trials were identified by the search. 

 

Figure 1 shows the search scheme through which trials 

were included in the study. Full papers and abstracts were 

manually reviewed for inclusion in the study. 

 

Figure 2 presents the data that were collected from the 

three included studies on the number of infants who devel-

oped cerebral palsy during the follow-up period. Asztalos 

et. al. (2010) (RR=0.93, 95%CI=0.53, 1.62)
4
 and Crowther 

et. al. (2007) (RR=0.89, 95% CI 0.51, 1.56)
5
 claim that 

multiple exposure to antenatal corticosteroids increase the 

risk of developing cerebral palsy compared to patients who 

were given placebo. In contrast, the study of Wapner et. al. 

(2007) (RR=5.76, 95% CI=0.70, 47.47)
6
 indicated that mul-

tiple exposure to antenatal corticosteroid may not increase 

the risk of developing cerebral palsy. This study also has a 

wide range of confidence interval, indicating an uncertainty 

in the true effect of its results.  

 

The Forest Plot (Figure 2) shows that there is no 

significant difference between the two treatments. All three 

studies give an I2 statistic value of 31%, giving a non-

significant test for heterogeneity.  
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Figure 1. PRISMA flow diagram of study inclusion in the Meta-

Analysis 

 

 

DISCUSSION 

Since the assembly of the NIH in 2000, the use of re-

peat courses of antenatal corticosteroids has been restricted 

to patients enrolled in randomized controlled clinical trials 

of sufficient power to evaluate both short-term and long-

term efficacy and safety.
7
 These trials concluded that treat-

ment of women at risk of preterm birth with repeat courses 

of antenatal corticosteroids significantly reduced the risk of 

neonatal respiratory distress syndrome, serious infant mor-

bidity and severe lung disease.
8
 However, along with these 

findings, some studies also reported a mean reduction in 

birth weight and increase in small for gestational age in-

fants.
6
  

 

Although there have been multiple trials on the use of 

antenatal corticosteroids, data is conflicting. In the multiple 

courses of antenatal corticosteroids for preterm birth 

(MACS) trial, women who were given corticosteroids every 

14 days did not appreciate neonatal benefits at birth but 

instead noted a reduced size at birth compared with a single 

course.
9
 In a randomized controlled trial by Guinn et al., no 

reduction in composite neonatal morbidity was noted in 

weekly courses of antenatal corticosteroids compared to a 

single treatment.
10

 Statistical significance in the decreased 

composite neonatal morbidity was only achieved in neo-

nates delivered at <28 weeks age of gestation. 

 

While results on the short term effects are conflicting, 

long-term studies, especially on neurodevelopmental effects 

are scarce and limited to cohort studies.  

 

Based on the results of the meta-analysis, the relative 

risk of developing cerebral palsy was higher in those ex-

posed to multiple treatments of corticosteroids compared to 

those studies in which placebo is given.
4,5

 Another study 

showed an increased risk in those patients given placebo, 

but with a wide confidence interval, the estimated effect of 

its results may be uncertain.
6
 Overall, the three studies gave 

no statistically significant differences between the repeat 

corticosteroid group compared to the placebo (RR 1.01, 

95%CI=0.69, 1.47). The computed value of I2 statistic was 

less than 50%, indicating that the effects of the studies were 

reliable and not due to chance alone.  

 

An in-depth analysis of the methodology of the studies 

revealed that Asztalos et. al. (2010) and Wapner et. al. 

(2007) both administered weekly courses of corticosteroids 

until 32 weeks or delivery, whereas, Crowther & Harding 

(2007) repeated the treatment every 14 days. The maximum 

number of treatment course that was given in all trials was 

4 due to safety concerns about excessive dosing. Six infants 

in the repeat treatment group, born at or after 34 weeks, 

developed cerebral palsy cautioning the repetitive use of 

this treatment.
6
 This contradicts the study by French et al. 

who found that children exposed to repeated courses are 

protected from cerebral palsy.
11

 

 

The result of this meta-analysis is potentially reassur-

ing. Clinicians can opt to maximize the benefits of repeated 

corticosteroid administration. However, long term follow-

up studies are necessary to determine other outcomes as 

studies only included children up to two years of age. 
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Table 1. Included observational cohort studies 

Study and 

Location 

GA at randomi-

zation, week 

Minimal inter-

val from first 

steroids to ran-

domization 

Intervention Number of 

women ran-

domized 

(live fetuses) 

Mean GA at 

birth, week 

Number of 

study treat-

ments re-

ceived= partu-

rients 

MACS-2 

Asztalos et al, 

2010, Canada 

25-32 14-21 Betamethasone 

24mg (divided) or 

placebo every 14 

days until 33 

weeks AOG if 

undelivered 

1858 (2309) 33-36 0 = 4 

1 = 351 

2 = 280 

3 = 139 

4 = 84 

Wapner et al, 

2007, USA 

23-31 7 Betamethasone 

12mg or placebo 

every week if still 

undelivered by 

<34 weeks AOG 

495 (594) 34 4 

Crowther et al, 

2006 (AC-

TORDS), 

Australia and 

New Zealand 

<32 7 Betamethasone 

11.4mg or placebo 

IM every 7 days if 

undelivered <32 

weeks AOG 

982 (1146) 32 0 = 4 

1 = 185 

2 or 3 = 155 

 4 = 120 

 

 

 

 
Figure 2. Meta-Analysis of risk ratio for cerebral palsy for multiple exposure to antenatal corticosteroids versus placebo using fixed ef-

fects 

 

 

 
 

Figure 3. Funnel Plot for publication bias of included studies 

 

 

 

 

CONCLUSION 

Multiple courses of antenatal corticosteroids given 

weekly or every 14 days until 32 weeks age of gestation 

does not seem to increase the risk of developing cerebral 

palsy compared with a single treatment. However, the stu-

dies were observational in nature and definitive conclusions 

about the risks of repeated corticosteroid therapies cannot 

be made. When steroids are used, it is still prudent to weigh 

the benefits against the possible complications of this 

treatment regimen. Additional, large scale randomized stu-

dies with long-term follow-up is necessary to determine the 

risks of repeated corticosteroid administration. 
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ABSTRACT: Coconut oil is commonly used in most Asian countries such as the Philippines. However, with the introduc-

tion of the ―Lipid Heart Theory‖, there has been a decrease in the oil’s acceptance by consumers. This short review aims to 

identify the current status of coconut oil, particularly in the Philippines, in terms of its effects on human health. The health 

aspects considered in this review are: cardiac health, lipid profile, visceral adiposity, weight management, immunity, dege-

nerative disease, infectious disease, skin and hair health, and oral health. Coconut oil generally confers positive effects on 

the health of the consumers but further studies are necessary in order to determine its long term effects. 
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INTRODUCTION 

Coconut oil consists of 90% saturated fatty acids 

(SFA), 65% of which are medium chain  SFA (MCFA) and 

approximately 30% are long chain SFA (LCFA).
1,2

 It is also 

a trans-fatty acid free oil.
3
 Various types are available in 

the market differing primarily in the method of oil extrac-

tion. Refined coconut oil from copra processing (e.g. dry 

process) is usually used for cooking while the virgin coco-

nut oil from wet processing is used for various industries 

and applications.
4
  

 

Coconut oil is an important part of the diet and culture 

of several Asian countries. Moreover, it also serves as part 

of traditional medicine in some countries.
5
 Hence, coconut 

oil has widespread use throughout the world. However, its 

health benefits are under debate. 

 

In 1953, Ancel Keys postulated that saturated fats can 

cause coronary heart disease and other health risks (known 

as the ―Lipid Heart Theory‖). This led to a shift from using 

coconut oil (which is composed of mainly saturated fatty 

acids) to other alternative vegetable oils.
6
 Since then, many 

studies aimed to clarify the real effect of coconut oil on the 

various aspects of human health. The lack of proper epide-

miologic data, some possibly flawed and inconsistent in 

vivo studies, and shortage in clinical trials are some of the 

reasons why the bad reputation of coconut oil persists.
2
 

Hence, this short literature review aims to identify the cur-

rent status of coconut oil in terms of its health effects and to 

determine future research needs concerning the use of co-

conut oil. 

 

 

METHODS 

A total of 40 published articles (27 clinical trials and 

intervention studies; 13 review papers) from 1990 to 2016 

were gathered from online research databases including 

PubMed, HERDIN, Science Direct and Cambridge CORE. 

Other search engines were also reviewed (i.e.: Google 

Scholar). The following keywords were used: ―coconut 

oil‖, ―Asia‖, ―Philippines‖, ―virgin coconut oil‖, ―health‖, 

―benefits‖, ―effects.‖ The selected studies were considered 

based on the following criteria: (1) the primary research 

subjects were Asian and (2) the effects of coconut oil or its 

constituents on health were discussed. Out of the 40 papers 

considered, 12 were published by Filipino authors primarily 

involving the Filipino population while 4 focused on Ma-

laysians, representing the Southeast Asian region. India had 

the most number of publications considered in this review 

with a total of 16 papers. In brief, the selected papers dis-

cussed the effect of coconut oil or its constituents in the 

following aspects of health: cardiac health, lipid profile, 

visceral adiposity, weight management, immunity, degener-

ative disease, infectious disease, skin and hair health, and 

oral health. 

 

Coconut Oil and Cardiac Health 

Since the introduction of the Lipid Heart Theory, 

many researches using animal models and several clinical 

trials were conducted worldwide using coconut oil. There 

were opposing views as to the oil’s effect on the circulatory 

system particularly on the lipid profile of consumers as well 

as the risk of developing heart ailments. In the Asian popu-

lation, several studies indicated that coconut oil consump-

tion can be good for the heart and is not involved in the 
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development of atherosclerosis and coronary heart dis-

ease.
2,3,6,7,8,9

  

 

To support the claim that coconut oil is good for the 

heart, several clinical trials were conducted to determine the 

lipid profiles of certain populations consuming coconut oil 

as part of their diet. For instance, two studies found out that 

a decrease in the level of Low Density Lipoprotein (―bad‖ 

cholesterol) in the serum of healthy Asians was achieved by 

the experimental group which consumed MCFA from co-

conut oil as part of a standardized diet.
10,11

 This result was 

corroborated by the review of Hedge.
12

 Moreover, con-

sumption of coconut oil increased the level of High Density 

Lipoprotein (―good‖ cholesterol) in pre-menopausal Filipi-

no population.
13

 However, the diet used in this study was 

not controlled and the consumption of coconut oil was 

based on recall. Meanwhile, coconut oil seemed to have no 

effect on lipid-related cardiovascular risk (Lipoprotein A 

levels, non-esterified fatty acid levels, etc.) of coronary 

heart disease patients.
14

 Since majority of the saturated fatty 

acids present in coconut oil is of medium-chain type (which 

is believed to be metabolized easily), it is not primarily in-

volved in the synthesis and build-up of cholesterol levels in 

the blood serum.
1
 Meanwhile, a study on the plaque com-

position of 71 coronary artery bypass patients consuming 

coconut oil found that the amount of lauric acid (which is 

the most abundant fatty acid in coconut oil) in the athero-

matous plaque of the patients  is significantly lower com-

pared to the other fatty acids.
15

 This could indicate that se-

rum fatty acids derived from oil consumption is not the sole 

basis for concluding that a certain diet may induce plaque 

formation. 

 

Studies on the effect of consuming Virgin Coconut Oil 

(VCO) revealed an almost neutral effect on lipid profile of 

human subjects. For instance, Liau, et. al. indicated that 

there is a non-significant change in the total cholesterol and 

lipoprotein (both HDL and LDL) levels of all seven male 

subjects consuming 30mL/ day of VCO for four weeks.
16

 

Meanwhile, females (13) seem to be unaffected. However, 

this study only tested a small population size and retained 

an uncontrolled dietary regime which may have significant 

effect on the observed results. In another study, significant 

decrease on mean HDL, albeit minimal in amount, and no 

changes in total cholesterol, triglycerides and LDL were 

also observed for 30 Filipino subjects.
17

 The observations 

may indicate that VCO may have a positive effect on the 

lipid levels in the blood. However, the relationship of  

gender must still be clarified. Furthermore, these findings 

suggest that the different types of coconut oil can have va-

rying effects on the lipid profiles of the Asian consumers. 

This aspect can also be of potential research significance. 

 

Epidemiological data on the effects of coconut oil on 

the cardiac health of long-term consumers is available. 

Kumar and Sabitha, et. al. found that habitual or routine 

consumption of coconut oil (in moderate amounts), along 

with healthy diet, has no specific role in the risk and devel-

opment of coronary heart disease in Kerala population in 

India.
8,9

 This population is known to consume coconut oil 

as part of their normal diet. Similarly, a review on the Sri 

Lankan consumption of coconut oil indicated that the risk 

of developing coronary heart disease is significantly lower 

in the rural areas of Sri Lanka where high consumption of 

coconut oil is evident.
3
 Data from the Philippine National 

Nutrition Survey of 2003 revealed a low incidence of heart 

disease in Bicol Region where consumption of coconut oil 

is highest. This was indirectly corroborated by the low mor-

tality rate in Bicol Region in terms of heart ailments.
2,18

 

Based on this data, it appears that long term use of coconut 

oil may have a positive effect on cardiac health. 

 

Coconut Oil, Weight Management and Nutrition 

Coconut oil is primarily composed of saturated fat. 

Hence, it is widely believed to accumulate as body fat lead-

ing to obesity, and consequently, heart ailments. However, 

majority of the saturated fat component of coconut oil is in 

the form of MCFA which is believed to be easily metabo-

lized. MCFA can be directly absorbed from the intestinal 

tract and can be rapidly metabolized by the liver to provide 

usable energy.
1
 Among Asians, majority of the studies and 

reviews indicated good effects of coconut oil in controlling 

weight,
12,19

 visceral adiposity
10,16,20

 and even nutrient ab-

sorption.
3,21

 

 

A study found that transcutaneous feeding of coconut 

oil in 25 preterm newborns resulted in weight gain of the 

experimental group over a period of seven days.
19

 This sup-

ports the idea that MCFA from coconut oil can be an effi-

cient cellular food. However, the mechanism of this tran-

scutaneous feeding was not discussed in the paper. Mean-

while, Hedge indicated that coconut oil, being a low calorie 

fat, can also be used to control body weight. This is sup-

ported by several studies that measured the effect of coco-

nut oil consumption in the formation of visceral adiposity 

and fat deposition.
12

 Liau, et. al. found out that the male 

subjects in their study significantly reduced abdominal fat 

and waist circumference after consumption of VCO for four 

weeks.
16

 Similarly, Aoyama, et. al. found out that MCFA 

consumption (from coconut oil) helps suppress the accumu-
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lation of body fat and consequently reduce visceral adiposi-

ty, waist size and hip size in Japanese subjects with high 

Body Mass Index (BMI).
20

 Similar results were reported 

among healthy subjects after consumption of MCFA for 12 

weeks.
10,22

 However, some studies with contradictory re-

sults also exist. For example, Abella, et. al. found that VCO 

does not induce a statistically significant reduction in body 

fat and weight of obese and overweight Filipinos after 6 

weeks of oil consumption on a 45mL/ day basis.
23

 Howev-

er, only 12 patients were included in this study so the re-

sults may have been an underestimation of the actual effect. 

Several side effects were noted among study subjects as-

signed to high consumption of coconut oil including ga-

strointestinal irritation, diarrhea, flatulence and prostra-

tion.
17,23

 Based on current data, it appears that further study 

is needed to determine the effect and safety of consuming 

coconut oil as a weight control supplement.  

 

Amarasiri & Dissanayake indicated in their review 

that coconut oil may aid in absorption of minerals (Calcium 

and Magnesium) in the intestine.
3
 Furthermore, Aoyama, et. 

al. stated that diet rich in MCFA can be useful in the treat-

ment of disorders in lipid metabolism particularly for the 

population with relatively high BMI.
20

 Fortification of co-

conut oil with Vitamin A was also found out to help with 

the reduction of Vitamin A deficiency in Filipino children 

as compared to Vitamin A supplement alone.
21

 Meanwhile, 

coconut oil has a neutral effect on feeding intolerance and 

possibly in necrotizing enterocolitis in infants because of its 

minimal effect in the osmolality of breast milk.
24

 It may 

therefore be favorable to consume coconut oil, in modera-

tion, to help in the proper digestion and nutrient absorption 

of healthy adults but not among infants. 

 

Coconut Oil, Immune System and Cure for Diseases 

Many properties of coconut oil can be attributed to its 

high amount of MCFA. These MCFAs have positive effects 

on the overall well being of human and animal subjects 

particularly in enhancing the functions of immune system 

and fighting disease-causing agents. In some parts of Asia, 

coconut oil is used in conjunction with other herbal prod-

ucts as traditional cure for various ailments.  

 

Numerous studies and reviews assessed the bioactivity 

of coconut oil against common pathogens. Broad spectrum 

antibacterial, antifungal and antiparasitic activity were re-

ported in both animal and human subjects.
3,4,5,12,25,26

 In con-

trast, a study by Hlady, et. al. found that the risk of neonatal 

tetanus can be increased when coconut oil is applied in the 

vagina of pregnant women—a common practice in Pakis-

tan.
27

 However, this observation is not due to the inherent 

property of coconut oil but rather due to the possibility of 

contamination of coconut oil with bacterial pathogens.  

 

A particularly interesting property of coconut oil is its 

potent antiviral activity. Coconut oil can be very effective 

against enveloped viruses such as Influenza virus and Hepa-

titis C virus due to its inherent hydrophobicity and the pres-

ence of monolaurin.
1,12

 A pilot clinical trial by Dayrit sup-

ported antiviral activity of coconut oil with the observed 

reduction of viral load in 15 Filipino HIV patients.
28

 It is 

therefore necessary to conduct more clinical research to 

confirm (or refute) this interesting property.  

 

Various review studies provide evidence that coconut 

oil can enhance the immune function. In particular, increase 

in cytotoxic and helper T-cells were reported with the con-

sumption of VCO supplemented with Zinc.
1,26

 However, the 

mechanism of VCO inducing this effect was not discussed 

in these reviews. In another review, virgin coconut oil inhi-

bited the effects of chronic inflammation by reducing gra-

nuloma formation and alkaline phosphatase activity in the 

blood serum.
29

 Meanwhile, blood thrombogenicity was 

found to be promoted in subjects consuming coconut oil by 

lowering tissue plasminogen activator antigen concentra-

tion
26

 and increasing the platelet count.
17

 This finding indi-

cates faster healing and recovery after an injury. However, 

contradictory results were presented by Voon, et. al. stating 

that coconut oil diet does not alter the level of  thrombo-

gencity indices in the blood of Malaysian adults in a con-

trolled diet.
39

 This property needs to be clarified in future 

researches.  

 

Antioxidant activity of coconut oil was also evaluated 

in several studies. Promising results in increasing antioxi-

dant levels due to the presence of polyphenols, tocopherol, 

tocotrienol, phytosterol, phytostanol and flavonoids in co-

conut oil have been reported.
12,29,30

 Coconut oil, particularly 

VCO, is less affected by oxidation as evident by its low 

total oxidation (TOTOX) value after five days of use. It is 

therefore less prone to free radical formation (hence greater 

oxidative stability) even after re-use.
3,31

 This finding is sig-

nificant since oil re-use is an inevitable practice in several 

Asian countries. 

 

A review by Neema Johnson, et. al. revealed the po-

tential of coconut oil in treating Alzheimer’s disease.
32

 Ac-

cording to this review, the ketones and ketoacids produced 

by the metabolism of MCFA from coconut oil can serve as 

an alternative neuron fuel that prevents the degeneration of 

nerve cells. However, formal clinical studies are needed to 

prove this notion since the data provided by the review is 
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limited to case reports. Meanwhile, virgin coconut oil was 

found to increase the quality of life and recovery of Malay-

sian breast cancer patients by reducing the symptoms of 

fatigue, insomnia and loss of appetite, and increasing the 

energy and physical function of the patients consuming 

20mL of VCO daily for one week.
33

 This finding corrobo-

rate the previous statements regarding the coconut oil’s 

effect on the overall immune function and recovery. 

 

Coconut Oil and the Skin, Hair and Oral Health 

Coconut oil is traditionally used in some parts of Asia 

as an emollient and skin moisturizer. Various studies tried 

to compare the effects of using coconut oil versus mineral 

oils in improving skin quality and treating skin diseases. 

Results of these studies are promising. For instance, a study 

by Dikhil et al. found out that the use of coconut oil as back 

emollient for chronic bedridden patients in North India can 

significantly reduce the risk of developing pressure ulcer.
25

 

Meanwhile, Evangelista, et. al. found out that VCO can 

address the inflammation caused by Atopic Dermatitis and 

may also prevent bacterial infection of the skin in Filipino 

patients inflicted with Pediatric Atopic Dermatitis.
34

 This 

was also supported by several studies that showed that 

VCO has components naturally known to confer antiseptic 

properties to the skin while maintaining epidermal integri-

ty.
36,40

 They also found out that VCO lowers the risk of 

developing pruritus, erythema, dermatitis and neonatal 

bloodstream infections, and is well tolerated by the users. 

Hence, coconut oil remains to be a safe and effective alter-

native to mineral oils in terms of moisturizing the skin and 

preventing damages. 

 

Only few studies have evaluated the efficacy of coco-

nut oil for hair treatment. It is widely accepted that coconut 

oil can confer good physical characteristics to the hair in 

terms of smell, luster, and strength. In the study comparing 

different oils, Sesa oil was found out to be more effective as 

compared to VCO in terms of its outcomes in treating hair 

ailments. In fact, only about 17% of the subjects got ―good‖ 

or ―excellent‖ scores regarding the effect of VCO on their 

hair.
37

  

 

Swishing of coconut oil in the oral cavity (known as 

Kavala Graha or Gandoosha) is considered a part of tradi-

tion in India. In the study of Peedikayil, et. al., they found 

that coconut oil can help decrease the occurrence of plaque-

related gingivitis by up to 50%.
38

 Lauric acid, a constituent 

of coconut oil, can react with the alkaline components of 

the saliva to form soap-like compounds that aids in the 

cleansing of teeth and removal of plaques.  

 

CONCLUSION 

In summary, coconut oil appears to be beneficial in 

terms of nutrient absorption, treatment against common 

infections, immune function, skin health and oral health. 

Although majority of the studies point out the good effects 

of coconut oil in terms of cardiac health, weight manage-

ment, hair care and even in treatment of viral infection and 

degenerative diseases, controlled clinical studies are needed 

to confirm its efficacy. Clinicians and scientists, particular-

ly in Asia and Philippines, are encouraged to conduct clini-

cal studies using coconut oil in these areas of human health.  
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