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	 The	scientific	journal,	which	are	believed	
to	 be	 involved	 in	 the	 service	 business	 for	 the	
author, have to emphasize the author’s needs as a 
client. All authors expect an immediate response 
from	the	journal.	In	one	of	the	Medical	Journal	of	
Indonesia	(MJI)’s	workshop,	I	asked	the	question	
how	fast	that	the	author	wants	to	have	a	response	
from	 a	 peer	 review	 process,	 they	 are	willing	 to	
have	a	peer	review	response	as	soon	as	possible	
i.e.	 in	 two	 weeks	 which	 is	 impossible	 to	 be	
fulfilled.	However,	one	of	the	obstacles	in	running	
a	 scientific	 journal	 is	 a	 turnaround	 timescale	
including	the	responding	time	for	the	submitted	
article from the author.3	 Every	 scientific	 journal	
should	 organize	 the	 fast	 peer	 review	 process,	
without	reducing	the	quality	of	the	review	itself,	
for giving a fast-response to the author. This 
immediate	process	also	give	a	benefit	of	getting	a	
good	article	which	will	not	be	submitted	to	other	
journal.		The	scientific	editor	plays	a	central	role	
in	 this	 stewarding	 peer	 review	 process.4 There 
are	 two	 distinct	 categories	 of	 scientific	 editor	
which	are:

1. ‘academics-as-editors’:	 the	 editor	 are	
employed	 first	 and	 foremost	 as	 university	
academics,	then	this	editorial	work	is	an	‘add-
on’ to their main duty;

2. ‘professional’	editors:	the	editor	are	employed	
as a full timer and do not hold academic posts 
in universities or other institution.3

	 The	 number	 and	 variety	 of	 scientific	
editors	 depend	 on	 the	 size	 of	 the	 journal,	 the	
frequency	 of	 publication,	 and	 the	 number	 of	
article	 submission.	 A	 small	 journal	 published	
a	 few	 times	 a	 year	 can	 be	 organized	 by	 a	 some	
part-time	editors.	 In	contrast,	 large	 journals	can	

have many and highly differentiated full-time 
editors.5	For	example,	in	1994,	the	New	England	
Journal of Medicine (NEJM) has already employed 
7 full time editors.6 These full time editors can 
be	 increasing	 now	 because	 NEJM	 always	 offers	
a	 new	 full	 timer	 editors	 positions.	 During	 Eight	
International	 Congress	 on	 Peer	 Review	 and	
Scientific	Publication	in	2017,	I	got	an	experience	
to	have	a	discussion	with	one	of	full	time	editor	in	
chief	in	one	of	international	journal.	He	described	
the	 advantage	 and	 how	 the	 works	 of	 full	 time	
editor	in	chief	in	this	journal.

 There are many advantages of having full-
time	 scientific	 editors.	 First,	 they	will	 attend	 to	
manuscripts in a timely manner, not distracted 
by	other	duties.	They	have	more	focus	to	look	at	
the	peer	review	process.	Second,	full-time	editors	
will	have	the	better	experience	to	deal	with	many	
manuscripts	from	different	fields	and	know	how	
the	articles	were	evaluated	by	the	reviewers.	The	
experiences are in fact pooled, as all manuscripts 
are discussed among the editors. Furthermore, 
full-time editors usually have no or less potential 
conflict	 of	 interest	 in	 evaluating	 submitted	
manuscripts,	even	manuscripts	from	well-known	
scientists. It is due to the motivation of the full-
time	 editor	 is	 to	make	 the	 journal	 as	 successful	
as	 possible,	 which	 means	 the	 journal	 will	 get	
the excellent papers and a good reputation for 
reporting interesting and technically excellent 
science.7

	 In	last	25	year,	MJI	had	only	two	full	time	
of administration (editor) staffs to organize all 
articles. These editorial staffs only supervised 
the	moving	of	 an	 article	 in	peer	 review	process	
without	involved	in	the	selection	of	reviewer	and	
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the	scientific	issues.	After	MJI	included	in	SCOPUS	
indexing,	MJI	has	 received	 least	300	submission	
articles in the last 6 months. Even though MJI 
has already increased the selection criteria for 
submitted	 articles,	 there	 are	 still	 large	 number	
of	articles	should	be	organized	 into	peer	review	
process. MJI realized that these condition cannot 
be	done	by	these	staffs.	Furthermore	all	of	MJI’s	
scientific	 editors	 are	 part	 time	 editors	 which	
have another duty or position in their faculty or 
institution.  

 To anticipate this condition, starting 
last year, MJI has decided to contract a full time 
scientific	 editors	 as	 assistant	 editors	 to	manage	
the	peer	review	process.	These	assistant	editors	
do not only supervise the moving of the article 
in	 peer	 review	 process,	 but	 they	 also	 have	 an	
independency	to	select	the	reviewer	and	involve	
to	 evaluate	 the	 scientific	 issues	 in	 the	 article.	
According to International consensus (including 
World Association of Medical Editors (WAME) 
and	 Asia	 Pacific	 Association	 of	 Medical	 Journal	
Editors	 (APAME)),	 the	 scientific	 editor	 should	
have	one	of	core	competency	which	is	the	editor	
had	a	 	 knowledge	of	 the	 field(s)	 covered	by	 the	
journal.8 Thus the selection of these (young) 
assistant	 editors	 based	 on	 their	 education	
background	 which	 should	 be	 match	 to	 article	
category in MJI. For example, clinical research 
assistant	 editor	 should	be	a	medical	doctor	and	
basic	 research	editor	 should	have	a	background	
of	 basic	 science	 education.	 For	 early	 learning	
process,	these	assistant	editor	are	supervised	by	
seniors	(part	time)	editors	to	run	the	peer	review	
process.	These	assistant	editors	will	 learn	about	

our	process	 and	quality	of	peer	 review	process.	
Based on my personal experience, these full time 
scientific	editors	have	shortened	the	peer	review	
process time. It is hoped that this is a one of 
cornerstone	for	MJI	to	be	more	professional	and	
involved	in	scientific	business	with	the	main	goal	
is	 to	 get	 a	 good	 quality	 articles	 by	 giving	 a	 fast	
response	to	the	authors	submiting	the	article.	
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ABSTRACT

Background: The etiology of unexplained infertility has not been fully understood. This study aimed to determine the effect 
of antisperm antibody (ASA) from infertile women on viability, motility, plasma membrane integrity, and status of tyrosine 
phosphorylation in the human spermatozoa.

Methods: An experimental in vitro study was conducted at the Department of Biology, Faculty of Medicine, Universitas Indonesia 
from February to November 2014. Spermatozoa from normal fertile donors was incubated with serum containing ASA from 
infertile women at several dilutions (1/1000, 1/100, 1/10, and without dilution) for 1 and 2 hours. The plasma membrane 
integrity was assessed with hypoosmotic swelling (HOS) test, whereas the status of tyrosine phosphorylation was analyzed using 
Western immunoblotting and immunocytochemistry.

Results: After 1 hour incubation time, ASA caused a decrease in sperm viability, motility, plasma membrane integrity, and inhibit 
sperm tyrosine phosphorylation. ASA caused a decrease in viability, motility, sperm plasma membrane integrity, and tyrosine 
phosphorylation of sperm after 1 hour incubation time.

Conclusion: ASA from infertile women reduced the sperm viability, motility, plasma membrane integrity, and capacitation in 
dose and time dependent manner.
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 Spermatozoa are cells that possess little 
cytoplasm and organelles. To be able to fertilize 
oocytes, sperm should have normal shapes 
and move progressively. After being ejaculated, 
mammalian sperm do not have full capability 
to fertilize the oocyte. They need to undergo 
a series of physiological and biochemical 
changes that render capability to penetrate the 
oocyte. These changes are collectively called 
capacitation. Capacitation causes spermatozoa 
to get hyperactive motility, interact with zona 
pellucida (ZP), and undergo acrosome reaction 
to fuse with plasma membrane of the oocytes.1 
Antisperm antibodies (ASA) present in blood 
serum, seminal plasma, and female reproductive 
tract have long been suspected interfering 
sperm function.2 A recent proteomic analysis 
showed that certain sperm proteins are capable 
of inducing antisperm antibodies3 that interfere 
sperm function including inhibition of motility, 
viability,4 and acrosome reaction,2,5 block the 
interaction of sperm with oocytes (fertilization) 
at a specific stage,6 and cause low sperm binding 
to the oocyte.7

 The mechanism of ASA inhibition on sperm 
capacitation process has not been elucidated at 
the molecular level. Previous studies have shown 
that during capacitation there is an increase 
in tyrosine phosphorylation.8 Phosphorylation 
of proteins on tyrosine residues is the main 
indicator of ongoing process of capacitation, and 
the process requires signal transduction through 
high integrity of sperm plasma membrane.9 The 
effect of ASA on sperm tyrosine phosphorylation 
and plasma membrane integrity associated with 
sperm capacitation is largely unknown. Whether 
the presence of ASA inhibits capacitation which 
ultimately blocks or prevents the fertilization 
process remains to be elucidated for better 
diagnosis and therapy of male infertility. This 
study aimed to analize the effect of antisperm 
antibodies from infertile patients towards 
sperm motility, viability, membrane integrity, 
and status of the tyrosine phosphorylation. 

METHODS

Sperm samples and antisperm antibodies
 Serum containing antisperm antibodies 
used in this study were obtained from Sam Marie 
Wijaya Fertility Hospital, Sayidah Mother and 

Child Hospital, and Andrology Laboratory at 
the Department of Biology, Faculty of Medicine, 
Universitas Indonesia. Serums were collected 
from women with unexplained infertility. There 
were 22 serums from infertile women. All serums 
had been tested positive for ASA by mixed 
agglutination reaction (MAR) test. Six serums with 
high titer (based on MAR test) were subsequently 
used to incubate sperm cells throughout this 
study. Serum and human sperm from volunteer 
were obtained with informed consent. Donor 
sperm were in normal range after being examined 
by standard sperm analysis according to the 
World Health Organization (WHO). All the sample 
collecting methods have been approved by Ethic 
Committee of the Faculty of Medicine, Universitas 
Indonesia No 78/112.F1/ETIK/2013.       

Preparation of spermatozoa 
 Sperm were obtained from fertile donors 
by means of masturbation after abstinence 
for at least 2 days. Sperm were collected in 
the sterile containers made of glass and left at 
room temperature for 20 minutes to liquefy. The 
examinations were performed to confirm normal 
parameters such as ejaculation volume, pH and 
color of semen, concentration, viability, motility, 
plasma membrane integrity, and agglutination. 
Sperm were washed by centrifugation at 2,000 
rpm for 15 minutes in 50% Percol to separate 
sperm cells from seminal plasma. Supernatant 
was removed, and the pellet containing cells 
was washed with 3 mL of biggers whitten 
whittingham (BWW) medium. Sperm were 
collected with another centrifugation at 
2,000 rpm for 10 minutes. Pellet from the 
second centrifugation which contained pure 
spermatozoa was then resuspended in 1 ml of 
BWW, and the concentration was determined 
using a Neubauer counting chamber. For further 
experiments, spermatozoa were diluted at final 
concentration of 10×106 spermatozoa/mL in 
BWW medium.

Sperm incubation with ASA
 After being washed, sperm samples 
were divided into 4 groups according to the 
concentration or dilution of the serum. Sperm 
were incubated in 500 µl BWW medium in 
the presence of serum containing antisperm 
antibodies at zero dilution (as a control), 1/1000, 
1/100 and 1/10 dilution ratios. Incubation was 
performed in 1.5 mL microcentrifuge tube and 
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put in an incubator at 37°C for 1 hour and 2 
hours. After incubation, sperm cells were divided 
for analyses on viability, motility, hypo-osmotic 
swelling (HOS) test, Western immunoblotting, 
and immunocytochemistry. 

Examination of spermatozoa viability 
 Ten microliters of semen were mixed 
with 10 µL of eosin-Y solution and was put onto 
the microscope slide. Then it was covered with 
a deckglass. Counting of life and death cells was 
performed under magnification of 400 times. The 
percentage of life sperm was determined from a 
total of 100 sperm cells. The life sperm was white 
because the plasma membrane was still intact, 
while the dead sperm was red because the plasma 
membrane was no longer able to withstand the 
eosin solution. 

Examination of sperm motility 
 Ten microliters of the samples were 
applied on microslides of Neubauer counting 
chamber and were observed under a light 
microscope with a magnification of 400 times. 
The percentage of motile sperm was calculated 
from a total of 100 cells. 

Sperm membrane integrity assay
 After incubation, sperm plasma 
membrane integrity was assessed using HOS test 
method. HOS test was performed by mixing 0.1 
ml of sperm sample with 1.0 ml of 150 mmol/
kg of hypo-osmotic solution, which was made 
by mixing 7.35 g of sodium citrate and 13.5 g 
of fructose in 1000 ml of distilled water. The 
mixture was incubated for 60 minutes at 37°C 
in a waterbath. Then 0.2 ml of the mixture was 
placed on a slide and mounted with a coverslip 
and observed immediately at 400x magnification 
using a light microscope. The percentage of 
sperm plasma membrane integrity was measured 
by counting spermatozoa with intact plasma 
membrane (indicated by curly or bent sperm tail) 
and disrupted plasma membrane (indicated by 
straight tail) divided by total number of sperm 
counted. 

Examination of sperm tyrosine 
phosphorylation
 Western blot analysis was performed 
to examine the effect of ASA on sperm tyrosine 
phosphorylation which indicated the status 
of sperm capacitation. After incubation with 

ASA, sperm proteins were extracted using SDS 
extraction buffer (2% SDS, 10% sucrose, 0.1875 
M Tris pH 6.8). Samples were centrifuged at 
13,000 rpm for 5 minutes. Supernatant was 
removed, while the pellet was solubilized in 
35 µl SDS extraction buffer. Samples were 
then boiled for 5 minutes and centrifuged at 
13,000 rpm for 10 minutes. The supernatant 
containing sperm proteins was transferred to 
a new tube. Ten micrograms of sperm proteins 
were separated by 10% SDS PAGE at a voltage of 
100 volts for 1.5 hours, followed by a transfer to 
polyvinylidene difluoride (PVDF) membranes 
(GE Healthcare, UK) at a voltage of 100 volts 
for 1.5 hours. The membrane was then blocked 
with 3% bovine serum albumin (BSA) for one 
hour at room temperature. Membrane was 
incubated in 1% BSA containing Monoclonal 
Anti-Phosphotyrosine antibody (Sigma, St. 
Louis, USA) with a concentration of 1:2,000 
overnight at 4°C. The next day, the membrane 
was washed with 1x tris-buffered saline-tween 
20 (TBST) for 3x5 min and then incubated with 
goat antimouse IgG-HRP conjugated (Santa 
Cruz, USA) at a concentration of 1:5,000 for two 
hours at a room temperature. The membrane 
was then washed again with 1xTBST then 
visualized with ECL Plus Western blot detection 
system (GE Healthcare, UK). 

Localization of sperm tyrosine 
phosphorylation 
 Examination of tyrosine phosphorylation 
on sperm cell was carried out using 
immunocytochemistry. After incubation, 
samples were put into fixative solution (2% 
paraformaldehyde (PFA)) for 30 minutes, 
washed with phosphate-buffered saline (PBS) 
and stored at 4°C for one night. The next day, 
the suspension of spermatozoa was air-dried 
on polylysine-coated slides by pipetting 50 µl 
suspension of each sample on the slide and 
incubated in a moist chamber for 2 hours. 
Spermatozoa that attached to the slide were then 
incubated for 10 minutes in 0.1 Triton X-100 for 
cell solubilization. The slides were blocked for 
30 minutes using a solution of 3% bovine serum 
albumin (BSA). The slides were then incubated 
with Monoclonal Anti-Phosphotyrosine which 
recognized phosphorylated tyrosine residues for 
overnight at 4°C. The slides were then washed 3 
times with TBST and followed by incubation in 
secondary antibody which was Goat Anti-Mouse 
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Immunoglobulin Goat Anti-Mouse G-Fluorescein 
isothiocyanate (IgG-FITC) conjugated (Santa 
Cruz, USA). After 3 times of washing with 
TBST, the cells were mounted with mowiol and 
covered with a cover glass and observed under a 
fluorescent microscope. 

Statistical analysis
 Statistical package for the social sciences 
(SPSS) 20.0 was used for statistical analysis. 
Parametric test of one-way analysis of varian 
(ANOVA) was used for the measurement of 
viability, motility, plasma membrane integrity 
of spermatozoa, and tyrosine phosphorylation. 
P≤0.05 was considered statistically significant 
difference. 

RESULTS

Examination of donor semen samples 
 The analysis of donor’s semen comprising 
volume, pH, color, concentration, viability, motility, 
and membrane integrity is presented in Table 1. 
These results show the normal characteristics 
according to the World Health Organization 
(WHO) standard of semen analysis. 

ASA decreased sperm viability and motility 
 Sperm viability after incubation with ASA 
was examined by using Eosin-Y staining method. 
The result was observed using a light microscope. 
The image of live spermatozoa is white because 
the plasma membrane is still intact, while the 
dead spermatozoa are red because the plasma 
membrane was disrupted so that it could not 
prevent eosin solution from entering the  cell as 
shown in Figure 1.

Description Results
Volume (ml) 3.5 (2.5–4.5)
pH 7.4 (7.3–7.5)
Colour White grey
Consentration (million/ml) 84 (39–198)
Viability (%) 72 (55–95)
Motility (%) 67 (50–83)
Membrane integrity (%) 75 (70–83)
Agglutination (%) 4 (0–7)

Table 1. Average parameters of donor semen used in the 
study (Numbers in parenthesis indicate range of normal 
values)

 The percentage of sperm viability 
was obtained by counting the number of live 
sperm (white) from a total of 100 cells that 
were counted (Figure 2A). The result showed 
that sperm viability decreased after 1 hour 
incubation with ASA at 1:10 dilution. To verify 
whether there were significant differences in 
sperm viability in each treatment group, we 
performed a statistical analysis. The results of 
one way ANOVA showed the value of p=0.690 
(p>0.05) indicating there was no statistically 
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Figure 1. A) Image of viability assay showing of live sperm 
(A.1) and the dead sperm (A.2) after incubation with ASA. 
Sperm were stained with Eosin-Y; B) Sperm plasma mem-
brane integrity in hypo-osmotic swelling test. Sperm with 
leaked plasma membrane were observed with straight tail 
(B.1), whereas sperm with intact plasma membrane show 
curly tail (B.2). Sperm cells were observed under a light mi-
croscope at 400x magnification
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significant difference in the sperm viability in 
each treatment group.

 In contrast to sperm viability, sperm 
motility decreased after 1 hour incubation with 
ASA at dilution of 1/10. Incubation for 2 hours 
decreased sperm motility, but statistically it was 
not significant (p=0.759) as seen in Figure 2B. 
                    
ASA decreased sperm membrane integrity
 Assessment of sperm plasma membrane 
integrity after being incubated with ASA was 
performed using hypoosmotic swelling (HOS) 
test. Sperm with intact membrane were indicated 
by curly tail, whereas leaked or disrupted sperm 
membrane was indicated by stright tail (Figure 
1B). The result showed that plasma membrane 
integrity of spermatozoa diminished along 
with the increased serum concentration in the 
incubation for 1 hour (Figure 2C).  

ASA inhibited sperm tyrosine phosphorylation 
 To investigate the effect of ASA on 
human sperm capacitation, total sperm protein  
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Figure 2. Percentage of sperm viability (A), motility (B), membrane integrity (C) and sperm labeled by anti phophotyrosine anti-
body (D) in the control group (0 = without treatment) and after treatment with serum containing antisperm antibody at 1/1000, 
1/100 and 1/10 dilutions for 1 hour (black bars) and 2 hours (white bars) incubation at 37°C. Error bars represent scanning 
electron microscopy (SEM) (n=6).

was extracted from sperm cells, separated into 
polyacrylamide gel, transferred onto a PVDF 
membrane, and detected with an antibody 
recognizing total tyrosine phosphorylation. 
The result showed that ASA, at dilution of 1/10, 
inhibited tyrosine phosphorylation at 1 hour-
incubation (Figure 3A). The effect was even 
more obvious after 2 hours incubation, in which 
tyrosine phosphorylation was reduced even at 
dilution of 1/1000 (Figure 3B). 

 To subsequently assess the distribution of 
tyrosine phosphorylation directly on sperm cells, 
immunocytochemistry was performed on sperm 
after being incubated with several dilutions of ASA. 
The result showed that tyrosine phosphorylation 
was detected in the mid-piece and principal piece 
of spermatozoa. Illustration of sperm was obtained 
from observations using a fluorescent microscope 
at 400x magnification (Figure 4). 

 The percentage of sperm cells labelled with 
tyrosine phosphorylation was counted to examine 
whether ASA would affect number of cell undergoing 
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Figure 3. Western immunoblot analysis of tyrosine phosphorylation. Sperm were incubated without ASA as a control (1); and 
with ASA at 1/1000 (2), 1/100 (3) and 1/10 (4) dilution for 1 h (A) and 2 hours (B). Cells were then solubilised in SDS extrac-
tion buffer, separated by 10% SDS-PAGE and transferred onto PVDF membrane. Proteins on membrane were then detected using 
phosphodetect antibody recognizing total tyrosine phosphorylation

 

 

A B 

Figure 4. Immunocytochemistry analyses of sperm tyrosine phosphorylation in the control group (without ASA, panel A) and 
after incubation with ASA at dilution of 1/1000 (panel B). Tyrosine phosphorylation was observed mainly at the sperm tail and 
the number of sperm labelled was clearly reduced after incubation with ASA. (Tyrosine phosphorylation was observed using a 
fluoresent microscope at 1000x magnification)

capacitation. The result showed that ASA, at all 
dilutions and time used, reduced the number of cell 
labelled with tyrosine phosphorylation as presented 
in Figure 2D, confirming inhibition of ASA towards 
sperm capacitation.

DISCUSSION

 This study aimed to understand the 
mechanism of how antisperm antibodies disrupt 
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sperm function especially on capacitation 
as indicated by tyrosine phosphorylation. 
Capacitation is an orchestrated process involving 
transduction of signal from extracellular 
environment into intracellular in which cell 
membrane integrity is an important requirement. 
This study was conducted by incubating normal 
sperm from donor with serum containing 
antisperm antibodies from infertile women.

 This study showed that viability of 
spermatozoa slightly decreased along with 
increased concentration of ASA in 1-hour 
incubation. This phenomena was not observed 
in the 2-hour group. This indicates that the 
ASA could interrupt the sperm viability as 
reported by Bozhedomov and Veron.2,10 The 
decline of sperm viability in group with higher 
ASA concentrations was thought to be related 
to the disruption of the integrity of the plasma 
membrane. Rossato et al11 reported that the 
HOS test scores in ASA-positive sperm was 
lower than in the negative group and positively 
correlated with the percentage of motility, 
viability, and morphology of spermatozoa. This 
is possible because the ASA bond to the sperm 
surface may interfere sperm membrane fluidity 
that leads to disruption of sperm capacitation.7 
Another possibility is the interactions between 
sperm antigens and ASA that causes a variety 
of effects, among others are precipitation, 
agglutination, and inducing cell damage 
by stimulating immune responses such as 
activation of the classical complement pathway, 
especially the classical pathway which led to 
cell lysis.12 

 Sperm cells have a progressive and 
hyperactive motility. Sperm progressive motility 
is obtained during the process of maturation 
in the epididymis, characterized by a strong 
flagellar movement and relatively symmetrical 
producing rapid forward movement. Hyperactive 
motility was obtained in the female reproductive 
tract following the process of capacitation. Key 
factors involved in the initiation of progressive 
and hyperactive motility are already known, 
such as calcium ions, bicarbonate ions, and 
cyclic adenosine monophosphate (cAMP).13 

Several studies reported the relationship 
between ASA with the motility of spermotozoa. 
Nakagawa et al14 reported that sperm 
immobilizing antibodies reduced sperm motility 

by suppressing internalization of alkyl ester 
lysophospholipid that led to disruption of 
sperm membrane fluidity, thus it also blocked 
capacitation. On the other hand, Rossato et al11 
hypothesized that ASA binding to spermatozoa 
blocked water channel and modified the plasma 
membrane leading to disruption of the calcium 
influx necessary for sperm hyperactivation. This 
indicates that the ASA could interrupt sperm 
motility by compromising plasma membrane 
integrity. The integrity and fluidity of plasma 
membrane are essential in controlling the level 
of intracellular Ca involved in the initiation of 
sperm motility. This is supported by Lodi et 
al15 where they reported a positive correlation 
between HOS test score and sperm motility.

 The incubation of spermatozoa with 
positive ASA serum showed a decline on plasma 
membrane integrity along with increased 
concentration of ASA for 1 hour incubation. 
Previous studies have shown that plasma 
membrane integrity correlated positively with 
viability and motility of spermatozoa.11,15 In 
this study, ASA binding may block channel of 
certain molecules causing plasma membrane 
modification. This modification altered plasma 
membrane permeability. Current data clearly 
shows a significant difference in plasma 
membrane integrity between the control and the 
treatment group with one hour incubation, but 
not in the two-hour incubation time. Thus, we 
hypothesize that antisperm antibodies disrupt 
sperm plasma membrane integrity in dose and 
time dependent manner.

 This study also showed a decrease in the 
intensity of tyrosine phosphorylation as ASA 
concentration increased in both 1-hour and 
2-hour incubation. Phosphorylation of proteins 
is initiated by changes in membrane fluidity 
due to the efflux of cholesterol from the plasma 
membrane.16 Benhoff et al17 reported that the 
cholesterol content in the control group was 
lower than the group exposed to ASA. This 
indicates that ASA affects membrane cholesterol 
subsequently prevents changes in membrane 
fluidity. This is also supported by study in the 
bovine sperm in which ASA inhibits changes in 
the plasma membrane fluidity associated with 
capacitation and binding of spermatozoa to 
the zona pellucida.7 In this study, the decrease 
in sperm tyrosine phosphorylation which is an 
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indicator of capacitation, demonstrates that ASA 
disturbs the capacitation process by disrupting 
membrane integrity.

 In the current study, phosphorylated 
proteins have molecular weight between 60 
kDa–140 kDa. The major bands are the ones 
with molecules weight of 110 kDa and 93 kDa, 
which are a-kinase anchoring protein 3 (AKAP3) 
and a-kinase anchoring protein 4 (AKAP4) 
proteins. These proteins are components of 
sperm fibrous sheath surrounding outer dense 
fiber that form axoneme.18 AKAP3 and AKAP4 
are phosphorylated during capacitation, and it 
is important in regulating sperm motility. The 
presence of antisperm antibodies may inhibit 
activation of AKAP3 and AKAP4 as indicated 
by reduced band intensity in the western 
blot and also in the immunocytochemistry 
analyses (Figure 3–4). Both methods used 
antibody recognizing phosphorylated proteins 
at tyrosine residue. Our data is in accordance 
with study by Ferrer et al7 in which sperm-
bound immunoglobulin A (IgA) inhibits sperm 
membrane potential change that occurs during 
capacitation in the bovine sperm detected by 
merocyanine 540 staining. This also occurs 
in human where ASA levels are proportionate 
to the sperm hyperactivation event causing 
capacitation disorder.2   

 The limitation of this study is that no 
specific class of antisperm antibodies is known. 
Determination of immunoglobulin class in 
the antisperm antibodies would give a better 
knowledge on inhibition mechanism. It is also 
interesting to observe phosphorylated proteins in 
the 2-D gel electrophoresis, since in this study we 
could not identify proteins that have very close 
molecular weight. 

 As a conclusion, this study is the first to 
show that serum containing ASA from infertile 
women disrupts sperm viability, motility, and 
plasma membrane integrity as well as inhibits 
sperm capacitation indicated by reduction of 
tyrosine phosphorylation. Further studies are 
needed to confirm which antibody subclass is the 
most harmful towards spermatozoa. 
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ABSTRACT

Background: Hepatitis C virus (HCV) is a leading cause of chronic liver diseases. Drug resistance to the regimen is also increasing. 
Hence, there is a need for new anti-HCV agents that are less toxic and more efficacious. The aim of this study is to evaluate the  
possibility of A. pauciflorum extracts can be a antiviral drug.

Methods: Huh-7it cells were infected with the HCV genotype 2a strain JFH-I in the presence of methanol extracts of Archidenron 
pauciflorum. The methanol extract further partition used n-hexane, ethyl acetate, n-butanol, and water showed in which butanol 
extracts exerted the strongest IC50 (6.3 g/ml). Further, the butanol fraction was fractionated and yielded into 13 fractions.

Results: The methanol extract of the leaves of A. pauciflorum exhibited concentration dependent inhibition against the JFH1 
strain of HCV genotype 2a with an IC50 is 72.5 μg/ml. The butanol fraction exhibited the highest anti-HCV activity with an IC50 is 
6.3 μg/ml. The butanol fraction was fractionated which yielded 13 fractions. Fractions 5 and 13 exhibited high anti-HCV activities 
with IC50 is 5.0 μg/ml and 8.5 μg/ml and a time-of-addition study demonstrated that fraction 5 inhibited viral infection at the 
post-entry step, whereas fraction 13 primarily inhibited the viral entry step.

Conclusion: The extract A. pauciflorum can be used as a herbal-based antiviral drug.
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 Hepatitis C infection  disease caused by 
the hepatitis C virus (HCV) primarily affects the 
function of  liver. HCV is a major cause of chronic 
liver diseases and linked to the development 
of cirrhosis and hepatocellular carcinoma. 
Approximately 130–200 million people worldwide 
are infected with HCV,1 which is spread primarily 
by blood-to-blood contact which associated with 
intravenous drug use, contaminated medical 
equipment, transfusion, and organ transplants. 
Boceprevir or telaprevir plus pegylated 
interferon alpha (IFN-α) and ribavirin are the 
standard therapies for patients with chronic 
HCV infections. This triple combination therapy 
increases the sustained viral, with the response 
rates up to 75% in patients with HCV genotype 1 
infections, which respond relatively poor to IFN-α 
therapy.2 However, it is still important to search 
for new and effective anti-HCV drugs to increase 
sustained viral responses as well as reduce the 
treatment side effects and costs. 

 Medicinal plants are attractive and 
important resources of bioactive compounds.3 
Natural molecules derived from medicinal plants 
and natural products have been identified as 
anti-HCV agents in recent years.4–12 Among them, 
silymarin, ladanein, and (-)-epigallocatechin have 
been shown to be bioactive via oral administration 
in mice, healthy individuals, or HCV-infected 
patients,13–15 representing potential therapeutic 
use in clinical trials.

 Djengkol is the common name of 
Archidendron pauciflorum. It is also called 
Abrema jiringa Kosterm, Albizia jiringa (Jack) 
Kurz, Albizia lucida sensu auct. Archidendron 
puuciflorum (Benth.) I. C. Nielsen, Feuileea jiringa 
Kuntz, Pithecellobium jiringa (Jack) Parin etc.16 A. 
jiringa is a leguminous tree plant belonging to the 
family of Fabaceae. This plant has been used as a 
traditional medicine for a range of ailments and 
consumed as a raw vegetable in Malaysia.17  Some 
chemical constituents is djenkolic acid (sulfur-
containing amino acid), from leaves, have been 
reported containing five flavan-3-ol derivatives 
and new flavan-3-ol galates, gallocatechin-3’ 
and 4’-O-gallates, gallocatechin7,3’ and 
7,4’di-O-gallates. Procyanidinds-B3 and B-4, 
prodelphinidine  B-1. Methanol extract leaves 
of A. jiringa active as antibacterial were mostly 
active for Staphylococcus aureus, S. epidermidis, 
and Microsporum gypsum.18 The shoot of A. 

jiringa has been found to have high polyphenolic 
contents (>150 g gallic acid equivalents/mg 
dried plant) and antioxidant activities measured 
using ferric reducing antioxidant power (FRAP) 
method, also have high potent to 2,2-diphenyl-
1-picrylhydrazyl(DPPH) scavenging activity.19,20 
The beans of this plant are used as food sources in 
Indonesia and contain djenkolic acid and sulfur. 
Those elements can inhibit the pests as well as 
vitamin C and poly phenolic compounds, which 
have potential anti-oxidant activities.21 Plants 
of the Fabaceae family have been reported to 
exhibit various anti-viral activities. For example, 
glycyrrhizic acid from Glycyrrhiza uralensis Fisch 
was reported to exert anti-viral activities against 
coxsackievirus  A16 and enterovirus 71, which are 
the most common causative agents of hand, foot, 
and mouth disease.20 Extracts from Acacia confusa, 
were shown to exhibit anti-HCV activities.21–24 A 
sulfate prepared from galactomannan derived 
from Mimosa scabrella was reported to exert in 
vitro anti-herpetic and anti-rotaviral activities.25 
However, the possible anti-viral activities of A. 
pauciflorum extracts have not yet been reported.

 In the course of our screening program of 
the anti-HCV activities of Indonesian medicinal 
plants, we observed the potential of the methanol 
crude extract and butanol fraction from the 
leaves of A. pauciflorum as anti-viral activities 
against HCV. Bioactivity-guided fractionation 
was performed and the mode of action of these 
fractions with anti-HCV activities was analyzed.

METHODS

Study Design
 This was an in vitro study in human 
hepatocyte culture, Huh-7it cells using hepatitis C 
virus genotype-2a JFH-1 strain. Huh-7it cells were 
used to propagate HCV. All of the experiments 
were conducted in triplicate. 

Collection of A. pauciflorum, extraction of 
crude extracts, and preparation of fractions 
 A. pauciflorum leaves used in this study 
were obtained from the Research Center for 
Chemistry, Indonesian Institute of Sciences 
(LIPI), Kawasan Puspiptek Serpong, Indonesia. 
The leaves samples were verified by botanical 
researchers at Herbarium, Research Center for 
Biology, LIPI, Cibinong, Indonesia. A herbarium 
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specimen was deposited in the Research Center 
for Chemistry-LIPI. A. pauciflorum leaves were 
dried, pulverized, and subsequently macerated in 
100% methanol for 24 h. The extracts were filtered 
and the residue was resuspended in fresh 100% 
methanol. This maceration process was repeated 
over three days. The combined filtrates were 
evaporated at room temperature, not exceeding 
40°C. The extract (80 g) was initially partitioned 
with n-hexane, ethyl acetate, n-butanol, and 
water to obtain a hexane fraction (18.2 g), ethyl 
acetate fraction (3.0 g), butanol fraction (30.0 g), 
and water fraction (25.3 g). Based on bioactivity 
results, the butanol fraction (2.5 g) was subjected 
to silica gel 60 column chromatography (0.063–
0.200 mm; Merck, Darmstadt, Germany) with 
n-hexane: ethyl acetate and ethyl acetate: 
methanol by gradient elution, which yielded 13 
subfractions (fraction number 1–13).

Sample preparation
 The methanol crude extracts and 
subfractions were dissolved in DMSO to obtain 
stock solutions at concentrations of 100 and 50 
mg/ml, respectively. The stock solutions were 
stored at −30°C until used.

Cell culture and virus preparation
 Huh7it-1 is a well differentiated 
hepatocyte derived from cellular carcinoma cell 
line that was originally taken from a liver tumor 
in a 57 year-old Japanese male in 1982. The cell 
line was established by Nakabayashi and Sato J.25

 The human adapted variants of the 
HCV strain JFH-1 (JFH1a)26 were inoculated 
into the Huh7it-1 cells. Culture supernatants 
were collected at 3–5 days post infection (p.i.), 
concentrated using Amicon 100K centrifugal 
filters, and stored at −80°C. Huh7it-1 cells were 
cultured in Dulbecco’s modified Eagle’s medium 
(DMEM, Invitrogen, Carlsbad, CA) supplemented 
with 10% fetal bovine serum (Biowest, Nuaille, 
France), 100 µg/ml kanamycin (Sigma-Aldrich, 
St. Louis, MO, USA), and non-essential amino 
acids (Invitrogen). Cells were grown at 37°C in an 
atmosphere of 5% CO2.

Virus titration
 Cells (2.4×104 cells/well) were placed in 
a 96-well plate 1 day before the virus infection. 
Culture supernatants were serially diluted 10-fold 
with medium in a 96-well plate, and 50 μL of viruses 

were adsorbed to the cells for 4 h at 37°C. Then,  the 
cells were  incubated with a medium containing 
0.4% methylcellulose (Sigma-Aldrich) for 40 h. 
HCV titers were determined using a focus-forming 
assay as previously described.27,28 Antigen-positive 
cells were stained with anti-HCV anti-serum and 
horseradish peroxidase-conjugated goat anti-
human IgG (MBL, Tokyo, Japan). Infectious foci were 
visualized using the Metal Enhanced DAB Substrate 
Kit (Pierce-Thermo Scientific). Foci in each well 
were counted and normalized to untreated controls 
to calculate the titre of virus.

Evaluation of anti-viral activities
 Huh7it-1 cells (5.0×104 cells/well) which 
cultured into a 48-well plate were infected with 
HCV at a multiplicity of infection of 0.1 in the 
presence of A. pauciflorum extracts or fractions 
(100, 50, 20, 10, 5, and 1 μg/ml) for 2 h at 37°C. 
After removing the residual viruses by rinsing 
the wells twice with serum-free medium, 
the cells were incubated for 46 h at the same 
sample concentrations. At 48 h p.i., the culture 
supernatants were collected and used for viral 
titration. In some experiments, the percent 
infectivity of the fractions at a concentration of 20 
µg/ml was determined. Cells were treated with 
fractions 5 or 13 only during or only after viral 
inoculation for the remaining culture period until 
viral harvest to assess the mode of action of the 
plant extracts.26

Cytotoxicity assay
 Cytotoxicities of the crude extracts and the 
fractions against Huh7it-1 cells were evaluated 
using the MTT [3-(4,5-dimethylthiazol-
2-yl)-5(3-carboxymethonyphenol)-2-(4-
sulfophenyl)-2H-tetrazolium] assay (Sigma-
Aldrich) following the manufacturer’s 
instructions. Cells (2×104 cells/well) were 
placed in a 96-well plate and treated with a 
medium containing serial dilutions of the plant 
extracts or fractions (1 to 300 μg/ml) for 48 
h. Cyclosporine A were used as a comparator. 
The medium was replaced with 100 μl of MTT 
solution and incubated at 37°C for an additional 
4 h. The medium was removed and 100 μl of 
dimethyl sulfoxide (DMSO, Sigma-Aldrich) was 
added to dissolve the generated precipitate. 
Absorbance at 550 nm was measured using a 
GloMax-Multi Microplate Multimode Reader 
(Promega). The percentage of viable cells 
versus the concentration of the test compound 
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was plotted. The concentration by which to 
mediate 50% inhibition (CC50) was determined 
by non-linear regression analysis.
 
Data analysis
 The data were presented in mean standard 
deviation. The data were analyzed using non-
linear regression analysis. IC50 were calculated 
from the formula of non-linear regression.

RESULTS

Anti-HCV activities of extracts from A. 
pauciflorum
 We examined crude extracts of 250 
medicinal plants for anti-HCV effects using a 
cell-culture HCV system to investigate activities 
against HCV.24 Huh7it-1 cells, which are highly 
permissive and obtained by curing replicon 
cells with IFN-α, were challenged with the HCV 
genotype 2a strain JFH1 in the presence of 
extracts. Virus titer in the culture supernatants 
at 48 h p.i. was determined using a focus-forming 
assay. Screening results revealed that a crude 
extract from A. pauciflorum dose-dependently 
suppressed production of infectious virus particles 
[50% inhibitory concentration (IC50): 72.5 μg/ml] 
without cytotoxicity at the concentrations tested. 
Cytotoxicity of a crude extract to non-infected 
cells was determined using the MTT assay, which 
showed a CC50 of 190 μg/ml and a selectively index 
(SI, CC50/IC50) of 2.6 (Table 1).

 The crude extract was partitioned into 
n-hexane, ethyl acetate, butanol, and water 
fractions and subsequently investigated for 
anti-HCV activities. The butanol fraction had the 
highest anti-HCV activity with an IC50 value of 

Samples IC50 (μg/ml) CC50 (μg/ml) SI
Crude extract 72.5 190 2.6
Hexane fraction >60 415.2 >6.9
Ethyl acetate fraction 18.6 361.2 16.7
Butanol fraction 6.3 167.2 26.5
Water fraction 45.3 >600 >13.2

Table 1. The effects of methanol crude extract from A. pauci-
florum and its fractions on anti-HCV activities (IC50) and cell 
viabilities (CC50)

SI: Selectively index, CC50 value was divided by the IC50 value

Samples Inhibition
(%)

Cell viability 

(%)
IC50 

(μg/ml)
CC50 

(μg/ml)

Fraction 1 -37±5.5 102±2.0 NT NT
Fraction 2 -26±6.7 99±0.7 NT NT
Fraction 3 7±3.1 97±0.1 NT NT
Fraction 4 26±6.1 101±1.2 NT NT
Fraction 5 100 108±0.2 5.0 33.2
Fraction 6 11±5.5 108±1.0 NT NT
Fraction 7 59±5.5 84±4.9 NT NT
Fraction 8 24±1.7 104±1.3 NT NT
Fraction 9 28±2.5 112±3.2 NT NT
Fraction 10 36±4.9 113±1.5 NT NT
Fraction 11 44±6.1 114±0.4 NT NT
Fraction 12 47±4.3 112±0.4 NT NT
Fraction 13 91±0.6 92±1.4 8.5 62
Cyclosporin A 88±2.0 102±2.1 NT NT

Table 2. Effects of the butanol fractions from A. Pauciflorum 
on HCV JFH1 and cell viabilities

Inhibition and cell viability at the concentration of 20 ug/ml 
were shown except for the concentration of cyclosporin A as 
an inhibitor control, which is 1 ug/ml. Values were shown 
as mean ±SD values of two independent experiments; NT= 
not tested

6.3 μg/ml (Table 1). The ethyl acetate fraction 
exhibited moderate anti-HCV activity (IC50, 18.6 
μg/ml), whereas the hexane and water fractions 
exhibited weak or no anti-HCV activities. 
Cytotoxicities of these fractions to non-infected 
cells were determined and a CC50 value of the 
butanol fraction was 167.2 μg/ml, whereas those 
of other fractions were >300 µg/ml. We selected 
the butanol fraction for further fractionation due 
to the high SI value (26.5).

Anti-HCV activities of the isolated fractions
 Furthermore, the butanol fraction was 
separated using silica-based open column 
chromatograph which yielded 13 fractions as 
described in figure 2. Cells were infected with 
HCV in the presence of each fraction (20 μg/ml) 
and the effects of each fraction on HCV infection 
were examined. All fraction exhibited varying 
levels of inhibition of HCV infection. However, 
we observed that fraction 5 and 13 exhibited a 
strong inhibition of 100% and 91%, respectively, 
of the untreated control (Table 2). The IC50 and 
CC50 values of fraction 5 were 5.0 and 33.2 μg/ml, 
respectively, whereas those of fraction 13 were 
8.5 and 62 μg/ml respectively.
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Mode-of-action of butanol fraction 5 and 13
 To determine whether the anti-HCV 
effects of the two fraction were inhibited at the 
entry or the post-entry step, time-of-addition 
experiments were performed. As presented in 
Table 3, fraction 5 exhibited anti-HCV activity 
at the post-entry step, whereas fraction 13 
exhibited anti-HCV activity primarily at the 
entry step. These findings suggested that each 
fraction contained different compounds with 
different mechanism of action.

 The percent infectivity by treatment 
with fraction 5 was plotted for each fixed 
concentration of fraction 13 (Figure 1a). 
The curves shifted to the left with increasing 

% Inhibition Mode of action

During + 
post-inoculation

During
inoculation Post-inoculation

Fraction  5 98.9±0.5 63.4±4.1 95.4±1.2 Post-entry inhibition
Fraction 13 95.7±0.9 85.6±1.4 66.4±0.5 Entry inhibition

Table 3. Mode of action studies of butanol fractions 5 and 13 from A. pauciflorum

Fractions 5 and 13 at the concentration of 10 µg/ml and 20 µg/ml, respectively. Values presented the mean ± SD from three in-
dependent experiments
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concentrations of fraction 13, demonstrating a 
synergistic effect of the two fraction against HCV 
infection. This synergistic effect was further 
evaluated by classic isobologram analysis and 
the dose-effect plots were drawn. The results 
demonstrated that the curve was below the line 
showing an additive effect, indicating that the 
effect of a combination of the two fractions on 
HCV infection was strongly synergistic (Figure 
1b). Cytotoxicity was not observed at the tested 
concentrations via isobologram analysis (data 
not shown). These results collectively suggested 
that the strong anti-viral activities from the 
butanol fraction of A. pauciflorum leaves extracts 
have been contributed to several compounds 
with different anti-viral mechanisms.

Figure 1.  Synergetic effects of the butanol fraction 5 and 13
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DISCUSSION

 Due to the high rate of pre-existing or 
emerging viral resistance, effective treatment 
of HCV-infected patients will likely require a 
combination of inhibitors targeting distinct 
viral or host functions. As described above, 
we demonstrated that both fractions 5 and 13 
exerted inhibition activities with different modes 
of action. On the other hand, the anti-HCV effect 
by mono-treatment of each butanol fractions 
were not stronger than that of treatment with 
the butanol fraction alone. It was possible that 
fractions have synergistic mode in butanol 
fractions than each fraction alone. Therefore, we 
examined the anti-HCV effects of the two fractions 
in combination. Cells were infected with HCV and 
treated with combinations of fractions 5 and 13 at 
various concentrations.  

 A. pauciflorum (known as A. jiringa, 
Pithecellobium jiringa in Malaysia) is a typical 
plant in Southeast Asia including Indonesia. 
The bean of this plant contains jenkolic acid, 
sulfur, vitamin C and E, flavonoid, protein, and 
fatty acids.21–24 The seed is used traditionally 
for the treatment of hypertension and diabetes, 
whereas the old leaves burnt to ashes were 
used against itching parts.25 This plant was 
also found a high contain  of polyphenolic 
compounds which has a potent antioxidant 
activity.27 Although the compounds responsible 
for anti-HCV activities have not yet been 
isolated in this study, we observed that fraction 
5 contained chlorophyll-related compounds, 
known to show antioxidant activity as major 
constituents (obtained from our preliminary 
study). We isolated a chlorophyll-related 
compound from another Indonesian plant by 
activity-guided purification and its compound 
exhibited anti-HCV activity (manuscript in 
preparation). Also, different groups previously 
reported that pheophytin and chlorin e6, which 
are chlorophyll degradation products, exhibited 
potential anti-HCV activities. The mechanism 
is through the inhibition of NS3 protease and 
probably disruption of the envelope protein, 
respectively.28,29 The activity of fraction 5 may 
have contributed to the presence of chlorophyll-
related compounds. Further activity-guided 
purification and analytical studies are required 
to explore these anti-HCV substances. We have 

not done the analysis of contents from butanol 
fraction 13. 

 In conclusion, crude extract from A. 
pauciflorum leaves, and the butanol fraction 
exhibited great potential as anti-HCV agents. 
The butanol fraction yielded a higher SI value 
compared to the crude extracts and other 
fractions. Among 13 butanol fractions, there were 
two fractions only fractions exhibited strong anti-
viral activities.  Synergetic effects were observed 
by a combination treatment of these two fractions. 
The results of the present investigation provide 
evidence of the potential of medicinal plants for 
herbal drug as anti-HCV. However, further study 
for the use of this fraction in vivo is still need to 
evaluate its efficacy and toxicity. 
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ABSTRACT

Background: Thrombocytosis in breast cancer (BC) patient was thought to play a role in the invasiveness of breast cancer stem 
cells (BCSCs). Modification of tumor microenvironment was proposed to increase the efficacy of anticancer therapy. This study 
was aimed to analyze the effect of platelet lysate (PL) as well as its PDGF-AB content as a tumor microenvironment on (CD24-/
CD44+) BCSC proliferation.

Methods: This was an experimental study that treated culture of BCSCs with PL from breast cancer (BC) patients or healthy 
donors. Venous blood from all subjects were subjected to prior hematology test and then processed to obtain platelet rich plasma  
(PRP). Platelet counts in PRP were determined. PRP was processed to obtain PL. PDGF-AB contents in PL were measured. PL at 
concentrations of 0.01% (v/v) was supplemented into DMEM-F12 medium and used for culturing BCSCs (CD24-/CD44+ cells). 
After 48 hours, total cell count, population doubling time (PDT), and cell viability were calculated and their correlation with 
platelet count and PDGF-AB levels were analyzed.

Results: BC patients (n=5) had higher platelet counts and PDGF-AB levels in PL compared to healthy donors (n=15), (p=0.02). PL 
from BC patients could stimulate the proliferation of BCSCs higher than healthy donors (p<0.001) and showed lower PDT value 
(p=0.001). Cell proliferation and PDT showed strong correlation with PDGF-AB level. This observation suggests that PDGF-AB has 
a role on BCSCs proliferation. PL showed no effect on BCSCs viability.

Conclusion: Breast cancer patient platelet lysate stimulated BCSC proliferation.
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 Breast cancer (BC) has been one of the 
major health issues worldwide, including in 
Indonesia. The incidence, relapse, and mortality 
rate of BC is considered high and tend to increase 
from year to year.1 Cancer stem cells (CSCs) are 
associated with the relapse of the cancer.  A 
cross-talk between CSCs that induces platelet 
activation and platelet-secreted growth factors 
that stimulate cancer cell growth has been 
described.2,3 Actively promoting cell growth, 
platelet rich plasma (PRP) has been widely 
used in clinical therapy for improving stem cell 
function in treatment for osteoarthritis1 and for 
autologous breast fat graft.4–6  

 CSCs are a subpopulation of cancer cells 
that own glycoprotein surface markers, which 
differ to those in ordinary cancer cells. Breast 
CSCs (BCSCs) could be identified based on the 
high expression of CD44 marker and the negative 
expression of CD24 (CD24-/CD44+). CSCs have 
self-renewal abilit and pluripotency, which cause 
tumor initiation and are responsible to therapy 
resistance and cancer relapse.2 It has been 
reported that CSC growth and differentiation are 
influenced by the cell microenvironment.7,8 Cell 
microenvironment in the breast tissue consists 
of stromal cells (e.g., mesenchymal stem cells, 
endothelial cells, fibroblast, myofibroblast, 
immune cells and platelets) and extracellular 
matrix, which contains cytokines and growth 
factors (GFs) including platelet-derived growth 
factor (PDGF).7 PDGF was mitogenic and 
contributes to cell proliferation.9

 Nowadays most of cancer therapy has 
been focusing on the inhibition of proliferation 
pathway as well as apoptosis induction 
of cancer cells.  On the contrary, very rare 
treatment targets the microenvironment in 
cancer.10 PRP has been used in in vitro study 
to substitute fetal bovine serum (FBS) to grow 
and to support the differentiation of stem cells, 
due to having various growth factors including 
PDGF-AB.11 The PDGF-AB, a heterodimeric PDGF 
isoform assembled from both A and B subunits, 
is the second most abundant growth factor in 
PRP, after transforming growth factor β1 (TGF 
β1) whose effects are widely known.12 PDGF-AB 
is related to invasive and metastatic properties 
of breast cancer and  has a mitogenic effect on 
cells and has been reported to be over activated 
in cancer patients, due to mutation.13 However, 

so far PRP as a modifier of microenvironment, 
especially PDGF-AB has not been tested in 
BCSCs. 

 Platelets counts as well as platelet lysates 
and their GF levels from BC patients were found 
to be different compared to those from healthy 
donors.14 Therefore, the aim of this study was 
to analyze the role of platelet lysates as tumor 
microenvironment from breast cancer patients 
compared to healthy donors, as well as its PDGF-
AB content on (CD24-/CD44+) BCSC proliferation, 
population doubling time (PDT), and viability.

METHODS

 This experimental study was approved 
by Ethical Committee from Universitas 
Indonesia with ethical clearance No. 764/UD.F1/
ETIK/2014. Study was done from April 2014 to 
February 2016 at Molecular Biology Laboratory, 
Department of Biochemistry and Molecular 
Biology, Faculty of Medicine Universitas 
Indonesia (FMUI); Laboratorium Terpadu FMUI; 
and Eijkman Laboratory.

 Female subjects, aged 20–45 years, 
with body mass index 18.5–30 kg/m2, having 
no malignancy history, nor reported pain in 
any area, fever, abnormal bleeding, tumor 
finding, lymph node swelling, skin retraction, 
skin abnormal appearance and having no anti-
platelet medication within one week before blood 
collection, were included in this study as healthy 
donors. BC patients from Dharmais Hospital 
National Cancer Center Jakarta with different 
histopathology, including invasive lobular 
carcinoma, invasive carcinoma of no special type 
and metaplastic carcinoma were recruited in 
this study. BC patients receiving chemotherapy, 
radiotherapy, and transfusion within 3 months 
before blood collection were excluded. Prior to 
blood collection, all subjects were informed and 
agreed to sign the informed consent form.

 Blood from each donor would be 
subjected to complete blood count (CBC) test 
and PRP preparation. PRP then was freezed-
thawed twice and centrifuged to obtain platelet 
lysate. Platelet lysate was added to the CD24-/
CD44+ BCSCs culture to test its effect to the 
BCSCs proliferation.
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 Breast cancer stem cells (CD24-/
CD44+) were generated from previous studies 
at the Biochemistry and Molecular Biology 
Laboratory, the primary cultures of human breast 
cancer cells that have been sorted with magnetic 
beads (MACS) conjugated with anti-CD24 and 
anti-CD44 antibodies resulting in cell fractions 
CD24-/CD44+ and CD24-/CD44- cells. The patent 
application for the primary and stem cell method 
of human breast cancer CD24-/CD44+ cells has 
been registered with the Directorate General of 
Intellectual Property Rights of the Ministry of 
Justice and Human Rights (No. P0021300369).

Complete blood count test
 Twelve ml of collected whole blood 
from each donor was placed into EDTA tubes 
and all were homogenized. Within 6 hours after 
collection, 500 μl of whole blood was used for 
CBC test using Sysmex poCH_1001 and the rest 
was used for PRP preparation

PRP, platelet lysate preparation and PDGF-AB 
assay
 PRP was prepared from whole blood 
using the modified soft spin centrifugation 
method.  The optimal centrifugation was done 
at 1,600 rpm for 5 minutes at room temperature. 
After centrifugation, all plasma was collected 
from each donor and called as PRP. PRP was then 
directly subjected to platelet count assay. All the 
rest of PRP were then stored in -20 °C for further 
assay.  

 Before running the assay, PRP from all 
donors were freezes-thawed twice in -80 °C. 
Then, PRP was centrifuged at 1,000 rpm for 5 
minutes at room temperature. The supernatant 
was collected and labeled as platelet lysate.

 The level of PDGF-AB in the platelet lysate 
was measured using human PDGF-AB ELISA KIT® 
(Cat. No. Ab100623, Abcam, Cambridge, United 
Kingdom) and presented in ng per mL platelet 
lysate and per platelet lysate total protein.

Supplementation of platelet lysate to culture 
medium
 Platelet lysates from both BC patients 
and healthy donors were added into CD24-/
CD44+ BCSC culture medium. The BCSCs highly 
express Oct4 and ALDH mRNA, and able to form 
mammospheres in in vitro culture. CD24-/CD44+ 

BCSCs without platelet lysate supplementation 
were used as control group.

 DMEM-F12 culture medium was mixed 
with amphotericin B 1%, penicillin-streptomycin 
1%, glutamax 1%, heparin 1%, without FBS 
supplementation (Gibco, Ltd. Singapura). This 
complete culture medium was filtered using 
0.2 µm syringe filter.  Platelet lysate from either 
healthy donors or breast cancer patients were 
added into complete culture medium to give 
a platelet lysate final concentration of 0.01% 
v/v. This medium was then filtered using 0.2 
µm syringe filter. CD24-/CD44+ BCSCs (150.000 
cells/well) were seeded and incubated in 2 mL 
platelet lysate supplemented medium for 48 
hours. After 48 hours, cells were harvested and 
counted using 0.4% Trypan blue solution. Cell 
counting (viable, dead, and total cells) was done 
using LUNATM Automatic Cell Counter, according 
to manufacturer’s protocol. Then, the viability 
and PDT value were  calculated using formula: 

100%x 
cells deadviable

cell viable(%)  viabilityCell
+

=

(NI) log - (NH) log
t x 2 log(days) PDT ∆

=
 

∆t is the time from seeding to harvesting (2 days), 
NH is harvested cell number, NI is seeded cell 
number. Total cell count, PDT, and cell viability 
were normalized to control untreated with 
platelet lysates.

 The whole data e.g., platelet number (cell/
µL) in the whole blood and in the PRP before 
freezing-thawing, as well as level of PDGF-AB (pg/
µg of total protein) found in platelet lysate from BC 
patients and healthy donors, as well as total cell 
count, PDT (day), and viability of CD24-/CD44+ 
BCSCs from three groups (cells supplemented 
with BC patients’ and healthy donors’ platelet 
lysates and control) were compared and analyzed 
using Statistical Analysis Software Package 23.0 
version. Normality test was done using Saphiro-
Wilk test. Non-normally distributed data were 
first transformed to logarithmic data. Normally 
distributed data were analyzed using independent 
t-test, while non-normally distributed data 
was analyzed using Mann-Whitney test. Mean 
difference was considered significant if p<0.05. 
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Total cell count, PDT value, and cell viability were 
subjected to Pearson correlation test for normally 
distributed data and Spearman’s rho correlation 
test for non-normally distributed data to see their 
correlation with platelet count in PRP as well as 
level of PDGF-AB in platelet lysates (ng/mL). 

RESULTS

 Blood profile from 5 BC patients and 
15 healthy donors were within normal range. 
Generally, there was no significant difference in 
whole blood profile (red blood cell, white blood 
cell, and platelet counts, as well as hemoglobin 
and hematocrit content) between the two groups 
(Table 1).

 Following the PRP preparation 
using soft spin centrifugation, platelet count 
obtained from BC patients were higher than 
healthy donors (Table 1). PDGF-AB levels in 
BC patients’ platelet lysates were significantly 
higher than those from healthy donors (Table 
1). Furthermore, PDGF-AB level was strongly 
correlated with platelet count in PRP (r=0.86,  
p<0.001; Spearman’s rho correlation).

 CD24-/CD44+ BCSCs cultured in DMEM-F12 
culture medium without FBS and treated with 
0.01% platelet lysate from breast cancer patients 
were more confluent compared to those from 
healthy donors and control group (Figure 1). This 

Parameter
Result (Mean ± SD)

p
Healthy Donors Breast Cancer Patients

Whole Blood
Red blood cell (x106 cells/µl) 4.78±0.45 4.76±0.46 0.95*

White blood cell (x103 cells/µl) 7.84±1.90 8.48±1.87 0.52*

Hemoglobin (g/dl) 12.02±1.40 13.00±0.86 0.16*

Hematocrit (%) 38.39±3.14 40.68±2.35 0.15*

Platelet count (x103 cells/µl) 294.33±78.86 347.20±39.06 0.17*

PRP
Platelet count (x103 cells/µl) 324.27±101.73 461.00±87.54 0.02†

Platelet lysate
Level of PDGF-AB (pg/µg total protein) 0.32±0.08 0.43±0.09 0.02*

Table 1. Whole blood, platelet rich plasma, and platelet lysate analysis

PRP= platelet rich plasma; PDGF-AB= platelet derived growth factor-AB; *= independent t-test; †= independent t-test (natural 
log transformed data)

condition was confirmed with total cell count 
result in % ratio to control that showed significant 
higher number of BCSCs in BC patients group than 
healthy donors (Figure 2). This indicates higher 
BCSCs proliferation rate in BC patients group and 
it was confirmed by PDT result which were lower 
in BC patients group (Figure 3). No significant 
morphological difference was observed between 
cells from the three groups. Viability cell result 
in % ratio to control in all groups (supplemented 

 

 Figure 1. CD24-/CD44+ BCSCs Culture (A) Cells without 
platelet lysate supplementation (control group); (B) cells 
supplemented with platelet lysates from healthy donors; (C) 
cells supplemented with platelet lysates from breast cancer 
patients. Magnification 10 times under inverted microscope. 
Cells (A), (B), and (C) showed similar morphology. Cells in 
(C) were more confluent compared to cells in (A) and (B). 
BCSCs= Breast cancer stem cells
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* 

Figure 2. *) p< 0.001, Mann-Whitney test. Total cell count of
healthy donor and breast cancer patient platelet lysate sup-
plementation group. Number of samples was 20. Median from 
healthy donors group was 104.18 % (25th–75th percentiles, 
76.49–110.36 %) and from breast cancer patients group was 
191.29 % (25th–75th percentiles, 176.16–243.88 %)

 

 

 

* 

Figure 3. Population doubling time value of cells in healthy 
donor and breast cancer patient platelet lysate supplementa-
tion group. Number of samples was 20. Mean from healthy 
donors group was 100.46±19.01 % and from breast cancer 
patients group was 62.13±14.46 %. PDT= population dou-
bling time 

Platelet count in 
PRP

(103 cells/µl)

PDGF-AB level 
per ml platelet 

lysate
(ng/ml)

Total cell count (% ratio 
to control)

Correlation 0.38(b)† 0.52(b)‡

p value 0.09 0.02
N 20 20

PDT (% ratio of control)
Correlation -0.45(a)† -0.57(b)‡

p value 0.05 0.01
N 20 20

Cells viability (% ratio to 
control)

Correlation 0.24(b)* 0.18(b)*
p value 0.30 0.45
N 20 20

Table 2. Correlation between total cell count, PDT value 
and cell viability with platelet count in PRP and PDGF-AB 
level per ml platelet lysate

a= Pearson correlation; b= Spearman’s rho correlation; *= 
very weak correlation (r=0–0.25); †= moderate correlation 
(r=0.26–0.50); ‡= strong correlation (r=0.51–0.75). PDT= 
population doubling time

by BC patient or healthy donor platelet lysate) 
had almost similar cell viability with median was 
around 97–99 % (Figure 4). 

 Total cell count and PDT in % ratio 
to control showed moderate correlation, but 
insignificant with platelet count in PRP. This fact 
might be due to the fact that not all platelets were 

lysed and secreted their contents upon freeze 
thaw (data not shown). Total cell count showed 
strong correlation with PDGF-AB level in platelet 

 

 

 

 

 

* 

Figure 4. *) p= 0.87, Mann-Whitney test viability of cells in 
healthy donor and breast cancer patient platelet lysate sup-
plementation group. Number of samples was 20. Median for 
healthy donors group was 97.93% (25th–75th per-centiles, 
96.87–96.55%) and from breast cancer patients group was 
98.54% (25th–75th percentiles, 92.0–103.31%)
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lysates (ng/mL). This data was in line with PDT 
value of cells that was negatively correlated with 
PDGF-AB level in platelet lysates. In contrast, 
correlation observed between cell viability and 
PDGF-AB levels in platelet lysates was considered 
negligible (Table 2). Platelet lysates or PDGF-AB 
particularly affected BCSC proliferation, but not 
BCSC viability, as they are non-toxic.

DISCUSSION

 The role of platelet in cancer metastasis 
has been previously described.3 Cancer cells 
activate platelet and amplify platelet aggregation 
by increasing expression of surface integrins, 
selectins and secretion of granules. After activated, 
the platelet becomes degranulated and secretes 
various growth factors, which in turn stimulates 
cancer cell growth.3 Cross-talk between platelets 
and cancer cells results in increased platelet 
production. It was clearly seen in the higher 
platelet count found in whole blood of BC patients 
than healthy donors found in this study. 

 Platelets induce cancer cell growth by 
releasing growth factors, including PDGF.11 The 
activation of PDGF signaling pathway will activate 
Ras/ extracellular-signal-regulated kinase (ERK) 
cell proliferation pathway.16 This signaling pathway 
was reported to be frequently activated in breast 
cancer. Furthermore, PDGF was over expressed in 
cancer patients due to point mutation in PDGF and 
PDGF receptor gene.17,18 This study showed higher 
platelet counts in BC patients that might cause 
higher PDGF-AB levels, and thus the activation 
of PDGF signaling pathway. The PDGF signaling 
pathway will activate Ras/extracellular signal-
regulated kinase (Ras/ERK). ERK is a subfamily 
of mitogen-activated protein kinases (MAPKs), 
which is involved in regulation of various cellular 
responses, namely cell proliferation, differentiation 
and apoptosis.19,20 In this study, we did not 
elaborate further on the signaling pathways, which 
is a limitation to this study.

 Normal stem cells required nutrition 
to grow.21 On the other hand, CSCs can survive 
and live in conditions with limited nutrition. It 
was proven by the fact that CD24-/CD44+ BSCSs 
still survived and proliferated in control group. 
As expected, platelet lysate supplementation 
increased BCSCs proliferation. The role of PDGF-

AB in BCSCs proliferation was confirmed by 
higher number of BCSCs and lower PDT from 
BC platelet lysate group with strong correlation 
observed between number of BCSCs and PDT 
with PDGF-AB level.

 However, other study using endothelial 
cells (ECs) found that PDGF-BB neutralization 
did not significantly changed endothelial cell 
proliferation.  Though PDGF-BB concentration in 
PRP was quite high, but might be not high enough 
to stimulate cell proliferation. In the same study, 
EGF neutralization attenuated cell proliferation, 
although EGF concentration in PRP was only less 
than 2 % of PDGF-BB concentration. It should be 
noted that to be able to stimulate proliferation, the 
GF concentration added to cells should exceed its 
effective concentration.21 In that case, PDGF-AB 
might not act alone but was acting synergistically 
with EGF or other GFs to stimulate ECs proliferation, 
which was different with our study. It is plausible 
since unlike normal cells such as ECs, BCSCs less 
depend on nutrition for their proliferation. 

 Effect of platelet lysates in BCSC 
proliferation was confirmed by the result of 
PDT.  To analyze whether platelet lysates affected 
BCSC death, we analyzed BCSC viability after 
treatment. This study showed that platelet lysate 
supplementation induced BCSC proliferation but 
did not affect cell viability. However, this result only 
applied in BCSC culture that might be different if 
other cancer cell line were used. Overactivation of 
PDGF were reported in several cancer cell types,17 
and this study showed higher PDGF-AB levels in 
BC patients. It also been reported that PDGF-AB 
in physiological concentration was mitogenic for 
other cancer cell type, like SaOS-2 osteoblasts, an 
osteosarcoma derived cell line, thus targeting PDGF 
signaling pathway would be potential for various 
cancer treatment. It is generally known that PDT 
only represents the time that cells need to get 
doubled in number, but the time when cells begin 
to proliferate remain unidentified. Thus, we suggest 
performing cell cycle assays for further analysis. 

 Platelet counts (cells/µl) showed no 
significant difference between blood samples 
from healthy donors and breast cancer patients, 
but there was significant difference in the PRP 
(Table 1). The reason for this discrepancy might be 
due to the higher platelet count and hematocrite 
in breast cancer patients. Higher hematocrite 
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caused lower amount of plasma, and the higher 
platelet count in blood though insignificant might 
become significant in PRP due to the reduces 
volume of PRP.

 This study only addressed the roles 
of platelet lysate and PDGF-AB on BCSC 
proliferation, PDT and viability, but did not 
studied its invasive and metastatic properties, 
which is a limitation of this study. Moreover, PRP 
contains many other growth factors which were 
not address in this study. A comprehensive study 
of PRP-contained factors that caused deleterious 
effect may benefit for higher effectiveness in 
breast cancer treatment, in term of counteracting 
proliferation, invasive and metastatic properties 
of BSCSs.

 In conclusion, supplementation of platelet
lysates from breast cancer patients to breast 
cancer stem cell culture medium stimulated 
BCSC proliferation, due to their higher PDGF-AB 
content compared to those from healthy donors.
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ABSTRACT

Background: β-thalassemia/HbE presents with a variety of clinical symptoms, from asymptomatic to severe, requiring 
routine transfusion. However, there is currently no agreed classification system to stratify patients based on clinical severity 
of β-thalassemia/HbE in the Indonesian population. Thailand has already established a classification system, and this study 
aimed to identify the applicability of the Thailand clinical scoring criteria to determine the severity of β-thalassemia/HbE in the 
Indonesian population.

Methods: This descriptive study was conducted by evaluating patients with β-thalassemia/HbE, who were classified into mild, 
moderate, or severe groups based on the Thailand clinical scoring criteria.

Results: A total of 293 subjects with β-thalassemia/HbE were included. Based on this clinical scoring criteria, it was found 
that only 21.5% of patients were classified as mild, and the remaining 35.5% and 44% were classified as moderate and severe 
respectively. Approximately 68.2% of the subjects in the severe group received transfusion at <4 years old, while only 10% of those 
in the mild group were transfused at the same age. In the mild group, only 10% of the subjects underwent routine transfusion, 
compared to 98.4% of the subjects in the severe group. In addition, only 27% of the subjects in the mild group showed stunted 
growth, while that in the moderate and severe groups were 54.5% and 86.8%, respectively.

Conclusion: Thailand clinical scoring criteria is able to determine the severity of Indonesia thalassemia patient which needs 
further management, i.e. transfusion and observation of stunted growth. This scoring system will help provide the provision of 
the most ideal management for the groups of patients based on their requirements.
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 Thalassemia and other hemoglobinopathies 
are the most common causes of single gene disorders 
in the world, occurring due to the decrease of or 
the lack of synthesis of a-globin or b-globin chain 
(the primary component of adult hemoglobin; 
a2b2), which is inherited in an autosomal recessive 
pattern. The World Health Organization (WHO) 
stated that there are not less than 250 million 
people worldwide who are carriers of this disorder, 
corresponding to approximately 4.5% of the world 
population.1 Given its increasing prevalence, the 
appropriate diagnosis and severity classification for 
thalassemia also becomes increasingly important, 
in order to provide the most appropriate treatment 
for this condition.

 The clinical classification for thalassemia 
is based on several factors, including age at first 
diagnosis, age at data collection, hemoglobin 
level at first diagnosis, and average hemoglobin 
level. If the patient receives routine transfusion, 
several other factors are also taken into account, 
including age at first transfusion, frequency of 
transfusion, presence of organomegaly, changes 
in bone structure, developmental disorders, and 
general condition of the patient.2 Based on the 
data above, thalassemia is further divided into 
mild, intermediate, or severe groups.3 A group 
of investigators in Thailand have devised a 
simpler clinical assessment system that involves 
6 parameters, including average pre-transfusion 
hemoglobin, age at first diagnosis, age at first 
transfusion, spleen size, frequency of transfusion, 
and body height. In the world, there are several 
different scoring systems available, but these 
particular scoring criteria appear to be more 
applicable in the clinical setting.4

 Even though patients have the same 
genetic mutation, the phenotypic clinical 
manifestations of patients with b-thalassemia/
HbE are extremely variable, which can range from 
asymptomatic patients that were coincidentally 
detected to those with severe symptoms requiring 
routine transfusion. However, regardless of 
this varying degree of severity for this disease, 
currently in Indonesia there is no standardized 
definition of when a patient is determined 
to be clinically mild or severe. Research has 
shown that Southeast Asian nations may share 
common ancestry, and the population share 
similar characteristic features.5 One clinical 
scoring criteria devised in Thailand, known as 

the Thailand clinical scoring criteria, has been 
established as a valid classification criteria to 
evaluate the disease severity of b-thalassemia/
HbE patients in the Thailand population, which 
has been found to be applicable in 950 subjects 
with b-thalassemia/HbE.4 This has prompted the 
investigators to devise a clinical scoring criteria 
for b-thalassemia/HbE patients in the Indonesian 
population.   

 Identifying the degree of severity for 
this disorder in the Indonesian population is 
important, so that the treatment can be tailored 
according to the degree of severity, which may 
then improve the quality of life of the patients. 
Often, we see that all patients diagnosed with 
b-thalassemia/HbE automatically receive 
transfusion, whereas in reality the spectrum of 
the disease is variable, and they do not always 
require transfusion. Providing the correct 
treatment for patients in accordance to the degree 
of severity will also minimize the risks of blood 
borne infections and delay the occurrence of iron 
overload. Following the rationale stated above, 
this study aimed to identify the applicability of a 
clinical criteria for patients with b-thalassemia/
HbE in the Indonesian population to determine 
the clinical severity of these patients. 

METHODS

 A cross-sectional study design was 
employed for this study. Patients with 
b-thalassemia/HbE (based on hemoglobin 
analysis) were identified and grouped based 
on their clinical manifestations into mild, 
intermediate, or severe using a clinical scoring 
system formulated by the Thalassemia Research 
Centre at Mahidol University, Thailand.4 

 The population of the study was all patients 
with b-thalassemia/HbE in Indonesia and the 
samples were all patients with b-thalassemia/HbE 
treated at the Thalassemia Centre, Department of 
Child Health and Department of Internal Medicine of 
RSUPN Dr. Cipto Mangunkusumo, Eijkman Institute 
for Molecular Biology, and affiliated hospitals in 
Indonesia from December 2006 to December 2008. 
The ethical clearance for this study was obtained 
from the Ethical Committee of the Faculty of 
Medicine, Universitas Indonesia, on 4th December 
2006 (Letter No: 263/PT02.FK/ETIK/2006).
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 The inclusion criteria for the study were 
patients whose hemoglobin analysis indicated 
a diagnosis of b-thalassemia/HbE and were 
willing to participate in the study. Participants 
were excluded if they had a complication of the 
disorder or a severe infection.

 Each participant or parent of the 
participant that fulfilled the inclusion criteria 
was provided with an informed consent form 
to be read and signed. They were also provided 
with explanation on the purpose and benefits 
of the study and details on the examinations. 
The data collected included demographic data, 
including gender and date of birth, clinical data, 
including body height, body weight, age at first 
diagnosis, age at first transfusion, frequency of 
transfusion, spleen size (in Schuffner and cm, 
evaluated using a ruled instrument to calculate 
the length of spleen portion palpable below the 
rib arc), and history of previous splenectomy, as 
well as laboratory data, including average pre-
transfusion hemoglobin in the last 3 years from 
the time of data collection and the hemoglobin 
level at first diagnosis.

 Following data collection, the subjects 
were classified into mild, moderate, or severe 
based on the Thailand clinical criteria to 
determine the proportion of each severity group 
for b-thalassemia/HbE patients in Indonesia.

RESULTS

 Following data collection, 293 subjects 
fulfilled the inclusion criteria and were classified 
into mild (63 subjects, or 21.5%), intermediate 
(101 subjects, or 35.5%), or severe (129 subjects, 
or 44%) group. The age of the subjects ranged from 

Characteristics
Mild Intermediate Severe

n (%) n (%) n (%)
Age (years)

<2 5 8.0 1 1.0 1 0.8
2–10 22 35.0 39 38.6 38 29.4
>10 36 57.0 61 60.4 90 69.8

Sex
Male 35 56.0 41 40.6 64 49.6
Female 28 44.0 60 59.4 65 50.4

Table 1. Demographic characteristics of the study population at screening of the study

1–38 years old. Table 1 shows the demographic 
characteristics of the study population.

Age at first diagnosis
 The results shown in Table 2 demonstrates 
that as the disease increases in severity at a 
younger age diagnosis.

Age at first transfusion
 A majority of the subjects in the 
severe group generally had received their first 
transfusion before the age of 4 (68.2%), while 
only 4 (3.1%) subjects in this group received 
transfusion after the age of 10. In contrast, 
subjects in the mild group were more likely to 
receive transfusion at an older age, with 90% of 
the subjects receiving transfusion after the age 
of 4. 

Average pre-transfusion hemoglobin
 A large proportion of subjects in the 
mild and moderate groups had pre-transfusion 
hemoglobin of >7.5 g/dL, at 82.0% and 60.4%, 
respectively. On the other hand, 69.8% of 
the subjects in the severe group had a pre-
transfusion hemoglobin level of 6–7.5 g/
dL. The data for the average pre-transfusion 
hemoglobin in the three groups are shown in 
Table 2.

Frequency of transfusion
 There were 48 (76%) subjects from the 
mild group who received blood transfusion at a 
maximum of 2 times/year, and there were 6 (10%) 
subjects who received transfusion between 5 to 
12 times/year. A large majority of the subjects in 
the intermediate and the severe group required 
routine transfusion. Only 2 (1.6%) subjects from 
the severe group required transfusion at most 3 
times/year.
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Spleen size
 In the mild group, 7 (11%) subjects had 
a spleen size of >10 cm, of which 2 subjects had 
undergone splenectomy. Fifteen (23.6%) subjects 
in the mild group did not show any signs of 
spleen enlargement. In the intermediate group, 
8 subjects have undergone splenectomy, and the 
spleen size for this group ranged from 1–27 cm. 
Most of the subjects in the severe group had a 
spleen size >10 cm and 15 of these (14.0%) had 
undergone splenectomy.

Linear growth
 As the clinical manifestations increased 
in severity, the percentage of subjects with body 
height below the normal curve also increased, 
indicating stunted growth. It was found that the 
number of subjects with stunted growth was 17 
(27%) for the mild group, 55 (54.5%) for the 

Mild Intermediate Severe
n % n % n %

Age at first diagnosis (years)
<2 5 8.0 19 18.8 55 42.6
2–10 39 62.0 69 68.3 70 54.3
>10 19 30.0 13 12.9 4 3.1

Hemoglobin level (g/dL)
<6 0 0.0 3 3.0 28 21.7
6–7.5 11 18.0 37 36.6 90 69.8
>7.5 52 82.0 61 60.4 11 8.5

Age at first transfusion (years)
No history of transfusion 17 27.0 0 0.0 0 0.0
<4 6 10.0 45 44.6 88 68.2
4–10 26 41.0 45 44.6 37 28.7
>10 14 22.0 11 10.8 4 3.1

Frequency of transfusion
Never/seldom 48 76.0 3 3.0 0 0.0
Sometimes 9 14.0 17 16.8 2 1.6
Routine 6 10.0 81 80.2 127 98.4

Spleen size (cm)
<3 19 30.0 8 8.0 1 0.8
3–10 37 59.0 57 56.4 21 16.3
>10 7 11.0 36 35.6 107 82.9

Body stature
Short 17 27.0 55 54.5 112 86.8
Normal 46 73.0 46 45.5 17 13.2

Table 2. The distribution of the subjects based on the age at first diagnosis, age at first transfusion, average pre-transfusion 
hemoglobin level, frequency of transfusion, spleen size, and linear growth

intermediate group, and 112 (86.8%) for the 
severe group. Table 2 summarizes the data for 
each of the six variables evaluated.

DISCUSSION

 This study aimed to evaluate the 
applicability of the Thailand clinical scoring 
criteria to classify the severity of b-thalassemia/
HbE in the Indonesian population. Assessment 
of clinical manifestation is important as it 
corresponds to the treatment provided for the 
patient, who may require a specific and tailor-
made management that can vary among patients. 
Although the management of thalassemia 
in Indonesia is not yet uniform, significant 
improvements are observed compared to the 
past. Currently, in the Thalassemia Centre at the 
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Department of Child Health of RSUPN Dr. Cipto 
Mangunkusumo, 33% of the patients are >18 
years old.6 However, with the increasing age of 
the patients and acknowledgement of the fact 
that complications usually arise in the second 
decade, a comprehensive management involving 
several disciplines is required to ensure that the 
patients may achieve an optimal growth.

 The results from this study classified 
21.5% of the patients as mild, 35.5% as 
intermediate, and 44.0% as severe. This was 
slightly different to that from the Sripichai et 
al.4 study, which identified a relatively equal 
distribution between the three groups with 30% 
classified as mild, 37% as intermediate, and 33% as 
severe. One assumption is that the high incidence 
of co-inheritance between b-thalassemia/HbE 
and a-thalassemia causes the clinical signs and 
symptoms of the patient to be less severe, placing 
them in the mild and moderate groups.4 Some of 
the reasons that are thought to account for this 
may be related to the lack of early detection and 
awareness of the population regarding the signs 
and symptoms of thalassemia, as well as the lack 
of carrier testing.6

 Many of the subjects (68.3%) in the 
intermediate group were initially diagnosed 
at ages 2 to 10. It was in accordance to other 
studies, which also found that the age at 
diagnosis for this group ranged from 2 to 
8 years.7,8 From physical examination, the 
subjects in this study who were diagnosed after 
the age of 10 had already manifested severe 
complications, including changes in facial bone 
structure, delayed puberty, growth disorders, 
and splenomegaly. Similarly, a study from 
Thailand found that the subjects from the severe 
group who did not receive adequate transfusion 
may acquire complications in the first decade 
of life.9 A delay in seeking treatment is often 
found in developing countries, which may be 
due to the lack of knowledge and awareness of 
the population on children’s health.10,11

 Six subjects in the mild group received 
initial transfusion before the age of 4, which in 
retrospect could have been postponed as 3 did 
not require further transfusions. The provision 
of unnecessary transfusion, aside from increasing 
the financial costs incurred by the patient, may 
also affect the prognosis.12 In the intermediate 

group, a majority of the subjects (89.2%) 
received their initial transfusion at ages 4 to 10, in 
accordance with a study in Italy, in which subjects 
in the same group showed clinical manifestations 
after the age of 2.9 It is difficult to use "age at 
first transfusion" as a parameter in determining 
the severity of the patients, as there is no 
uniformity in the provision of blood transfusion 
in Indonesia, and it is highly dependent on the 
clinical assessment and decision of each medical 
professional.

 The subjects had an average pre-
transfusion hemoglobin level of 7.3 g/dL (1.0 
SD), with a range of 4.5-11 g/dL. This is in 
accordance with the population of patients with 
b- thalassemia in Thailand who had an average 
pre-transfusion hemoglobin of 7.7 g/dL and a 
range of 3.0-13.0 g/dL.13 In this study, the average 
hemoglobin level for the mild, intermediate, and 
severe groups were found to be 8.1 g/dL (0.7 
SD), 7.5 g/dL (0.8 SD), and 6.6 g/dL (0.9 SD) 
respectively. Similarly, in the study conducted in 
Thailand, the average hemoglobin level for the 
mild, intermediate, and severe groups were found 
to be 8.2 g/dL (1.2 SD), 6.8 g/dL (1.2 SD), and 6.0 
g/dL (1.0 SD) respectively.2

 A majority of the subjects in the 
intermediate group required routine transfusion 
(80.2%), and only 3 subjects required a maximum 
of 2 times/year. This is quite different from a study 
by Camaschella et al.8, which found that 42% of 
intermediate thalassemia patients in Italy did not 
require transfusion. This discrepancy may be due 
to a difference in the type of mutation, clinical 
scoring criteria, and management of the patients. 
The majority of thalassemia patients in Indonesia 
often do not receive adequate transfusion. 
Moreover, the presence of hypersplenism will 
also accelerate the occurrence of hemolysis and 
anemia.9

 The results indicated that the greater 
the spleen size, the more severe the clinical 
manifestations that appear. The proportion of 
subjects with a spleen size of <2 cm in the mild, 
intermediate, and severe groups were 30%, 8%, 
and 0.8% respectively, which is in accordance 
with the findings from the population in Thailand, 
which had a result of 39.1%, 10.5%, and 0.32% 
for the mild, intermediate, and severe groups 
respectively.4
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 The proportion of subjects with normal 
linear growth in the mild, intermediate, and 
severe groups were 73.0%, 45.5%, and 13.2% 
respectively. However, in the Thailand study 
from which the severity scoring was adapted, the 
proportion of subjects with normal linear growth 
in the mild, intermediate, and severe groups were 
87.9%, 78.1%, and 43.5% respectively.4 There is a 
discrepancy between the Indonesian and Thailand 
population, especially in the proportion of subjects 
with normal growth in the intermediate and 
severe groups. This may be due to the difference 
in the growth chart used. Thailand has devised 
their own growth chart based on their population, 
and the anthropometric measurements for this 
study used the Centers for Disease Control and 
Prevention (CDC) 2000 growth chart, which is 
currently acceptable and widely used to evaluate 
the growth of Indonesian children.

 The primary advantage of using a 
clinical scoring system to classify b-thalassemia/
HbE patients in Indonesia is that it can lead to 
improvements in determining treatment based 
on the severity of the disease. Specifically, the 
improvements that can be conducted include 
the provision of tailored iron chelation therapy 
and provision of blood transfusion based on the 
degree of clinical severity. Currently, a majority of 
b-thalassemia/HbE patients receive transfusion 
regardless of the disease severity. However, in 
hindsight, a majority of mild patients do not require 
routine transfusion. Therefore, implementing a 
scoring system to classify patients can be the first 
step to determine treatment strategies for each 
class of disease severity. However, a disadvantage 
of the scoring criteria is the discrepancy in terms 
of the instruments used for anthropometric 
measurements in the Thailand and Indonesian 
population.

 The limitations of this study include the 
fact that regression analysis was not performed 
to evaluate which variables from the clinical 
scoring criteria were clinically significant in the 
Indonesian population due to time constraints. 
Furthermore, variables such as linear growth 
for the Indonesian population are still evaluated 
using the CDC 2000 growth chart, whereas many 
countries already have specific growth charts for 
their populations. The clinical implication of this 
study is that an improved treatment provision 
is expected to be conducted if a scoring criteria 

is used to determine disease severity, and this 
scoring criteria is recommended to be used in the 
Indonesian population. Further investigations 
are required to determine which other variables 
may influence the clinical manifestations of 
b-thalassemia/HbE in the Indonesian population 
in order to accurately classify the patients and 
provide the most ideal management.

 In conclusion, using the Thailand clinical 
scoring system to evaluate the incidence of 
severity of b-thalassemia/HbE patients, 21.5% of 
the Indonesian patient population were classified 
as mild, whereas the remaining 35.5% and 
44.0% were classified as moderate and severe 
respectively. Thailand clinical scoring criteria 
is able to determine the severity of Indonesia 
thalassemia patient which needs further 
management, i.e. transfusion and observation 
of stunted growth. This clinical scoring system 
will be beneficial in terms of improving the 
management strategies for b-thalassemia/HbE 
patients in Indonesia.
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Factors that influence the survival of unstable pelvic fracture in the acute phase

pISSN: 0853-1773 • eISSN: 2252-8083 • https://doi.org/10.13181/mji.v27i1.2078 • Med J Indones. 2018;27:33–7
• Received 26 Jun 2017 • Accepted 28 Dec 2017

Copyright @ 2018 Authors. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License 
(http://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the 
original author and source are properly cited.

Komang A. Irianto, Muhammad Z. Chilmi, Gana Adyaksa

Departement of Orthopedic and Traumatology, Faculty of Medicine, Universitas Airlangga, Dr. Soetomo General Hospital, 
Surabaya, Indonesia

ABSTRACT

Background: The fatality rate of unstable pelvic fracture is still high (20–50%) due to acute phase hemorrhage or late multiple 
organ failure. The assurance for 100% survival in acute phase had been reported if the emergency room team have the right 
technique, right timing, and right protocol. The aim of this study was to evaluate and to date factors that influence the non-
survival unstable pelvic fracture within 2x24 hours.

Methods: This retrospective study was conducted in emergency unit of Dr. Soetomo General Hospital Surabaya during 2012–
2016 for unstable pelvic fracture with unstable hemodynamic, without concomitant head or thoracic injury and admitted within 4 
hours after the incident. All patients were handled according to the protocol for resuscitation and C-clamp insertion immediately. 
X-ray was taken after the insertion to check the C-clamp position and to confirm the diagnosis. The 2x24-hour data were taken 
whether the patient survive or not survive, including mean arterial pressure (MAP) pre-and post, heart rate (HR) pre-and post, 
and initial hemoglobin and platelet count. Data were analyzed with independent t-test and multiple regression analysis.

Results: Twenty two patients were recorded as the inclusive criteria, separated into 17 survivors and 5 non-survivors. They 
were comprised of 14 males and 8 female patients, with an average of 31.9±15.3 years old. The MAP post, HR pre-and post, and 
platelet count were significantly different. The factor that influenced the survival within 2x24 hours was the MAP post C-clamp 
(>70 mmHg) (p<0.05).

Conclusion: The acute phase 2x24-hour outcome after C-clamp insertion and resuscitation was significantly influenced by MAP 
post C-clamp and resuscitation.
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 Unstable pelvic fracture is a life-threatening 
injury related to hemodynamic instability due to 
acute blood loss from retroperitoneal bleeding in 
the first 24 hours, and later to multisystem organ 
failure.1–3 C-clamp is the favorable and favorite tool 
in stabilizing the pelvic ring injury and controlling 
the bleeding in retroperitoneal area. The survival 
rate of C-clamp insertion was reported increased 
from 57% during 1996–2001, to 71% in 2002–
2008, then 81% by 2015; after developing the 
protocol by including retroperitoneal pelvic 
packing and angio-embolization.3 There is always 
the issue of whether the hemorrhage could be 
controlled effectively without losing the time by 
doing several protocols. The best procedure choice 
and sequence in the initial management was to 
treat immediately with C-clamp in the emergency 
department (100% survival rate). Immediate 
C-clamp insertion alone is the best methods 
comparing to others such as C-clamp followed 
by angiography (91% survival rate), C-clamp 
followed by laparotomy plus minus angiography 
(82% survival), and immediate laparotomy or 
angiography before C-clamp (0% survival rate).4

 Postmortem angiography and dissections 
after pelvic trauma showed that posterior venous 
bleeding and cancelous bone in the fracture 
were the massive leakage of the bleeding point, 
while arterial bleeding was present in less than 
10%. Several techniques to stop the bleeding, 
stabilized the hemodynamic and the mechanic 
stabilization were established and applied, yet 
they were not competitive but complementary. 
Either one technique or protocol is effective if 
executed with the right technique, right timing, in 
the right patient.5 Since pelvic fracture is only 3%, 
limited patients and limited cases make it hard 

for the orthopedic trainee to be experienced with 
the device. The training for orthopedic surgeon is 
an obligation. Monitoring and evaluation of the 
outcome would give feed back to the institution.4–7

 There was still no evaluation for the 
efficacy of this procedure in treating unstable 
pelvis. The aim of this study was to evaluate and 
to date factors that influenced the non-survival 
unstable pelvic fracture within 2x24-hours.

METHODS

 This retrospective study of all unstable 
pelvic fracture with unstable hemodynamic in 
emergency unit of the Orthopedic Department, 
Dr. Soetomo General Hospital Surabaya, 
Indonesia during 2012–2016 has been approved 
by the Institutional Review Board. Data were 
collected and grouped into survivor (S group) 
and non-survivor (NS group) within the 2x24-
hour acute phase. The inclusive criteria are the 
injury within 4 hours before admission, and 
without any associated head or thoracic injury. 
Data were sorted including initial hemodynamic 
statues based on the primary survey according to 
advance trauma life support (ATLS) protocol in 
triage. 

 Unstable pelvic fracture was diagnosed 
clinically by assessing antero-posterior 
compression, lateral compression, and vertical 
shear signs found.2 Together with unstable 
hemodynamic (low mean arterial pressure 
(MAP), high heart rate (HR), low hemoglobin, 
and low platelet count); those conditions were 
managed by hemodynamic resuscitation and  

   

 
Figure 1. C-clamp insertion under local anesthesia in ER. Two pins were each screwed at sacroiliac left and right (inserting point 
is the intersection between vertical line passing Spina Iliac Anterior Superior and horizontal line through axis of the femur). Both 
pin compressed simultaneously to restore the pelvic ring and reduced sacroiliac disruption
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immediate C-clamp insertion in the emergency 
unit by orthopedic surgeon. The C-clamp 
assembly took 10 minutes then confirmed by 
X-ray for the accuracy of pin placement and frame 
assembly.8 C-clamp was a temporary fixation, 
whenever needed, internal fixation should 
replace it. The quick, easy, and safe technique 
giving access for further laparotomy or further 
adjunct evaluation i.e. magnetic resonance 
imaging (MRI) (Figure 1).

 After resuscitation, the hemodynamic 
statuses were examined based on patients’ latest 
conditions when leaving the resuscitation room 
(prior to emergency surgery, or prior to being 
transferred to definitive care). Hemoglobin 
and platelet count post resuscitation and 
C-clamp insertion were not taken because of 
the interference of transfusion. Descriptive and 
comparison analytic using independent t-test 
was used to find out the different profile between 
the survivor and the non-survivor patients. The 
significant factors were then put into multiple 
regression analysis to note the possible most 
influential factor that held the chance for survival.

RESULTS

 There was a total of 22 patients 
with unstable pelvic fracture and unstable 
hemodynamic that met the inclusive criteria. They 
were comprised of 14 males and 8 female patients, 
with an average age of 31.9±15.3 years old. The 
major modes of injury were traffic accident (n=18) 
and falling from a height (n=4). A total of 5 patients 
died within 2x24 hours (Non-Survivor/ NS group) 
and 17 patients survived (Survivor/ S group), 
comprised of 77.3% survival rate. 

All Patients S (n=17) NS (n=5)   p-values* p- values†

MAP initial (mmHg) 61.5±7.1 62.7±6.5 57.2±8.2 0.12 0.808
MAP post C-clamp (mmHg) 77.2±10.8 81.9±7.2 63.0±7.8 0.00* 0.009*

HR initial 122.6±10.0 120.6±6.9 127.6±3.2 0.04* 0.309
HR post C-clamp 113.0±9.9 110.7±9.7 120.8±6.4 0.04* 0.320
Hb initial (g%) 7.2±2.0 7.6±2.1 5.9±1.8 0.13 0.324
Platelet initial 172.4±105.2 206.0±96.0 71.6±80.2 0.01* 0.149

Table 1. Hemodynamic Status evaluated in 2x24 hours

MAP= mean arterial pressure; HR= heart rate; Hb= hemoglobin; S= survivor; NS= non-survivor; p-value*= data was tested by 
independent t-test; p-value †= data was tested by multi-regression analysis. Numerical data was presented in Mean±SD

 Data of Hemodynamic status within 
2x24-hour evaluation of the S group and NS 
group (Table 1) shows significant different in 
MAP post resuscitation to increase to above the 
normal value (>70 mmHg). The outcome value 
in the S group elevated to 81.9±7.2 mmHg, 
while the NS group was below the normal value 
(63.0±7.8 mmHg). Heart rate before and after 
C-Clamp with resuscitation were improved both 
in the S group and NS group, yet the initial HR in 
the NS group were worse (127.6±3.2) and still 
very high afterward (120.8±6.4); while the S 
group showed better outcome (110.7±9.7). The 
mean hemoglobin count before C-Clamp with 
resuscitation were not differ within both the 
S group (7.6±2.1 mg%) and NS group (5.9±1.8 
mg%), while the thrombocyte count was 
significantly differed (206.0±96.0 compared to 
71.6±80.2). Evaluation with multiple regression 
analysis for four significant different values 
within the S and NS group revealed that only 
MAP post C-clamp with resuscitation is the 
possible most influential factor that hold the 
chance for survival (Table 1).

DISCUSSION

 The protocol for unstable pelvis in our 
hospital is C-clamp insertion directly while 
stabilizing the hemodynamic status. The reason 
is because it is simple, easy, and technically 
fast (10 minutes of assembly)8; and under the 
circumstances that angiography is inaccessible in 
the emergency unit. In this study, the time interval 
for monitoring was limited for acute phase, where 
the unstable hemodynamic was likely caused by 
hemorrhage and exsanguinous.9,10 It is the general 
acceptance in ATLS that in the acute phase, the 
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hemodynamic stability plays a major role in the 
total outcome of hemorrhage cases.10 Damage 
control orthopedic is needed in unstable pelvic 
fracture.11–13 The Malgaigne Era (19th century)12 
start of a modern history of pelvic fracture, closed 
reduction to stabilize while stopping the bone 
hemorrhage as well, has proven to elevate the 
survival rate.  Early fixation of skeletally unstable 
pelvic fractures could reduce the hospital stay, 
long-term disability, decreased blood loss, fewer 
complication, and better survival.9

 Is the 22.7% mortality in our report may 
be caused by the incompetence of technically 
C-clamp insertion, then how do we know 
that the C-clamp does not effectively stop the 
exsanguinous? The X-ray after the insertion 
only roughly confirmed the accuracy of the pin, 
yet it could not foresee the probably inadequate 
tamponade in stopping the exsanguinous.10,14 
The clinical parameter (heart rate, mean arterial 
pressure) and physiological parameter (lactate 
levels, hemoglobin, hematocrit) could show the 
ongoing hemodynamic status.14–16    
 
 Tiemann et al16 showed that Hemoglobin 
and Hematocrit were not sensitive and could 
lead to fatal perception of the true hemodynamic 
status since those two parameters did not have 
significant correlation with cellular perfusion 
and regional tissue oxygenation. Blood pressure 
(systolic) has long been sided away since 
MAP (mean arterial pressure) showed true 
hemodynamic status.14–16 This study showed that 
initial MAP did not differ in all patients since they 
all admitted in poor hemodynamic condition. 
Albeit the resuscitation and C-clamp insertion, 
the uncontrolled MAP afterward differed the 
outcome of the patient. The heart rate before 
and after the resuscitation could be an alarm, 
but it was not sensitive enough and influenced 
by other non-hemodynamic condition such as 
psychologic, accompanying pain, or hormonal. A 
scoring system was built to predict the prognostic 
factor of massive hemorrhage of an unstable 
pelvic trauma; where the only hemodynamic and 
physiologic factor included is Lactate blood level. 
Other center also applied the lactate level in the 
protocol to give picture of the end result of the 
unstable hemodynamic.1–4, 17–19 

 The late mortality of unstable pelvic 
injury caused by multiple organ failure owing 

to intractable hemodynamic shock.14,18–20 The 
main bleeding source was not the rupture artery, 
but the exsanguinous and the consuming of the 
coagulopathy components were.14, 20 The low 
thrombocyte count in this study did not have any 
association with the hematologic problem. The 
significant difference of the thrombocyte count 
between the survivors and the non-survivors 
might be attached to the consuming coagulopathy 
in massive hemorrhage. Unfortunately, this study 
did not have other coagulant components.

 In conclusions, the probability of survive 
in acute phase (2 x 24 hours)  after C-clamp 
insertion and resuscitation is affected by the 
postoperative mean arterial pressure.
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ABSTRACT

Background: Grown-up congenital heart disease (GUCH) patients are unique and challenges especially at developing country. 
The numbers of diagnostic as well as interventional cardiac catheterization procedures in GUCH patients are growing. The aim of 
this study was to report the outcome of cardiac catheterization including intervention procedure in GUCH.

Methods: The descriptive study was conducted at Sanglah Hospital, Denpasar, Bali, Indonesia. All patients (age of more than 12 
years) who underwent cardiac catheterization from 2011 until 2017 were included in this study. Patients, characteristic, types of 
catheter procedures, immediate complications, and outcomes were documented.

Results: A total 54 subjects were included with median age of 23 years and 70% were female. The first symptom that brought 
patients to hospital is dyspnea 46% and palpitation 32%. Five subjects underwent a diagnostic catheter procedure and 49 (91%) 
diagnostic and catheter based interventions. Transcatheter interventions procedures included atrial septal defect (ASD) (success 
rate of 20 per 21), patent ductus arteriosus (PDA) (success rate of 16 per16), ventricular septal defect (VSD) (success rate of  9 
per 9), pulmonal stenosis (PS) (success rate of 1 per 2), and aortic stenosis (AS) (success rate of 1 per 1). The complications 
encountered were transient dysrhythmias in 15 subjects, device embolization in 4 subjects, massive bleeding in 1 subject, and 
overall mortality in 2 subjects.

Conclusion: The number of the catheterization interventions in GUCH was 91% and ASD device closure was the most common 
procedure. Transcatheter intervention has a high procedural success rates (96%) and low procedural-related complications.
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 The advances of diagnostic and 
interventional cardiology have made the life 
expectancy rate of babies born with congenital 
defects increased. Nowadays, the number of 
patients with congenital heart defects who manage 
to reach adulthood increased and make a specific 
population as grown-up congenital heart (GUCH) 
patient. In developing country population of GUCH 
will reach 20,000 in coming years and nearing 1 
million in North America; and estimated to be 
roughly 100,000 in Spain. Approximately 60% 
cases congenital heart disease are diagnosed in 
infant aged <1 year, 30% in children, and 10% in 
adults.1,2 Not all GUCH patients has been diagnosed 
or intervened during childhood. GUCH patients are 
usually intervened through transcatheter, surgeries, 
and or the combination of both treatments. Cardiac 
catheterization is now reserved for diagnostic of 
specific anatomical and physiological problems, or 
for intervention. There is an increase in the number 
of transcatheterization procedure intervention 
in GUCH disease in which surgery are no longer 
necessary for some patients. In some cases, the 
best treatment for congenital heart disease is the 
combination between catheterization intervention 
and surgery.3 Cardiology services in Indonesia 
face many problems such as lack of access to 
pediatric cardiac center, shortage of well trained 
professional specialist for pediatric cardiac care, 
and lack of facilities for pediatric cardiac care unit.4

 More than 90% patients survive 
after transcatheterization, and the long term 
complications that may occur to patients with 
GUCH disease are arrhythmia, ventricular 
dysfunction, infective endocarditis, stroke, 
pulmonary hypertension, restrictive left 
ventricular compliance (diastolic dysfunction) 
after closure, and heart failure.5,6 In addition to 
the above problems, the publication of GUCH is 
very limited. There is no data regarding pattern of 
GUCH disease intervention in Indonesia. Children 
with heart defect who underwent intervention 
is seven times more than adult patients. Thus, 
this study was aimed to reportcardiac diagnosis 
and intervention of GUCH patients in Sanglah 
Hospital.

METHODS

 This descriptive study was conducted 
in Sanglah Hospital, Denpasar, Bali, Indonesia. 

All patients (age of more than 12 years) who 
underwent cardiac catheterization from 2011 
until 2017, were included in the study. This 
research has been approved by Ethics Committee 
of Faculty of Medicine Universitas Udayana with 
number of 1843/UN.14.2/KEP/2017. Sample 
size was calculated with type I error was 5%, 
the prevalence in previous research is 85%, and 
the precision was 10%; hence minimal sample 
size was 49 subjects.3 The patients’ demographic 
(such as age, gender, height, and weight), the 
types of (interventional or diagnostic studies), 
results, total procedural time, fluoroscopy, 
oxygen saturations and pressure recordings, 
immediate complications, and outcomes were 
documented.

 Transcatheterization is divided into 
two groups: therapeutic catheterization 
and diagnostic catheterization, based on 
clinical manifestation and echocardiographic 
examination. Therapeutic catheterization is 
said to be successful if the closure is performed 
completely. Residual, and in the case of stenosis 
defect, is said to be successful if the stenosis can 
be released completely. Embolization occurs 
when the device used to close the defect breaks 
loose. In the end of the catheterization, the type of 
procedure, result, procedural time, fluoroscopy 
time, pulmonary artery (PA) resistance index, 
and early complication were recorded. One 
day after catheterization, the patients undergo 
reevaluation of echocardiography in order to 
check the result of the closure. All data were 
entered in Statistical Package for the Social 
Sciences (SPSS). Descriptive analyses were 
applied as appropriate.

RESULTS

 A total of 54 subjects were included in 
this study with median age was 23 years (range 
13–59 years) and 70% were females. Most of 
them were symptomatic upon presentation with 
dyspnea on exertion being the most common 
presenting symptom. Atrial septal defect (ASD) 
was the most common cardiac malformation 
reported (Table 1).

 Out of the 54 subjects, 49 (91%) 
subjects underwent therapeutic catheterization 
while 5 (9%) subjects underwent diagnostic 
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Characteristics Subjects
 n= 54

Age during intervention, median, IQR, years 23 (13–59)
Age when diagnosed with CHD, median, IQR, 
years

20.5 (6–56)

Sex male, n (%) 16 (30)
Weight, mean (SD), kg 50.6 (13)
Height, mean (SD), cm 157.9 (11.5) 
Body mass index, n (%)

Underweight <18,5 kg/m2 19 (35)
Normal 18.5–24.9 kg/m2 28 (52)
Obese 25–29.9 kg/m2 7 (13)

First symptom, n (%)
Palpitation 17 (32)
Chest pain 12 (22)
Dyspnea on exertion 25 (46)
Murmur (abnormal heart sound) 2 (4)
Fatigue 11 (20)

Vital signs
Systolic, mean (SD), mmHg 108.6 (14.7)
Diastolic, mean (SD), mmHg 63.8 (9.2)
Pulse, mean (SD), bpm 80.3 (11.7)
Breath rate, mean (SD), bpm 20.4 (3.6)
Oxygen saturation, mean (SD), % 98 (1.3)

Laboratories measurements
Hemoglobin, mean (SD), mg/dL 14.0 (2.0)
Hematocrit, mean (SD), % 43 (6.0)

Type of heart disease, n (%)
PDA 16 (30)
VSD 11 (20)
ASD 24 (44)
PS 2 (4)
AS 1 (2)

Table 1. Patient’s demographic

IQR= interquartile range; CHD= congenital heart defect; 
PDA= patent ductus arteriosus; VSD= ventricular septal de-
fect; ASD= atrial septal defect; PS= pulmonary stenosis; AS= 
aortic stenosis

Variables Therapeutic 
(n=49)

Diagnostic 
(n=5)

Procedure time, mean (SD), 
minutes

98.2 (39.6) 57.6 (18.8)

Fluoroscopy time, mean (SD), 
minutes

24.7 (13.8) 12.1 (3.1)

Flow ratio, mean (SD), minutes 2.6 (2.6) 1.2 (0.3)

PA resistant index, mean (SD), 
minutes

4.6 (5.1) 25.2 (17.8)

mPAP, mean, (SD), mmHg 26.2 (15.1) 47.4 (16.1)
Early complications, n (%)

Massive hemorrhage 1 (2) 0
Embolization 4 (8) 0
Transient dysrhythmia 15 (31) 0

Ejection fraction 1 day after 
procedure, mean (SD)

67.8 (10.1) NA

Outcome, n (%)
Survive 47 (96) 5 (100)
Died 2 (4) 0

Table 2. Characteristic of catheterization procedures

NA= not analyzed; SD= standard deviation; PA= pulmonary 
artery; mPAP= mean pulmonary arterial pressure

catheterization due to ASD with nonreactive 
pulmonary hypertension (n=3) and doubly 
committed subarterial (DCSA) ventricular 
septal defect (VSD) with right coronary cusp 
(RCC) prolapse (n=2) on echocardiography 
evaluation before procedure. Therefore, 45 
had met successful criteria while 4 subjects 
unsuccessful (1 subject device deployed 
failure, and 1 subject has partial released of 

stenosis, and 2 subjects has immediately device 
embolization) (Figure 1).

 Transcatheter interventions procedures 
included atrial septal defect (ASD) closure 
(success rate 20/21), patent ductus arteriosus 
(PDA) occlusion (success rate 16/16), ventricular 
septal defect (VSD) closure (success rate 9/9), 
pulmonary stenosis (PS) ballooning (success 
rate 1/2), and aortic stenosis (AS) ballooning 
(success rate 1/1). The longer procedure time 
and fluoroscopy time were found in therapeutic 
catheterization (Table 2).

 Early complications reported after 
catheterization were minimal hemorrhage in 
site of puncture (69%), dysrhythmia such as 
ventricular tachycardia, ventricular extrasystole, 
and ventricular fibrillation (28% for all 
three). Mean ejection fraction one day after 
catheterization was 67.8%. There were 96% of 
the patients who survived composed of 96.3%; 
and only two of them were died (one patient 
died on 6th and another patient died 2nd day 
after transcatheter procedure due to ventricular 
tachycardia and pulmonary hypertension crisis) 

http://mji.ui.ac.id
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Figure 1. Diagram characteristic GUCH patients

(Table 2). Echocardiography evaluation on first 
day after therapeutic catheterization procedures 
showed 36 subjects had complete closure, 5 
subjects has residual shunt and 2 subjects as 
device embolization (Figure 1).

DISCUSSION

 Congenital heart disease is a broad 
malformation spectrum in the heart and aorta, 
which reaches rate of 7.1 per 1,000 live births in 
Oman, over one million population in the United 
States and 1.2 million population in Europe. 

Grown-up congenital heart disease is one of 
the clinical issues being developed by pediatric 
cardiology and adult cardiology.3,4 After catheter 
ization was introduced for the first time, it 
was found that interventional catheterization 
is beneficial for pediatric patients because of 
less invasive procedure, which then extended 
to adult patients.7,8 Due to the advancement of 
pediatric cardiology, cardiac surgery, and critical 
care, more babies born with congenital heart 
disease may survive to adulthood and survive at 
the rate of 85–90%.9,10 The types of congenital 
heart disease that have been found and corrected 
in patients with GUCH disease commonly are 
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ASD, VSD, tetralogy of Fallot (TOF), and PDA.11 

GUCH is a congenital heart disease that has been 
present since birth. The problems will begin to 
appear when the children reach adulthood like 
physical activity disturbance such as dyspnea, 
palpitation, chest pain, fatigue, and abnormal 
heart sound. The condition was similar to the 
study in Japan, in which GUCH may be diagnosed 
in patients with palpitation, arrhythmia, or 
progress of congestive heart failure.6 The defect 
should be closed but not all intervention can 
be done. If there has been primary pulmonary 
hypertension, it’s too late to do the closure 
intervention.

 Therapeutic catheterization in this 
report was done in 49 (91%) similar with that 
reported in UK which was 85%. In Pakistan, the 
number of intervention reached 105 (50.4%) out 
of 208 patients.3,12 The median age of patients 
who underwent catheterization intervention 
were 23 (range 13–59 years old), in which 
women was higher at 38 (70,4%). The youngest 
GUCH’s patient in Sanglah Hospital was 13 
years old, it’sbecause the limit age of pediatric 
patient in Sanglah Hospital under or equal 12 
years old. In Oman and Aga Khan University, the 
average age of GUCH patients who underwent 
catheterization intervention was 31.0±13.8 
years old, where cases in women slightly higher 
at 99 (50.8%) than men.1,3

 Catheterization intervention that took 
place at Integrated Cardiac Center Sanglah 
Hospital for congenital heart disease was ASD 
correction in 24 (44%) cases, followed by PDA 
in 16 (30%) cases, and VSD in 11 (20%) cases. 
The results were similar with the data from Aga 
Khan University in which interventions in GUCH 
patient were on ASD (55.3%), followed by VSD 
(26.2%), TOF (12.8%), and PDA (1.5%).1 AASD is a 
common congenital heart disease which accounts 
for 8–10% of all congenital heart disease (CHD) 
and is considered to be the most common type of 
CHD in adults.12

 In this study, defect closure was 
successful in 45 cases (91%), and unsuccessful 
in 4 cases (7%), similar with Japan (93%).7 

Immediately after device implantation, trivial or 
smoky residual shunt was detected in 13 (29%) 
subjects and this residual was decreased one 
day after procedure. That condition were similar 

to transcatheter ASD closure in adult at Cipto 
Mangunkusumo Hospital.11 Residual shunt may 
be due to different types of device implanted (not 
showed in this study).

 In 5 cases which undergone diagnostic 
catheterizations only 3 cases were ASD with 
pulmonary hypertension and 2 VSD DCSA with 
RCC prolapse. The five cases indicated as failure 
cases or not-closed had the mean pulmonary 
arterial pressure (mPAP) 47.4 mmHg; which 
was higher than the success cases with the 
mPAP 26.2 mmHg. Pulmonary hypertension 
is a hemodynamic and pathophysiological 
condition defined as an increase mPAP >25 
mmHg at rest, or mPAP>30 mmHg at exercise as 
assessed by right heart catheterization.13 There 
were various factors contributing to pulmonary 
hypertension or crisis in postoperative period 
such as presence preoperative hypertension 
(PAP>50 mmHg and pulmonary venous return 
(PVR 8.6 Wood Units), increased sympathetic 
tone, hypoxia, ischemia-reperfusion injury, 
fluid overload, positive pressure ventilation, left 
ventricular systolic or diastolic failure, acidosis, 
acute lung injury. Increases in right ventricle 
afterload due to an acute increase in PAP may 
precipitate right ventricle failure and lower 
stroke volume and arrhythmia.14 Remodeling 
of the right ventricle and the right atrium in 
response to long standing pressure and volume 
overload appears to generate the underlying 
arrhythmogenic substrate. Cardiac arrhythmia 
are important contributors to morbidity and 
mortality in patients with pulmonary arterial 
hypertension.15 Our patients has arrhythmia 
(ventricular tachycardia) and it’s related 
to preoperative pulmonary hypertension, 
contributed to left ventricular dysfunction and 
mortality.

 The minor complication was bleeding 
at puncture site (69%). On the other hand, 
major complications reported were massive 
bleeding in the vascular heart (2%) caused by 
i.e big catheter, used more than one catheter, 
and intervention was too long and difficult; 
embolization (8%) and transient dysrhythmia 
(31%). Study in Poland showed from 488 patient 
underwent transcatheter closure, there were no 
serious complications, no device embolization, 
and no fractures of the device, but only minor 
complication were recorded in 10 (13%) 
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patients with minimal venous access bleeding 
without transfusion.16 Overall complications 
rates were low after transcatheter device 
occlusion.

 The most unwanted complication is 
device embolization. Smaller rims surrounding a 
large defect may technically complicate successful 
device placement thus increasing the risk of 
embolization in ASD. Deficient anterior-superior 
rims of large ASD may increase the chance of 
contact between the device and the atrial wall.17 

In our study, embolization occurred in 2 subjects 
with large ASD, 1 of VSD subject, and 1 of PDA. 
All of the procedures were assessed under 
transthoracic echocardiogram (TTE), which were 
influence to the outcome.

 There were only 2 patients (4%) who 
died post-catheterization due to pulmonary 
hypertension crisis and dysrhythmia such as 
ventricular tachycardia. This was similar to 
fatal cases in Japan, in which 2 patient died 
(6.6%) during the follow-up period caused by 
prostatic cancer and severe chronic obstructive 
pulmonary disease and mid left ventricular 
dysfunction. In Aga Khan University also 2 
patients died (1%) caused by arrhythmia and 
septicemia.1,7

 There were some limitations in our study. 
We didn’t used nitric oxide (NO) for standard 
vasoreactivity test and treatment pulmonary 
hypertension crisis in this center. This was a 
retrospective study with a limited number of cases. 
Immediate evaluation post-device implantations 
were assessed with TTE which was different from 
trans-esophageal echocardiography examination 
(TEE) modality worldwide. Complications of 
device implantation is ideally observed in a 
long period of time. Our observation time was 
relatively short.

 In conclusion, GUCH patients were 
treated in Sanglah Hospital with 91% undergone 
interventional catheterization. ASD closure was 
the most common procedure. Transcatheter 
intervention has a high procedural success rates 
(96%) and low procedural-related complications.
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ABSTRACT

Background: Physical exercise was hypothesized to be able to improve the behavior of children with attention deficit/
hyperactivity disorder (ADHD) by improving attention and concentration. Several studies mentioned that physical exercise could 
make ADHD children calmer, not only as a supportive therapy, but also as a therapeutic therapy. The aim of this study was to 
evaluate the effects of physical exercise to the behavior of ADHD patients and to analyze the effects of Senam Kesegaran Jasmani 
1988 (SKJ 88) exercise compliance to the cardiorespiratory endurance in ADHD children.

Methods: This study was an experimental study with 40 subjects from a special needs school in Tangerang, Indonesia. Subjects 
were given SKJ 88 exercise for 8 weeks, and the level of cardiorespiratory endurance was assessed with 600 m run before and 
after intervention.

Results: 21 subjects (52.5%) were compliant, and the rest were very compliant. Although statistical analysis showed that there 
was no significant difference in cardiorespiratory endurance before and after intervention, the mean results of cardiorespiratory 
endurance test before intervention was higher than after. Mean time spent in the 600-m run before intervention was 497.9 
seconds (SD 73.53), and after intervention was 313.7 seconds (SD 43.28).

Conclusion: Based on the statistical test, we concluded that there was significant decrease of time spent for cardiorespiratory 
endurance test (p<0.001). The reduction of time taken to run 600 m by 184.3 seconds (SD 73.33) showed the improvement of 
cardiorespiratory endurance after the treatment.

Medical Journal of Indonesia

Community Research

Corresponding author: Listya T. Mirtha
tresnanti.listya@ui.ac.id

Keywords: children with ADHD, physical exercise, cardiorespiratory endurance

https://doi.org/10.13181/mji.v27i1.1745


Mirtha and Sekartini.
The effect of SKJ 88 exercise on ADHD children 45

Medical Journal of Indonesia

 The prevalence of attention deficit and 
hyperactivity disorder (ADHD) has increased 
over the years, from 2–4 per 10,000 children 10 
years ago to 15–20 per 10,000 children last year.1 
The cause of this disorder remains unknown, 
but several studies has mentioned about the use 
of physical exercise as supportive therapy or 
even as therapeutic therapy in the replacement 
of pharmaceutical therapy. ADHD is a chronic 
neurobehavioral abnormality that causes 
changes in behavioral inhibition, has an efficient 
functioning in aim-oriented activity, or performs 
activity regulation according to the appropriate 
development stage. Disturbance in behavioral 
inhibition is also known as impulsivity, whereas 
an inability to function efficiently to fulfill aims 
is called inattention. Moreover, hyperactivity is a 
failure to regulate activity according to age.2

 Senam Kesegaran Jasmani 1988 or often 
abbreviated SKJ 88 is a form of physical exercise 
that was popular in Indonesia during the new order 
governance. It was first introduced in 1984 (SKJ 
84) according to Indonesian Presidential Decree 
No. 17/1984 on Jam Krida Olahraga.3 During 
that time, Indonesian government had a slogan 
“To exercise the general public and to publicize 
exercise” (mengolahragakan masyarakat dan 
memasyarakatkan olahraga) in order to increase 
the quality of human resources in Indonesia. It 
is believed that exercising regularly can increase 
physical and spiritual health. To show seriousness 
in increasing the interest of physical exercise 
across the country, the Minister of Youth and 
Sports at that time, Abdul Gafur, socialized a form 
of exercise that was obligatory every morning 
for elementary students to government officers. 
SKJ 88 was another form of exercise that was 
developed and improved from the exercises that 
has been introduced before. The implementation 
was set by the Decree of the Minister of Youth and 
Sports No. 0009/MENPORA/88, dated back to 
July 7, 1988.3 

 Based on the characteristics, SKJ 
88 is a type of cardiorespiratory endurance 
exercise consisting of simple and easy-to-follow 
movements that can be performed by anyone, 
dynamic, cheerful, safe, and accompanied by 
music in the process. This form of exercise can be 
done individually or in small groups. For younger 
children, this exercise can give them opportunity 
to socialize with peers and the environment 

during their growth and development period. In 
addition, the movement in SKJ 88 also involves 
movements of the large muscle groups of the 
upper limb (biceps, triceps, deltoid), lower limb 
muscles (quadriceps, hamstring, gastrocnemius), 
and trunk muscles (abdominal and back).4 

 One of the components of physical 
exercise is cardiorespiratory endurance which 
is the ability of the cardiorespiratory system to 
take oxygen and distribute it to the whole body 
especially in the tissue that is currently active 
in the metabolism process.5,6 Physiological 
responses of physical exercise in children 
affects the cardiovascular system, respiration, 
blood circulation, and musculoskeletal. 
Volume of maximal oxygen uptake (VO2max) is 
commonly used as cardiorespiratory endurance 
measurement. VO2max increases as the age 
increases, reaching maximum VO2max at 18 years 
old for boys and 14 years old for girls. 

 One of the non-pharmaceutical therapy 
in children with ADHD is behavioral modification 
and play therapy followed with rhythmic 
movements. Being simple, easy to follow, with 
music companion, SKJ 88 has the potential to 
be a physical exercise option for ADHD. Based 
on this thought, SKJ 88-exercise, which is a 
cardiorespiratory endurance exercise model, 
is expected to provide positive benefits when 
performed by ADHD children because it combines 
elements of moving, practicing, playing, and 
music in its process. The aim of this study was to 
analyze the effects of SKJ 88 exercise compliance 
to the changing of cardiorespiratory endurance in 
ADHD children.

METHODS

 This study used experimental research 
design, namely the pretest and posttest design, by 
giving routine SKJ 88 exercise to the subject.7, 8 The 
study was conducted at Sekolah Khusus Al-Ihsan 
Tangerang for 8 weeks, from 31st October until 
23rd December, 2011. Study participant fulfilled 
the inclusion and exclusion criteria for this study 
and finished the treatment until the end. Exercise 
compliance was the ability of the participant to 
come and perform SKJ 88 exercise properly in the 
school. The benchmarks used were the number 
of participant’s attendance and the ability to do 
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SKJ 88 exercise. The required forms were filled 
by instructor in charge of SKJ 88 exercise. Total 
attendance was assessed based on the recordings, 
while the assessment of exercise when performed 
was based on the checklists. Initially, the level 
of participants’ compliance in SKJ 88 exercise 
was grouped into non-compliant and compliant. 
However since there was a discrepancy, we made 
an adjustment based on the data distribution cut-
off and changed the grouping into compliant and 
very compliant. Compliant was attendance less 
than cut-off value of total attendance, and total 
score on the checklist of exercise assessment 
over 8 weeks was less than the new cut-off. Very 
compliant was attendance more than or equal 
to the cut-off value of total attendance, and total 
score on the checklist of exercise assessment over 
8-week period was more than or equal to the new 
cut-off value. Level of children’s cardiorespiratory 
endurance was measured using 600-meter run 
test. 

 Participants, environment, and study 
officers in this study were prepared before the 
cardiorespiratory endurance measurement. 
Participants preparation included: 1) sleeping 
adequately (at least 7 hours) on the night before 
the examination; 2) not performing heavy 
physical activity that caused fatigue the day 
before the examination; 3) not smoking nor 
drinking coffee or alcohol 3 hours before the 
examination; 4) having last meal 2 hours before 
the examination; 5) wearing sports clothing that 
absorbed sweat and comfortable to move in; 6) 
wearing comfortable shoes according to the test 
performed. Study preparation included: 1) health 
officer/non-health officers to act as: a. field officer 
(5 people), being in charge of cardiorespiratory 
endurance test (give start cue, timing, record the 
results), b. instructor (4 people), giving SKJ 88 
exercise, c. medics (5 people), helping researcher 
when performing physical examination; 2) 
preparation of the test equipment and facilities 
as follows: a. cardiorespiratory endurance 
measurement test such as a running track, 
stopwatch, start flag, whistle, stationery to record 
the results, form, race number, b. physical, growth 
and development examination equipment such as 
stethoscopes, stature meter, digital scales, body 
fat analyzer, sphygmomanometer, results form, 
and stationery to record the results; 3) identifying 
participants, explaining and giving examples to 
correctly do examination; 4) using behavioral 

modeling, prompting and reinforcement for 
study participant to be comfortable. Preparation 
of the environment included: 1) endurance test 
done at the field started at 07.00 am; 2) physical 
examination conducted indoors, in a quiet room, 
using air conditioner maintained at a temperature 
of 21–25°C. After the preparation, participants 
began to follow the study protocol.

Stage of examination
 This study consisted of three stages of the 
examination. Stage I examination was done before 
the participant performed cardiorespiratory 
exercise: 1) filling out the study forms by parents, 
which included name, age, date of birth, gender, 
address, occupation of parents, and parents’ 
income; 2) data input of participant’s physical 
activity by parents, with a total scoring of physical 
activity was performed by the physician; 3) filling 
the checklist of ADHD diagnosis according to 
DSM-IV TR criteria to determine the type of ADHD 
by pediatrician; 4) physical and motoric growth-
development examination of participant by 
researcher; 5) cardiorespiratory endurance test 
of participant using 600-meter run test conducted 
by an instructor. This stage was conducted a day 
after step number 1 to 4.

 The 600-meter run test began with 
preparation such as blood pressure, breathing, 
and pulse measurement in a sitting position. 
Participants warmed up with stretching 
quadriceps, hamstring, gastrocnemius, that 
were held for 10 counts per movement together 
with the instructor. The participants were 
instructed to run towards the finish line with a 
total distance of 600 meters. Participants stood 
behind the start line. After the command “ready”, 
participant took a stand start and prepared to 
run. After hearing the whistle and seeing the 
flag raised by the officer, the participant ran 
to the finish line. Verbal encouragement from 
study officers were allowed during the test. 
Time was recorded from the time the whistle 
sounded until the participant crossed the finish 
line. Participants were considered failed if they 
did not successfully complete the required 
distance. After the run, participants underwent 
cooling of the quadriceps muscles, hamstring, 
gastrocnemius, with stretching exercises 10 
counts per movement. After cooling period, the 
measurement of blood pressure, breathing, and 
pulse was repeated in sitting position. 

http://mji.ui.ac.id



Mirtha and Sekartini.
The effect of SKJ 88 exercise on ADHD children 47

 Stage II examination was the period of 
examination when the participants did SKJ 88 
exercise for 8 minutes 38 seconds in two sessions 
a day at school (before starting lessons at school 
and before going home) 5 days a week. The goal 
was to assess compliance (presence and ability 
to conduct) of SKJ 88 exercise, cardiorespiratory 
endurance test, and participant’s behavior during 
the study. In this stage, the instructor filled the 
attendance form and compliance checklist of 
SKJ 88 exercise. Evaluation during the 8-week 
period included: 1) measurement of participant’s 
cardiorespiratory endurance using 600-meter 
run test conducted by the instructor; 2) recorded 
complaints that the participants had during the 
run. 

 Participant selection used non-probability 
sampling with consecutive sampling method. All 
children with ADHD that met the selection criteria 
were included in the study.9 Inclusion criteria 
were as follows: a) boys and girls aged 6–12 years; 
b) diagnosed ADHD by a physician; c) attending 
Sekolah Khusus Al-Ihsan (Al-Ihsan Special-Needs 
School) in the academic year of 2011/2012, 
(d) were not using drug for ADHD of for at least 
one month; e) did not participate in structured 
physical activity; f) joined routine physical 
exercise for less than 3 times a week; g) having 
no contraindications to perform physical exercise; 
h) having parents’ consent by signing the form. 
Participants were excluded if: a) having previous 
musculoskeletal injuries or worsened symptoms 
that caused contraindication to do exercise; b) not 
having parent’s consent to participate in the study. 
The sample size used in the study was calculated 
using sample size equation for analytical research 
formula and the results of numerical pairs 34 
people. To anticipate the drop out, an additional 
15%  was added to the total participants needed, 
which were 5 people in total.7, 8 Thus, the minimum 
required sample size were 39 people. Nevertheless, 
the number of participants that joined this study 
were limited to the number of student that met the 
inclusion criteria. 

 The collected data were then analyzed as 
follows: 1) descriptive statistics to determine the 
physical and socio-demographic characteristics, 
based on the mean and standard deviations. 
Results were presented in tabular and written 
form, adapted to the scale and distribution 
data; 2) data recapitulation of SKJ 88 exercise 

compliance and analysis on each compliance 
indicators using one-sample t test. Data were 
analyzed to determine differences between the 
study participants’ behavior before and after the 
treatment with paired t test. Normality test was 
done using Shapiro Wilk test since the number 
of study participants were less than 50. P value 
<0.05 was considered statistically significant; 3) 
cardiorespiratory endurance analysis before and 
after exercise during the 8 weeks’ intervention 
period were done using paired t test; 4) ANOVA 
test to compare cardiorespiratory endurance 
between the compliant and very compliant group. 
Post-hoc Bonferroni analysis were also conducted 
to determine the effects of SKJ 88 exercise 
compliance to the changes in cardiorespiratory 
endurance after intervention. This study had 
received approval from the Research Ethics 
Committee of the Faculty of Medicine of 
Universitas Indonesia with the permission of 
ethics number 554/PT02.FK/ETHICS/2011. 
Informed consent was received from parents of 
study participants after receiving explanation 
about the intervention. 

RESULTS

The physical and socio-demographic 
characteristics of study participant 
 Table 1 shows the physical and socio-
demographic characteristics of study participants. 
The mean age of the participants were 9–10 years 
old that had motoric development in accordance 
to the age of the participant. Most participants 
(18 children) had healthy nutritional status. 70% 
of the subjects had a physical activity level 1–2 
metabolic equivalent of task (MET). The majority 
(97.5%) of participants were categorized as less 
active in the physical activity category. Greater 
number of the participant had ADHD category of 
predominant inattention (45%) (Table 1).

Attendance absentee pattern changes
 Based on the pattern of participant’s 
attendance in the fourth and eighth week, there 
was an increase on the average attendance by 
2.6 days (SD 1.99). Statistical analysis showed a 
significant increase (p<0.001) in the participant 
attendance. Total attendance of participant for 
the period of 8 weeks at 90.9% (SD 5.42), and 
using the cut-off value of the median showing 
the attendance of the participants had exceeded 
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Characteristics Boy mean (SD) (n=24) Girl mean (SD) (n=16)
Age (year old) 9.5 (1.41) 10.2 (1.59)
Body height (cm) 137.9 (11.23) 136.7 (14.1)
Body weight (kg) 38.1 (16.80) 35.9 (13.91)
Body mass index (kg/m2) 19.3 (5.24) 18.5 (4.23)
Body fat mass (%)* 19.3 (5.69) 18.8 (8.90)
Age, n (%)

6–9 years old 7 (17.5) 8 (20)
10–12 years old 17 (42.5) 8 (20)

Nutrition state, n (%)
Underweight 5 (12.5) 1 (2.5)
Healthy weight 8 (20) 10 (25)
Overweight 4 (10) 4 (10)
Obese 7 (17.5) 1 (2.5)

Motoric development, n (%)
Appropriate by age 24 (60) 16 (40)
Unappropriated by age 0 (0) 0 (0)

Physical activity level, n (%)
1–2 MET 15 (37.5) 13 (32.5)
>2–3 MET 4 (10) 1 (2.5)
>3–4 MET 2 (5) 1 (2.5)
>4–5 MET 3 (7.5) 0 (0)
>5–6 MET 0 (0) 1 (2.5)

Physical activity category, n (%)
Less active 24 (60) 15 (37.5)
Active 0 (0) 1 (2.5)

ADHD type, n (%)
Predominant inattentive 9 (22.5) 9 (22.5)
Predominant hyperactive-impulsive 3 (7.5) 2 (5)
Mix 12 (30) 5 (12.5)

Academic achievement, n (%)
Poor 0 (0) 0 (0)
Enough 1 (2.5) 2 (5)
Good 23 (57.5) 14 (35)

Economic state, n (%)
Low 1 (2.5) 2 (5)
Middle   17 (42.5) 11 (27.5)
High 6 (15) 3 (7.5)

Compliance level
Very compliant 13 (68.4) 6 (31.5)
Compliant 11 (52.3) 10 (47.6)

Table 1. Physical and sociodemography characteristics of study subjects

* n=25, age ≥10 years old; MET=metabolic equivalent of task

90%. From the adjustment, it was obtained that 
29 subjects were very compliant, and the rest was 
compliant. 

Compliance of Subject Research Based on 
Ability Doing SKJ 88 Exercise
 The increase of the mean score was 27.5 
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days (SD 12.03). Statistical analysis showed a 
significant increase (p<0.001) on the ability of 
the subject doing SKJ 88 exercise. Compliance 
subjects were measured both in quantity and 
quality for a success rate of research. Indicators 
quantity of this treatment was the absence of 
presence, while the ability to do SKJ 88 exercise 
was an indicator of the quality of treatment. In this 
study, the subject was said to be “very comply” if 
it had met compliance in quantity and quality, so 
only did grouping that contained a subject that 
really met compliance in quantity and quality. 
Instead, the subject was said to be “comply” if it 
did not meet one compliance.

The subject compliance based on attendance 
and ability doing SKJ 88 exercise
 Participants compliance were measured 
both in quantity and quality to assess the 
success rate of the study. Quantity indicators of 
the intervention were based on the attendance, 
while the ability doing SKJ 88 exercise was a 
quality indicator of intervention. In this study, 
the participants were considered as “very 
compliant” if they had met the compliance criteria 
both quantitatively and qualitatively. Therefore, 
the group only consisted of participants that 
were compliant both in quantity and quality. 
Conversely, participants that were compliant did 
not comply either quantitatively or qualitatively. 
Based on the predefined grouping and adjusted 
distribution of data, 19 subjects were very 
compliant, and the rest was compliant for the 
intervention. Compared to previous results, 
compliance of 10 subjects only increased in 
quantity, but not in the quality after intervention 
for 8 weeks. 

Cardiorespiratory endurance level 
 From the test results, the 
cardiorespiratory endurance level was obtained. 
Statistical analysis showed that there was 
no significant difference between the level 
of cardiorespiratory endurance before and 
after intervention. However, the running time 
spent on the cardiorespiratory endurance tests 
showed that the result prior to treatment was 
497.9 seconds (SD 73.53) and after treatment 
was 313.7 seconds (SD 43.28). Based on the 
statistical analysis, the decrease of time results 
in cardiorespiratory endurance time tests were 
significant (p<0.001), with a mean difference 
of 184.3 seconds (SD 73.33). Hence, it could be 

concluded that there had been an improvement 
of cardiorespiratory endurance in participants 
after intervention (Figure 1). 

Effects of SKJ 88 exercise compliance towards 
cardiorespiratory endurance changes 
Shapiro Wilk normality test showed normal 
distribution of the cardiorespiratory endurance 
test results. Cardiorespiratory endurance was 
improved after intervention in both group of very 
compliant and compliant participants. Statistical 
analysis showed that SKJ 88 exercise compliance 
was significantly different (p<0.001) in improving 
cardiorespiratory endurance in both participant 
in very compliant and compliant groups. In 
addition, there were a significant improvement 
in the cardiorespiratory endurance (p<0.001) 
in both groups at each measurement although 
the results of post hoc Bonferroni showed no 
significance difference between compliant and 
very compliant group at each measurement. 
Nevertheless, the mean difference between 
before and after intervention were greater in the 
very compliant group.  
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Figure 1. Cardiorespiratory endurance during SKJ 88 exer-
cise. There was a tendency of improving of endurance after 
the intervention (* p<0.05)
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DISCUSSION

 One of the inclusion criteria in selecting 
study participant was based on DSM-IV that 
mentioned ADHD were frequently found in 
primary school children. Thus, the age range 
of the participant were 6–12 years old.2 Several 
children (14/40) who studied at Sekolah Khusus 
Al-Ihsan already passed primary school phase, 
but in the process, they received rejection 
from the school environment and moved to 
other school. SKJ 88 exercise is one of the 
non-pharmaceutical therapy in children with 
ADHD by modified behavioral and play therapy 
followed with rhytmic movement. The most 
significant increase could be seen after doing 
SKJ 88 exercise was improving cardiorespiratory 
endurance and behavior after the treatment. 
SKJ 88 exercise was used as an intervention in 
this study which was given as a mandatory part 
of the learning activities in the school. This is 
a lucrative opportunity to introduce forms of 
physical activity in children with ADHD at school 
as well as an effort to maintain the continuity of 
the implementation and to reduce the risk of 
participant’s non-compliance during the study. 
Remembering that ADHD children has low 
motivation to participate in physical exercise, 
it is necessary to give chance to ADHD children 
to participate in physical exercise to improve 
physical fitness and motoric ability. 

 In this study, participants’ compliance 
was assessed from two aspects, namely the 
attendance and the ability of doing SKJ 88 
exercise. Both showed significance results. From 
the attendance, significant improvement was 
seen from 1) increase attendance of participants 
in the school beginning from the fourth week of 
intervention; 2) decrease number of absence in 
school due to illness beginning from the fourth 
week of intervention until the eighth week. 
Meanwhile from the aspect of ability doing SKJ 
88 exercise, the most significant changes could 
be seen from 1) increased ability along with 
interest of participants in doing SKJ 88 exercise 
with more enthusiasm and by being more 
active after merely seeing their peers doing 
SKJ 88; 2) increased in participants’ ability in 
terms of skills in coordinating the movement in 
accordance with the movement exemplified by 
the instructor.

 SKJ 88 exercise was carried out every day 
in school with an instructor giving larger visual 
instruction compared to verbal instruction and 
with constant supervision during the whole 
exercise process. This was done in accordance 
to the recommendations of physical exercise for 
children issued by American College of Sports 
Medicine (ACSM). In order to ensure the security 
of the physical exercise implementation in 
children, proper instruction should be given, and 
exercise should be supervised.10 In addition, to 
anticipate boredom that might occur during the 
study and to make sure the participant were able 
to do the exercise, the SKJ 88 exercise was carried 
out in two practice sessions, before school started 
and before participants returned home, with 
each session lasted for 8 minutes 38 seconds. 
The total time spent for SKJ 88 exercise in a day 
was 17 minutes 16 seconds, so that the energy 
source during this exercise was about 80% from 
aerobic energy sources and the remaining 20% 
anaerobic.11 Thus, SKJ 88 exercise in this study 
was a form of exercise for cardiorespiratory 
endurance.

 In the beginning of this study, simulations 
were conducted in advance for all matters related 
to the whole study and also for the participants, 
parents, and teachers at school. SKJ 88 song used 
during the exercise was played in the school for 1 
month before the study was conducted to see the 
participants’ response when they heard the song. 
From the first time SKJ 88 music being played in the 
school, no rejection was given by the participants. 
The participants’ parents who initially felt 
anxious and was afraid of the intervention given, 
finally gave permission for the children to join 
SKJ 88 exercise. Parents’ participation could also 
be seen from their companion to the participant 
every Friday by joining the SKJ 88 exercise. This 
was in accordance to Cairney et al's research, that 
another form of treatment for ADHD children 
was by giving physical activity that was likeable 
and doable, with movements that could be easily-
trained. Hence, there would be an increase in 
persistence for the activity.6 The hope was that 
participation would increase along with the 
process of adaptation from all parties involved, as 
well as the establishment of compliance towards 
physical activity.

 Several factors played role in the 
compliance of the participants in doing SKJ 
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88. Socialization of the SKJ 88 implementation 
influenced subject compliance. SKJ 88 has simple 
movements with a pleasant musical companion 
that could be a factor of interest shown in the 
participants in performing SKJ 88 every day 
at school, which then could be performed at 
home without help by several participants. This 
independence began to appear on the participant 
from the fourth week of SKJ 88 exercise 
implementation. The most important thing 
that played an important role was the support 
of parents and teachers who patiently helped 
in the form of verbal encouragement to the 
participants while doing exercises SKJ 88 since the 
introduction period. They made the participants 
more excited and motivated in doing the SKJ 88 
exercise. During the exercise period, behavioral 
modification was given to participants in form of 
modeling, prompting, and reinforcement.

 Previously mentioned, a child could 
experience improvement in cardiorespiratory 
function after doing physical exercise although it 
was not the same as adults. In this study, participants 
showed very low level of cardiorespiratory 
endurance. This result was consistent with the 
findings from Wu et al., where there was low 
cardiorespiratory endurance in children with 
coordination difficulties in Taiwan.12 In other words, 
subjects in this study had a risk of low physical 
fitness, causing reciprocal effects to the motor skills 
and participation in physical exercise.

 In this study, cardiorespiratory endurance 
test that were used was a form of field tests 
as previously conducted in other studies.12–14 

Measurement of cardiorespiratory endurance 
using field tests (sub-maximal test) were 
easier to conduct compared with laboratory 
tests (maximum test). The cardiorespiratory 
endurance tests required the participants’ ability 
to receive instruction, to coordinate, to cooperate, 
and to have high motivation. This had become one 
of the difficulties for the participants in this study. 
Similar to cardiorespiratory endurance exercise 
test conducted by Tamin TZ15 in children with 
intellectual disability (ID), the study encountered 
some hindrance associated with the participants’ 
disorder and the limitations while taking 
cardiorespiratory endurance measurement. 
Several obstacles encountered in this study 
during 600-meter run test simulation in athletics 
track at Sekolah Ragunan were participants’ lack 

of motivation and attention, participants’ low 
motoric skills, and participant’s discomfort due 
to track width and the hot weather. This was 
not in accordance with the special consideration 
given for physical exercise in children as issued 
by ACSM. Implementation of physical exercise in 
children should be performed in an environment 
with a neutral temperature and should always 
pay attention to the hydration factor for body 
since the temperature regulation in children were 
still immature.16 In addition, the large area of the 
place caused difficulties for officers and teachers 
to monitor and control the subject.

 This study showed a significant 
improvement in time spent for cardiorespiratory 
endurance test after intervention were given 
regardless of whether cardiorespiratory 
endurance level changes were significant or 
not. It took an average of 497.9 seconds for 
the participants to run 600 meters before the 
treatment, and the average time decreased to 
313.7 seconds after 8 weeks of intervention. The 
test time reduction showed an improvement 
of cardiorespiratory endurance. Hence, it can 
be assumed that there had been a process of 
adaptation from doing SKJ 88 exercise, which was 
a simple form of cardiorespiratory endurance 
exercise.

 The downward trend in the mean time in 
the fourth week of treatment in this study was an 
acute response to workouts. As mentioned before, 
to cause an acute response from children, a higher 
intensity physical activity is required.17 Most 
participants were classified as having low physical 
activity, causing SKJ 88 exercise implementation 
led to an acute response in their body. Meanwhile, 
after the eighth week of intervention, the process 
of adaptation in their body had begun. This was 
indicated by several participants in the study felt 
the need to replay SKJ 88 music after the exercise 
had finished to redo the exercise from the fourth 
week. Similarly, parents of participants  told the 
researcher that the participant tried to do the SKJ 
88 exercise by their own, so that they felt the need 
to buy their own SKJ 88 music to accompany their 
children exercising at home. This indicates that 
evaluation of the exercise program given to ADHD 
children is needed at the eight week.

 In addition, parents had also reported that 
doing SKJ 88 exercise routinely at schools made the 
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children healthier and less susceptible to disease 
even though the surrounding were sick. This is 
proven by a decreased in the number of student 
absent from school due to illness. The range of 
0-6 days of absence due to illness in the first 4 
weeks (with an average of 1-4 days) was reduced 
to 0-1 days in the second four weeks (with an 
average of 1 day). It was also acknowledged that 
children did not get tired easily in daily life, which 
made them more vibrant in activity. These results 
were in line with the findings of Baxter-Jones 
and Tolfrey, which stated that providing aerobic 
exercise for children to improve their physical 
fitness level is beneficial for physical performance 
and its relationship to health. It will provide 
improvements in cardiorespiratory endurance 
by 5%.17 This study showed an improvement of 
cardiorespiratory endurance travel time by 37% 
after treatment for 8 weeks.

 In this study, both very compliant 
and compliant groups equally improved 
cardiorespiratory endurance and behavior 
after the treatment. In other words, compliance 
became a major factor for changes in 
cardiorespiratory endurance and behavior of 
ADHD children through the provision of physical 
exercise even though the hypothesis of this study 
was not proven. This was because all subjects 
were in the same compliant group before 
adjustments were done. The adjustments were 
performed by using clustering differentiation 
with cut-off value based on the distribution of 
new compliance data obtained, in which the 
value was high enough.

 In this study, compliance  was established 
from the beginning of the study and was not 
there from the start before SKJ 88 exercise 
implementation. The results in this study 
showed an increase in compliance both in 
quantity and quality aspects, along with the 
improvement of cardiorespiratory endurance 
and the participants’ behavior. The compliant 
group showed improvement of travel time in 
cardiorespiratory endurance test after 8 weeks 
of treatment, although not as fast as in the very 
compliant group. Interestingly, teachers saw 
more improvements in the compliant group. In 
other words, participants who were compliant 
showed more behavioral improvement in school. 
This showed that the participants’ behavior could 
be different between at school and at home, so 

the observation of behavior was still required at 
both places and cannot represent each other.

 This study reported that compliance of 
doing SKJ 88 exercise influence cardiorespiratory 
endurace of ADHD children which was 
marked by reduced time spent while doing 
run test as cardiorespiratory endurance test 
in both compliant and very compliant group. 
However, the very compliant group had better 
cardiorespiratory endurance test result than the 
compliant group. Additionally, the study showed 
that compliance doing SKJ 88 exercise influenced 
the improvement of behavior at home and school 
in both very compliant and compliant group which 
assessed by SPPAHI parent (SPPAHI-O/ Skala 
Penilaian Perilaku Anak Hiperaktif-Orangtua) 
and SPPAHI teacher (SPPAHI-G/ Skala Penilaian 
Perilaku Anak Hiperaktif-Guru).18

 In conclusion, this study showed the 
improvement of cardiorespiratory endurance 
after intervention of SKJ 88 exercise. Improvement 
pattern of cardiorespiratory endurance of the 
subject appeared on the fourth week, which 
gradually decreased until the eight week. The 
authors suggest this exercise to all ADHD 
children and recommend it as a part of physical 
education subject in school. SKJ 88 exercise may 
be used as a supplementary therapy to improve 
cardiorespiratory endurance of ADHD children. 
Moreover, further research is warranted such 
RCT design by adding external comparison group 
to prove the association between compliance 
by doing SKJ 88 exercise and cardiorespiratory 
endurance. 
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ABSTRACT

A 14-years-old boy came with chief complaint of epiphora and history of globe rupture repair surgery due to facial trauma one 
year ago. Patient got complications from the trauma, including nasolacrimal duct obstruction, phthisis bulbi, enophthalmos, facial 
deformities, and ptosis. Multidisciplinary approach was performed simultaneously in one session surgery which included oral 
mucosal graft for non-irritative phthisis bulbi, silicone block implant for blowout fracture, external dacrycystorhinostomy for 
obstructed nasolacrimal duct, fascia lata brow suspension/frontalis sling for ptosis, and septorhinoplasty for nasal augmentation. 
After the surgery, symptoms of epiphora had resolved and aesthetical improvement of facial deformities was also prominent. 
Management of old orbital fracture poses additional challenges due to the complications that have occurred over time. Loss of 
functionality may seem impractical to manage because no function can be pertained. Nevertheless, it is important to still perform 
surgical repair for aesthetic purposes due to the psychological effect on their daily lives.
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 Facial trauma is associated with injuries 
to the adjacent facial bones and soft tissues, that 
may cause concomitant ocular injuries with vision 
disturbance.1,2 The most common facial bones 
fractures found are the mandible, nasal, midface, 
zygoma, and orbital with variation of incidence 
depends on geographic factor, injury mechanism, 
and study population.3,4 The most frequent causes 
of facial trauma with orbital involvement and 
ocular injuries include motor-vehicle accident 
(MVA), assault, falls, and sports accident, with 
MVA causing the most destructive trauma.2,4 

 Complications of facial trauma vary 
widely depending on the structures involved.5–7 

The principle management of orbital involvement 
in facial trauma is to preserve the ocular function, 
adjacent soft tissues, orbital wall and facial bones 
integrity, as well as the facial aesthetic aspect. 
When no function can be pertained, aesthetic 
aspect remains the main goal of facial trauma 
management. The physical deformities create 
detrimental psychological effects, rendering 
an individual’s capability to function normally 
in their daily life. Patients with complex facial 
fractures are also reported to have poorer long-
term psycho-social well-being.8, 9

 Ideal timing of surgical intervention 
varies on the type of injury. Best aesthetic results 
for fracture repair are achieved within the first 
two-weeks. Prolonged periods of treatment delay 
may be suboptimal due to soft tissue scarring 
and bone callus, causing additional difficulties in 
its management, higher complication rate, and 
inferior surgical outcome.3,4,6,10

 This case reported the complications of 
old naso-orbital fractures and ocular injuries 
caused by facial trauma such as enophthalmos, 
post traumatic nasolacrimal duct obstruction, 
telecanthus, and ptosis which developed due to 
untreated fractures. The severity of the injuries 
had caused the involved eye to become phthisical 
and also caused facial deformities which posed 
additional psychological problem. Despite the 
loss of eye function, surgical measures could still 
be taken. Orbital reconstruction for aesthetic 
purpose could be performed in conjunction 
with the dacryocystorhinostomy (DCR) for the 
obstructed duct and ptosis repair, in the hope 
of promoting this patient’s quality of life. The 
purpose of this case was to demonstrate the 

surgical intervention of old naso-orbital fractures 
with ocular involvement caused by facial trauma, 
the challenges of the management, and the 
importance of aesthetic repair on patient’s quality 
of life. 

CASE REPORT

 A 14-years-old boy came with chief 
complaint of epiphora and history of globe rupture 
repair surgery due to facial trauma one year 
ago. General examination showed the presence 
of facial and saddle nose deformities. From the 
ophthalmological examination, the right eye was 
within normal limit. The left eye was found to 
be phthisical, enophthalmos, hypoglobus, with 
ptosis of the eyelid (Figure 1). Eyelid examination 
revealed no levator action and vertical palpebral 
fissure, with horizontal palpebral fissure of 22 
mm. There was not enough orbital volume of 
the left eye when evaluated using eye prosthesis. 
The intraocular pressure was low with quite 
conjunctiva, ocular motility restriction to all 
directions, visual acuity of no light perception, 
and discontinuity of the inferior orbital rim with 
no crepitation with quite conjunctiva. Corneal 
sensibility was still positive. The lacrimal sac was 
still palpable with slight redness, but no discharge 
was found on lacrimal sac massage. The anel test 
was negative and probing test showed a hard stop 
of the lacrimal system. No left facial hypesthesia 
was found. The patient was assessed with post 
traumatic nasolacrimal duct obstruction of the 
left eye due to nasal bone fracture, traumatic 
eyelid ptosis of the left eye, impure blow out 
fracture of the left eye, telechantus, and phthisical 
left eye. 

 The planned surgical procedures 
for this patient were a combination of 
dacryocystorhynostomy (DCR) with silicone 
tube insertion, cantholysis-canthopexy, and 
canthoplasty, oral mucosal graft of the left eye, 
fascia lata brow suspension/frontalis sling, and 
repair of the blow-out fracture using silicone 
block in general anesthesia together with 
septorhinoplasty procedure by ear, nose and 
throat (ENT) department. 

 Preoperative assessment was performed 
using eye prosthesis in place because the eye was 
phthisical and enophthalmos, making it difficult 
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Figure 1. A) coronal; B) axial; C) sagital orbital CT scan im-
ages revealing phthisical left eye with orbital medial wall 
destruction, linier fracture of superior and inferior orbital 
wall, nasal and sphenoid bone of the left eye; D) ptosis of 
the eyelid and telecanthus; E) enophthalmos; F) saddle nose 
deformity in preoperative picture; G, H and I) Three-week 
post-operative pictures

to assess the eyelid function. Examination using 
eye prosthesis showed the levator action of the 
left eye was 2 mm. Telechantal distance was 44 
mm with left eye horizontal palpebral fissure of 22 
mm, and right eye horizontal palpebral fissure of 
24 mm. The right eyelid examination was within 
normal limit with margin-reflex distance (MRD) 
of 4 mm, margin-limbal distance (MLD) of 9 mm, 
levator action (LA) of 15 mm, vertical palpebral 
fissure of 11 mm, skin crease of 6 mm, and no lid 
lag. The orbital computed tomography (CT) scan 
revealed phthisical left eye with orbital medial 
wall destruction, linier fracture of superior and 
inferior orbital wall, nasal and sphenoid bone of 
the left eye. 

 The multistep surgical procedure started 
with oral mucosa graft to cover the cornea of the 
left phthisical eye (Figure 2). After conjunctival 
peritomy was performed, diameter of the cornea 
was measured and its surface was scrapped. Oral 
mucosal graft was obtained from the lower lip, 
measuring at about 2 mm greater in diameter 
than the measured cornea. The graft was then 
sutured to the episclera using vicryl 6.0, and later 
to the conjunctiva using vicryl 6.0. The exposed 
oral mucosa was then sutured using vicryl 6.0 in 
three places as well. 

 

 
Figure 2. A and B Oral mucosal graft was sutured to the epi-
sclera and conjunctiva of the phthisical eye using vicryl 6.0

 The next surgical step was to perform 
dacryocystorhinostomy with silicone tube insertion 
(Figure 3).  A 20 mm incision was made 4 mm 
medial from the medial canthus. The skin and 
muscles were undermined until the periosteum 
was identified over the orbital rim. The periosteum 
was then separated from the anterior lacrimal crest 
while lifting the lacrimal sac from the fossa until the 
medial wall of fossa lacrimal could be visualized. 
The sac lumen was then identified using a probe via 
lacrimal punctum. Osteotomy was then performed 
using the projected guidance from the probe until 
nasal mucosa could be identified. A difficulty was 
encountered during osteotomy due to the old 
fractures in the nasal and medial orbital rim bone. 
Hard callus and impacted bone fractures posed 
additional challenges in making the osteotomy.  The 
anterior flap of the lacrimal sac and nasal mucosa 
was then made, and topical mitomycin C was 
applied for 2 minutes. The posterior sac mucosal 
flap was secured to the posterior nasal flap. The 
silicone tube was then inserted through inferior 
and superior canaliculus into nasal medial concha, 
and simple knot was made on the edges of the tube. 
The anterior flap of lacrimal sac was then sutured 
to the anterior flap of the nasal mucosa. Finally, the 
skin was closed using continous subcuticular suture 
with prolene 6.0. 

 After the DCR was performed, the next 
step was silicone block insertion for the blow-out 
fracture followed by canthopexy and canthoplasty. 
A subciliary incision was marked 2-3 mm below 
the lower lashes, and incision was performed. The 
orbicularis muscle below was undermined until the 
orbital rim could be identified. Periosteum incision 
along the orbital rim was made, and the entrapped 
soft tissue was released from the fracture. After 
the soft tissue entrapment was released, two 
silicone blocks were inserted. After the implants 
were securely placed, the orbital septum was 
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 Figure 3. A) A 20 mm skin incision 4 mm from medial canthus; B) Tissue undermined to identify periosteum; C) Separation of 
periosteum and lacrimal sac to expose medial lacrimal fossa; D) Probing to identify sac lumen; E) Osteotomy; F) Anterior and 
posterior flap from both lacrimal sac and nasal mucosa were made; G) Silicone tube insertion; H) Skin incision was closed

sutured tightly using vicryl 5.0. Skin incision was 
closed (Figure 4). Lateral cantholysis, canthopexy, 
and canthoplasty were performed. The eye 
prosthesis was then put in place. This procedure 
was performed in parallel with septorhinoplasty 
procedure by ENT department.

 The septorhinoplasty procedure was 
performed using costae cartilage augmentation. 
Incision was made in the infra cartilage nasal area. 
The dorsum nasi area was undermined, nasal 
septum was identified, and antero-posterior tunnel 
was made. Posterior and inferior condrotomy 
were performed, and the deviated nasal bone and 
cartilage was taken. The graft was then put in place.

 The final step of this procedure was frontalis 
sling with fascia lata to repair the ptosis eyelid. The 
procedure started with the preparation of the fascia 
lata. The fascia lata was taken 5 cm from the lateral 
epicondylar. A 3 cm incision mark was made, and 
incision was performed along the marked site. The 
tissue below the incision was undermined until 
fascia lata could be identified. Fascia lata was incised 
in 1.5 x 3 cm dimension, and the wound was sutured 
layer by layer using vicryl 4.0. The incised skin was 
sutured using prolene 4.0. After the fascia lata was 
prepared, a 2 mm incision on the lid crease above the 
superior palpebra margin was performed (Figure 

 

 
Figure 4. A) and B) Subciliary incision was made and orbi-
cularis oculi muscle was undermined; C) Identification of 
the orbital floor, entrapped tissue was released; D) Silicone 
blocks insertion

5). The tissue was then undermined inferiorly 
and superiorly until tarsal could be identified. 
Second incision was then made in the suprabrow 
region, just above the brow slightly medial to the 
medial canthus. The tissue was undermined in 
perpendicular with frontalis muscle, creating a 
tunnel to the inferior at the superior orbital rim 
until the orbicularis oculi muscle was penetrated. 
The tunnel was then extended. The fascia lata was 
then divided into two parts and sutured into the 
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tarsal each at three sites using prolene 6.0. Lid 
crease was then created using subcutaneous suture 
of the fascia lata into the skin using prolene 6.0 in 
three sites, followed by skin-to-skin suture using 
vicryl 6.0. The fascia lata was then guided superiorly 
through the tunnel and was sutured to the frontalis 
muscle until the height upper eyelid was adjusted. 
The skin incision was then closed using prolene 6.0. 

 On the follow up three weeks after the 
surgery, the patient had not experienced epiphora 
since the surgery. Saddle nose deformity was no 
longer found. The eye prosthesis was in place with 
good condition with no enophthalmos. Intercanthal 
distance decreased to 39 mm, with horizontal 
palpebral fissure of the right and left eye each 
measuring at 27 mm. The edema had resolved 
further and the left eye showed 7 mm of vertical 
palpebral fissure and lid crease of 2 mm. Anel test 
was performed with positive result, showing patency 
of the lacrimal bypass created by DCR. Despite the 
slightly enophthalmos and hypoglobus left eye, 
the overall facial symmetry was greatly improved. 

 

 

 

 
Figure 5. A) Upper lid skin crease and upper brow incision was marked; B) and C) Fascia lata inserted and sutured into the tarsal; 
D) Superior traction of the fascia lata through the tunnel; E) Skin incision was closed

The patient felt better in terms of confidence and 
showed improved psychosocial well-being.  

DISCUSSION

 The delayed surgical treatment for naso-
orbital fractures in this patient beyond period 
of two weeks creates certain problems in the 
management, additional complications, and 
suboptimal surgical outcome.3,4,6,10 This patient 
came with history of facial trauma one year ago, 
with naso-orbital fractures and phthsicial eye 
due to previous open globe rupture, which are 
commonly found in concordance. The unrepaired 
naso-orbital fractures had caused complications of 
saddle-nose deformity, persistent enophthalmos, 
telecanthus, traumatic ptosis, and post traumatic 
nasolacrimal duct obstruction, posing additional 
need for other surgical intervention. Surgical 
intervention could still be performed only to 
enhance the aesthetical appearance and to relieve 
the adnexal problems due to the complications.
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 Ideally, fracture reposition and fixation are 
performed to facilitate the early healing process 
until the healed bone regains its adequate strength. 
At the time surgical intervention was performed 
in this patient, the healing process had reached 
remodeling stage. The bone fragments had joined 
through the healing process, making definitive 
repair of the fracture by reduction and internal 
fixation could not be performed to this patient. 

 The phthisical eye in this patient was due to 
the previous open globe injuries to the globe. Force 
of blunt trauma is capable of causing breakdown 
of eyeball integrity in its weakest structural site 
and intraocular disassembly due to the energy 
absorption.5,11 Despite the emergency primary 
surgical repair has been performed in this case, the 
extensive and severity of the globe trauma made 
the eye to become non-functional after the trauma. 
The left eye had no light perception visual acuity of 
the left eye and low intraocular pressure, showing 
definite signs of phthisis bulbi of the left eye.12

 Mild ocular symptoms in non-irritative 
phthisical eye may be treated using symptomatic 
treatment, and scleral shells or prosthesis can be 
used for cosmetic purposes. Chronic irritation and 
painful phthisical eyes should undergo enucleation 
or evisceration with orbital implantation with 
regard to potential long-term complications such 
as symphathetic ophthalmia.12,13 Non-irritative 
phthisical eye is better to be preserved than 
enucleated to maintain an adequate globe volume 
with superior aesthetical results than enucleated 
orbit with implant. In patient, the phthisical eye was 
relatively quiet with no inflammatory signs, and the 
corneal sensitivity was still present. We assessed 
the patient with non-irritative phthisical left eye. 
Therefore, neither evisceration nor enucleation was 
needed, and sclera shell became one of the options 
for cosmetic purpose in this patient. 

 However, the usage of sclera shell is often 
associated with corneal discomfort and irritation 
which often prevents successful wearing. A total 
permanent corneal cover is needed to keep the 
eye painless and capable of tolerating a prosthetic 
shell. Several procedures that can be used for 
corneal cover include conjunctival flap, homologous 
sclera, autogenous auricular cartilage, fascia lata, 
periosteum, split-thickness dermis, and oral/
buccal mucous membrane.14,15 Oral mucosal graft 
is commonly used to reconstruct the fornices of 

anophthalmic socket with excellent results, and 
might be better adjuncts than conjunctival flaps 
in patients with corneal sensitivity who requires 
sclera shell.13,14  Ma’luf et al reported superior results 
of oral mucosal graft for covering sensitive cornea 
in comparison with conjunctival flap for patients 
requiring scleral shells. Therefore, oral mucosal 
graft was the preferred approach for corneal cover 
in this patient which still had corneal sensitivity.13

 Persistent enophthalmos in this patient was 
caused by unrepaired orbital blowout fracture. It also 
caused hypoglobus, ocular motility restriction, and 
discontinuity of inferior orbital rim in this patient. 
Entrapment of soft tissue, extraocular muscle, and 
innervations damage due to the fracture may be 
the cause. Burnstine16 divided surgical timing and 
management into immediate, within 2 weeks, and 
observation only. Indications for immediate repair 
include non-resolving oculocardiac reflex, a ‘white-
eyed’ blowout fracture, and early enophthalmos 
or hypoglobus. Other studies stated indication 
for immediate repair was evidence of muscle 
entrapment which might cause ischemia, fibrosis, 
and ultimately motility limitations, which was best 
performed within 48 hours.6 The most common 
indication for surgical repair is a large floor defect, 
greater than 1 cm in size.10

 This patient ideally should undergo 
immediate repair of the orbital floor fracture due to 
early manifestation of enophthalmos, and possible 
entrapment although no signs of oculocardiac 
reflex was found. Immediate repair could not be 
performed due to poor general condition in the 
first 10 days after the initial trauma. Cole et al 
reported good results of orbital floor repair after 1 
to 2 weeks delay of treatment allowing the orbital 
swelling to resolve. This delay in fracture repair 
caused a persistent enophthalmos.10 

 The surgical repair in orbital floor fracture 
is aimed at functional and aesthetical aspects by 
reconstituting defect, providing support of orbital 
contents, recovering ocular motility disturbance, 
and preventing late enophthalmos without having 
to concern the fragment to heal in malunited 
fashion.3,10,17 Implants are usually used in order to 
achieve the goal of orbital floor reconstruction. The 
ideal implant should be biocompatible and easily 
placed, provide a good structural support, stable, 
and slightly resorbable.17 A wide array of implants 
to choose from including allogenic implants such as 
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silicone, titanium, porous polyethylene, resorbable 
implants, as well as autologous graft of bone 
or cartilage.18 Although contradiction remains 
among reports of advantages and disadvantages of 
silicone block use for orbital floor implant, recent 
studies showed good results with low complication 
rates and high patient satisfaction.10,18 Therefore, 
silicone block was the preferred allogenic implant 
used for this patient. 

 Saddle nose deformity, prominent 
telecanthus, and nasolacrimal duct obstruction 
were the other signs of complications found 
from the delay fracture repair in this patient. The 
abnormalities were due to unrepaired naso-orbital-
ethmoid fractures. Complications of naso-orbital-
ethmoid fractures include ocular damage, severe 
epistaxis, rhinorrhea, damage to the lacrimal 
drainage system, lateral displacement of the medial 
canthus, and associated orbital fractures. The 
medial canthal tendon inserts in medial wall, thus 
fractures in this area may cause displacement and 
telecanthus.19 The anterior and posterior limbs of 
the medial canthal tendon encase the nasolacrimal 
sac and severe damage in this area may lead to tear 
outflow obstruction. The lateral nasal wall also 
contains the nasolacrimal duct, which enters the 
nasal cavity through the inferior meatus. Therefore, 
any naso-orbito-ethmoidal fractures can result in 
nasolacrimal duct obstruction which interferes 
with lacrimal outflow. Presenting symptoms 
include epiphora, discharge, dacryocyctitis and 
conjunctivitis.4,19 Ali et al reported that 50% of 
patients with naso-orbito-ethmoidal fractures 
presented with swelling below the medial canthal.19

 As a result of no initial fracture repair was 
performed, the patient came with left nasolacrimal 
duct obstruction. The obstruction was confirmed 
by negative anel test, and hard stop probing of the 
lacrimal system. Nasolacrimal duct obstruction 
secondary to naso-orbital-ethmoidal fractures 
is a complication found only in 5 to 10% after 
open reduction and internal fixation. However, 
the incidence climbed to 100% when the therapy 
was delayed for more than 2 weeks, as found in 
this patient.7 Early open reduction and internal 
fixation reduce the incidence of post traumatic 
nasolacrimal duct obstruction.19

 Presence of nasolacrimal duct obstruction 
is an indication for dacryocystorhinostomy 
surgery (DCR) in this patient. The principles of 

external DCR is to create bypass of the obstructed 
nasolacrimal duct, forming an anastomosis of the 
lacrimal sac and nasal mucosa through a nasal 
ostium created by an external skin incision.20 
The success rate for DCR procedure in managing 
secondary nasolacrimal duct obstruction caused 
by naso-orbital-ethmoid fractures was reported 
as high as 100%.19,21

 External DCR was performed after the 
initial injury in this patient, with the fractures 
fragment have undergone healing process and 
formation of hard callus. The anatomical defect 
due to the fractures poses additional challenges 
in the procedure. Mitomycin C (MMC) application 
during DCR is also used to minimalize the healing 
process that would interfere with the expected 
result. Ali et al reported a high success rate of 
92.8% in similar cases performed DCR within 2 
to 49 months following the initial trauma, using 
MMC application and intubation stent. Mitomycin 
C and silicone tube as intubation stent were 
used to achieve optimal DCR result. The patency 
of lacrimal passage was confirmed in the three 
weeks post-operative follow up, with positive 
anel test.19 

 The one-year delay in management 
of naso-orbital-ethmoid fracture had caused 
the fractured bones to heal and ossified. Thus, 
definitive repair of reduction and internal 
fixation could not be performed. The late naso-
orbital-ethmoid fractures was augmented using 
septorhinoplasty procedure with costae cartilage 
graft in this patient in for cosmetic purpose. 

 Orbital trauma may also cause damages 
to the surrounding soft tissue, including the 
upper eyelid. Ptosis of the eyelid may be acquired 
after trauma to the orbit. Etiologies of traumatic 
ptosis include eyelid laceration, orbital fractures 
involving orbital apex or floor, orbital hemorrhage, 
and trauma to the levator aponeurosis.22 The 
possible traumatic ptosis mechanisms in this 
patient are due to innervation damage of the third 
cranial nerve (oculomotor nerve) which may 
happen in orbital apex and floor fracture. 

 Current recommendation for surgical 
repair of traumatic ptosis includes delaying any 
repair for 6 to 12 months because spontaneous 
regeneration and some degree of recovery may 
occur. After this period, surgery can be performed 
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with the chosen techniques depending on the 
severity of ptosis and levator function recovery. 
Brow suspension/frontalis sling technique is chosen 
for ptosis with poor levator function (<4 mm) and 
most severe ptosis cases. This technique is based on 
the principle that frontalis muscle normally lifts the 
eyebrow and contributes to eyelid elevation. This 
action of lifting the eyelid is enhanced by connecting 
the frontalis muscle and eyebrow to the eyelid with 
a subcutaneous ‘sling’ using various materials. Both 
autoplastic or alloplastic material can be used for 
this technique. Autoplastic material includes fascia 
lata, while alloplastic material includes mersilene 
mash, silicone rod, or silicone sling. It is, however, 
generally agreed that fascia lata gives the best 
results.22 Our patient showed signs of severe ptosis 
with poor levator function of less than 4 mm that 
lasted for 12 months, which indicated the use of 
brow suspension/frontalis sling technique to repair 
the ptosis.

 On the follow up, three weeks post-
surgery, the patient showed improvement. 
There were no longer complains of epiphora 
which showed improved function of the lacrimal 
drainage system. Aesthetical improvement was 
also noted. The long term prognosis for this 
patient is good although the left eye is no longer 
functional. The management in this case is aimed 
at the aesthetical aspect. Facial deformities pose 
detrimental effect on patient’s psychological 
aspect, rendering their ability to function 
normally on daily life.8 Patients with complex 
facial fractures are also reported to have poorer 
long-term psychosocial well-being.9 Therefore, 
successful surgical repair of the deformity may 
enhance patient’s quality of life. 
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Honey clinically stimulates granulation and epithelialization in chronic wounds: 
a report of two cases
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ABSTRACT

Various studies have been widely reintroduced honey as a wound dressing in chronic wound treatment. However, its utilization 
in Indonesia is still very limited. This study reported the effect of honey in stimulating the epithelialization and granulation on 
chronic wound treatment in our center. Two chronic wound cases, diabetic foot ulcer patient and gangrenous extravasation due 
to sodium bicarbonate, were daily treated with honey applications. After six-week evaluation, clinically the tissue granulation and 
epithelization were seen at the edge of the observed wounds and decreased the wound size significantly with no reported side 
effects. Honey clinically stimulates the epithelialization and granulation on chronic wound treatment.

Medical Journal of Indonesia

Case Report

Corresponding author: Putu E.P. Kefani
dr.kefani@gmail.com

Keywords: chronic wounds, epithelialization, granulation, honey

https://doi.org/10.13181/mji.v27i1.1457


Kefani, et al.
Honey in chronic wound treatment 63

Medical Journal of Indonesia

 Chronic wounds are the wounds that last 
for more than two weeks without passing through 
the healing phases perfectly, or usually called 
recurrent wound.1–3 Chronic wounds represent 
significant burden to patients and health care 
professionals. In the United States (US) health care 
system, chronic wound affects 5.7 million patients 
and costs an estimated 20 billion dollars annually.1 
There is no epidemiological data of chronic wounds 
in Indonesia, but it is clear that wherever the site of 
chronic wounds occur, it increases the morbidity 
and lowers the quality of life of the patients. 

 To effectively manage chronic wound 
problems, understanding understand the normal 
healing process, factors that influence the healing 
process, and the emerging concepts in chronic 
wound management. the understand of normal 
healing process and factors that influence the 
healing process, and the emerging concepts 
in chronic wound management are crucial.1,2 
(1) Debridement and necrotomy must be done 
regularly to eliminate the inhibiting factors in 
wound healing,1,2 (2) the nutrition and treatment 
of the underlying disease must always be 
evaluated to ensure that the patients have good 
nutrition to accelerate the wound healing,1,2,4 and 
(3) the principles of moist bed should also be done 
by selecting the appropriate wound dressing.1,2,5

 Further study is needed to find the most 
ideal form of wound dressing, taking into account 
of various aspects such as quality, effectiveness, 
and price. Honey is one of the traditional substance 
that has been used for thousands of years as a 
wound dressing, but its use has been abandoned 
by the presence of modern treatment.5–7

 Nowdays, many studies have been widely 
reintroduced honey as a wound dressing.5–15 
In Jakarta (Cipto Mangunkusumo Hospital, 
Indonesia), histology and pharmacology studies 
show that local honey has the ability to stimulate 
chronic wound healing process in patients with 
diverse causes.7 However, the utilization of honey 
as wound dressing in Indonesia is very limited as 
current studies are only centralized in Jakarta. In 
Bali, most centers usually use modern (albeit is 
expensive) or conventional wound dressing such as 
topical antibiotic and moist saline wound dressing, 
Meanwhile honey is a substance that easily obtains 
and is relatively more affordable compared with 
other wound dressings in all around Indonesia. 

 In this study, we clinically evaluated the 
healing process of two unique chronic wound 
cases in our center (in Bali) that were treated 
by using honey alone as the wound dressing. 
The first case was wagner grade III diabetic foot 
ulcers pedis sinistra (post refreshing wound) 
which was previously unresponsive to surgery 
debridement and conventional wound treatment 
for almost three months. The second case was 
uncommon grade III gangrenous extravasation of 
sodium bicarbonate on antebrachii sinistra (post 
necrotomy + exploration of multiple abscesses 
+ refreshing wound). Honey used in this study 
was pure honey taken from the nectar of kapok 
flowers (Nusantara®, Jakarta, Indonesia). Wound 
dressings used were sterile gauze that had been 
smeared with honey. Wound care was performed 
every day and evaluated every 2 weeks to assess 
the signs of infection and the healing process of 
these wounds.

CASE 1

 Patient female, 24 years old, with Wagner 
grade III diabetic foot ulcer, has been through a 
debridement surgery and previous conventional 
wound care for approximately 3 months, but 
no significant improvements were seen. Before 
the honey treatment, tissue discontinuity with 
muscle bed at the left plantar, irregular edges, 
and swelling around the wound were observed. 
No active bleeding or exudate seepage were seen. 
Pus and odor were easily detected. The wound 
size was 9 cm x 5 cm x 2.5 cm on the plantar and 4 
cm x 3 cm x 1.5 cm on the medial part of the foot. 
There were tenderness and nociceptive sensation 
on the injured area (Figure 1).

 The patient then underwent a refreshing 
wound surgery and minimal flap with no 
postoperative complications. The patient was 
discharged from the hospital the day after 
the surgery with cefixime antibiotic therapy, 
metronidazole, and mefenamic acid orally for 
5 days. The wounds were treated with honey 
every day. The education was given to maintain 
the blood sugar levels and the hygiene of the 
wound.

 After two weeks of honey treatment, 
wound size was decreased to 6.5 cm x 3.6 cm x 
2.1 cm. her plantar with muscle base, irregular 
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Figure 1. Wagner grade III diabetic foot ulcer before treat-
ment, plantar part size was 9 cm x 5 cm x 2.5 cm, and the 
medial part size was 4cm x 3cm x 1.5 cm

edges, rising granulation tissue covering the 
muscle, and minimal epithelialization at the 
wound edges. Edema, active bleeding, pus, and 
savory odor were no longer found. There was 
a seepage of translucent yellowish exudate. 
There were minimal tenderness and nociceptive 
sensation on the wound (Figure 2A). While in the 
medial part of the foot, flap was well maintained 
with granulation tissue on the wound bed, and 
epithelialization was 0.5 cm from the wound 
edge. Neither edema, active bleeding, pus, 
nor odor were found. There was a seepage of 
translucent yellowish exudate. Wound size was 
also decreased to 3 cm x 2 cm with a minimal 
tenderness and nociceptive sensation in the 
wound (Figure 2 B).

 After 4-week evaluation, wound on the 
foot plantar were decreased into size 4.5 cm 
x 2.6 cm x 1.8 cm with muscle base, irregular 
edges, rising granulation on the wound bed, 
and 1 cm epithelialization from the wound edge 
(Figure 2C). While on the medial part of the 
foot, minimal wound with subcutaneous base, 
irregular edges, no granulation tissue, and 
almost completely epithelialized were seen. 
In both of the wounds neither edema, active 
bleeding, pus, nor odor were found. There was 
a seepage of translucent yellowish exudate. 
There was no tenderness, and patient could 
feel nociceptive sensation on the wound area 
(Figure 2D).

 

Figure 2.  Six-week evaluation after the surgery, patient un-
derwent the honey treatment. (A) Foot ulcer after 2 weeks of 
treatment, neither pus nor odor were found. Plantar wound 
size was 6,5 cm x 3,6 cm x 2,1 cm. There were a rising granu-
lation at the base of the wound and minimal epithelialization 
at the edges of  the wound. (B) Foot ulcer after 2 weeks of 
treatment, medial wound size was 3 cm x 2 cm, and granula-
tion was found at the base of the wound with 0.5 cm epithe-
lialization from the edges of the wound. (C) After 4 weeks 
of treatment, on the plantar part, the wound size was 4,5 
cm x 2,6 cm x 1.8 cm, muscle tissue was at the base of the 
wound with rising granulation, there was 1 cm epithelializa-
tion from the wound edges. (D) After 4 weeks of treatment, 
on the medial part, the granulation tissue was not visible, 
epithelialization covered almost all parts of the wound. (E) 
After 6 weeks of treatment, on the plantar part, the wound 
size was 3.5 cm x 1.8 cm x 1.0 cm, muscle tissue was at the 
base of the wound with rising granulation, 1.5 cm epitheli-
alization from the edge of the wound. (F) After 6 weeks of 
treatment, on the medial part, epithelialization covered the 
entire wound

 After 6-week treatment, on the plantar 
foot, tissue discontinuities were still visible 
with on plantar side, wound size was decreased 
to 3.5 cm x 1.8 cm x 1 cm muscle base, irregular 
edges, rising granulation, and epithelialization 
increased to 1.5 cm from the wound edge (Figure 
2E). While on the medial part, epithelialization 
has covered the entire wound. Both of these 
wounds had neither edema, active bleeding, pus, 
nor odor. There was a seepage of translucent 
yellowish exudate. With no tenderness, and 
patient could feel nociceptive sensation in the 
wound area (Figure 2F).

http://mji.ui.ac.id
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CASE 2

 Patient female, 58 years old, with 
diagnosis of grade III gangrenous extravasation 
of sodium bicarbonate on antebrachii sinistra. 
Patient had a history of hemodialysis two 
months ago. Patient had underwent previous 
conventional wound care for approximately 
two months, but no significant improvement 
was seen. On left antebrachii region, eschar 
with irregular edges, tissue edema, pus and bad 
odor were observed. Neither active bleeding nor 
exudates were found on the wound. Wound size 
was 24 cm x 6.5 cm. There was tenderness in the 
wound (Figure 3A).

 Patients then underwent necrotomy 
+ exploratory multiple abscesses + wounds 
refreshing surgery. There were no postoperative 
complications. Figure 3B shows the condition 
of the wound the day after surgery. On left 
antebrachii region, tissue discontinuity with 
muscles and tendons base and irregular edges 
were seen. The wound size was unchanged, but 
there was a seepage of translucent yellowish 
exudate. Neither tissue edema, active bleeding, 
pus, nor odor were found. There were minimal 
tenderness and nociceptive sensation in the 
wound. The patient was discharged from the 
hospital the day after the surgery with oral 
cefixime therapy for 5 days. Wounds were treated 
with honey every day, and patient education 
was given to meet the nutritional needs and to 
maintain the wound hygiene. 

 After 2-week treatment, patient had 
no complaint. On the left antebrachii, tissue 
discontinuity was found with muscles and tendons 
base, irregular edges, granulation tissue on the 
wound base, and minimal epithelialization at the 
wound edges. There was a seepage of translucent 
yellowish exudate. Neither tissue edema, active 
bleeding, pus nor odor were found. Wound 
size decreased to 23.4 cm x 5.9 cm. There were 
minimal tenderness and nociceptive sensation on 
the wound area (Figure 4A). 

 After 4-week evaluation (Figure 4B), 
patient had no complaint. On the left antebrachii, 
tissue discontinuity with the subcutaneous tissue 
base and irregular edges were seen. There were 
a growing number of granulation tissue and 0.9 

 

Figure 3. Gangrene on the antebrachii + spacious antebrachii 
defect + multiple abscesses on the antebrachii sinistra ec. 
extravasation of sodium bicarbonate prior to treatment. (A) 
Before the surgery, eschar covered the wound; (B) After the 
surgery, the wound size was 24 cm x 6.5 cm. Muscle tissue 
and tendon were at the base of the wound

   

Figure 4. Six-week evaluation of honey treatment. (A) After 
2 weeks, muscles and tendons were at the base of the wound, 
there was granulation at the base and minimal epithelializa-
tion at the edge of the wound. Wound size was  23.4 cm x 
5.9 cm; (B) After 4 weeks, the wound base was subcutaneous 
with granulation covered the wound, and 0.9 cm epitheliali-
zation was seen from the edge of the wound. Wound size was 
22.2 cm x 5.1 cm; (C) After 6 weeks, the wound base was sub-
cutaneous, with granulation covered the wound, and there 
was 1.5 cm epithelialization from the wound edges. Wound 
size was 21 cm x 4.2 cm
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cm epithelialization from the wound edges. There 
was a seepage of translucent yellowish exudate. 
Neither tissue edema, active bleeding, pus, nor 
odor were found. Wounds size was decreased 
to 22.2 cm x 5.1 cm. There was no tenderness 
on the wound, but patient could feel nociceptive 
sensation on the wound area. 

 After 6 weeks of treatment (Figure 4C), 
patient had no complaint. On the left antebrachii, 
tissue discontinuity with subcutaneous base and 
irregular edges were seen. Granulation tissue 
were covering the wound base, and 1.5 cm of 
epithelialization were seen from the wound edge. 
There was a seepage of translucent yellowish 
exudate. Neither tissue edema, active bleeding, 
pus, nor odor were found. Wound size decreased 
to 21 cm x 4.2 cm with no tenderness in the wound, 
but patient could feel nociceptive sensation on 
the wound area.

DISCUSSION

 There are three principals of chronic 
wound management which are; (1) debridement 
and necrotomy, (2) the nutrition and treatment of 
the underlying disease, and (3) the appropriate 
wound dressing.1,2,4,5 At the beginning, both 
patients had undergone surgical debridement 
and necrotomy. There was no problem with 
nutritional intake. The underlying disease had 
been optimally treated, and wound treatment 
was done by using conventional wound dressing 
that was generally used in Bali (antibiotic 
powder, tulle, and moist saline wound dressing). 
Nevertheless, no significant improvement of 
wound healing was seen on these cases. Patients 
then underwent re-debridement and necrotomy 
surgery, and the wound treatment after these 
re-surgeries were changed to honey-only as the 
wound dressing. After six-weeks evaluation, 
without any intervention of nutrition and 
underlying disease therapy, the wound were 
slowly getting healed, only by using honey as the 
wound dressing. This finding supported various 
studies have been indicated that honey has many 
advantages in stimulating wound healing when 
used as a wound dressing in wound care. 

Debridement and anti-inflammatory effect
 Many studies have shown that honey has 
debridement effect which chemically accelerates 

the wound healing process. It also has an anti-
inflammatory effect which reduce edema and 
exudate, provide a calming effect, and minimize 
the formation of scar.5-9,11-13 It is suspected that 
the anti-oxidant components of honey such as 
flavonoids, monophenolics, polyphenols, and 
vitamin C, high osmotic pressure in honey, as well 
as the hydrogen peroxide composition are related 
to these findings.5,7,9-14 High osmolarity can draw 
the water from the wound base and creating an 
outflow from the lymph, thus reducing tissues 
edema around the wound.5,7,10,11 Hydrogen 
peroxide stimulates the activity of the protease 

and improves plasmin activity in digesting fibrin 
on the surface of the wound.5,7,14,15 In our cases, 
initial evaluations in the first case indicates a fairly 
extensive tissue discontinuities, especially on the 
plantar and medial part of the left foot. Swelling 
was seen around the wound, but neither active 
bleeding nor seepage of exudate were found. 
While in the second case, the left antebrachii 
region also showed a fairly extensive tissue 
discontinuity without tissue swelling. There 
was a seepage of translucent yellowish exudate 
and no active bleeding. After the treatment with 
honey wound dressing in both cases, the signs of 
inflammation began to decrease. There was no 
tissues swelling around the wound, there was a 
seepage of translucent yellowish exudate, and 
there was no active bleeding. This is consistent 
with the theory that honey has a debridement 
and anti-inflammatory effect.

Stimulate the tissue growth 
 Honey effect in stimulating the growth 
of tissue granulation and epithelization in 
these cases were observed during therapy. 
Both defects had contracted signifcantly. The 
granulation tissue was progressively rising, and 
the epithelialization was widening at the edges 
of the wound. The difference in the progression 
of wound healing in both of these cases might 
be caused by the patient’s general condition 
and the age. The first patient was 24 years old 
and has diabetes mellitus with uncontrolled 
blood sugar, while the second patient was 58 
years old. and has a low body weight and tends 
to be malnourished. It is known that some of 
the factors responsible for the wound-healing 
process, among other things are the existence 
of systemic problems such as diabetes mellitus 
and malnutrition. Both of these decreased the 
immune function of patients.1,2,4   

http://mji.ui.ac.id
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 The wound healing process in both cases 
was still running progressively. The ability of honey 
to stimulate granulation and epithelialization in 
the treatment of chronic wounds was caused by 
the nutrient compositions such as carbohydrates, 
amino acids, vitamins and minerals that were 
easily metabolized. This evident from many studies 
have shown that wounds will heal faster if they 
are provided with a mixture of nutrients. Honey 
provides glucose for epithelial cells, leukocytes, 
and glycolysis. In the process of epithelialization, 
cells need carbohydrate to migrate to the surface of 
the wound, so that it can perform wound closure.13 
In addition, honey also has a high acidity level   
as to maximize the process of wound healing by 
increasing the release of oxygen from hemoglobin 
and to minimize the damage caused by the activity 
of matrix proteases. On the principle of the wound 
management, it is generally known that oxygen is 
required for metabolism and synthesis of collagen 
tissue.2

The antibacterial activity
 In these cases, the sign of infection 
such as pus and bad odor were not found after 
using honey dressings. It can be related to the 
antibacterial activity of honey which has been 
reported in previous studies.5–11 Many studies 
have shown the healing property of honey is due 
to its antibacterial activity, ability to maintain a 
moist wound condition, and high viscosity helps to 
provide a protective barrier to prevent infection. 
Its immunomodulatory property is also relevant 
to wound repair. The antimicrobial activity in 
most of honey is due to the enzymatic production 
of hydrogen peroxide. However, another kind 
of honey, called non-peroxide honey (such as 
manuka honey), displays significant antibacterial 
effects even when the hydrogen peroxide activity 
is blocked. This mechanism may be related to 
the low pH level of honey and high sugar content 
(high osmolarity) that is enough to hinder the 
microbial growth. The medical grade honeys 
have potent in vitro bactericidal activity against 
antibiotic-resistant bacteria causing several life-
threatening infections to humans. However, there 
is a large variation in the antimicrobial activity of 
some natural honeys due to spatial and temporal 
variation in sources of nectar.5,6,9–11 

 In Indonesia, currently foreign honey can 
only be found in a big city which is more expensive 
than the local one (Indonesia honey). There was 

one study has explored the efficacy of local honey. 
The study compared the effectiveness of foreign 
honey with local honey in their antibacterial 
activity using three types of bacteria that are 
notoriously dangerous and difficult to eradicate, 
such as Pseudomonas sp., Staphylococcus sp., 
and Methicillin-resistant Staphylococcus aureus 
(MRSA). It local honey has similar ability to  inhibit 
the growth of bacteria especially with high level of 
purity (100%). The physical-chemical properties 
of local Indonesia honey and foreign honey are 
not much different, so that Indonesia honey can 
also be used for infected wound treatment.7

 In these cases, honey has the ability to 
stimulate granulations and epithelializations 
in chronic wound treatment with no reported 
side effects. State honey could be considered as 
an ideal form of alternative modality in chronic 
wound treatment. Moreover, honey is easily 
obtained and relatively cheap in Indonesia. 
Further experimental studies are needed to assess 
the effectiveness of Indonesian honey in chronic 
wound treatment, included to compared to other 
modalities that have been used in Indonesia. 
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