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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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ABSTRACT 

Anemia is a condition that is almost always found in 
pregnancy. Although a program of Fe tablets has been 
introduced during pregnancy, the prevalence of anemia 
during pregnancy is still high. This situation may be caused 
by another risk factor of anemia, such as Thalassemia. 
This study was aimed to investigate the presence of 
carrier Thalassemia in pregnant women at the Puskesmas 
Kertapati, Palembang, South Sumatera, using erythrocyte 
indices. This is a cross-sectional study with a sample size 
of 68 subjects, taken by purposive sampling technique. The 
hemoglobin level of all subjects was measured by Easy 
touch GCHb and confirmed by Sysmex K21. Differences 
in hemoglobin between Easy Touch GCHb and Sysmex 
K21 were analyzed by impaired t-test used SPSS program. 
Other data were analyzed using descriptive statistics. The 
mean hemoglobin levels in subjects were 10.7 g/dl. There 
were 68 subjects have anemia according to Easy Touch 
GCHb, but only 30 subjects confirmed positive anemia by 
Sysmex KX 21. The T-test result gave a p-value <0.05 that 
is considered there was a statistically significant difference 
between Easy Touch GCHb and Sysmex KX 21 results 
(p=0.001). Calculations using the England-Fraser index, 
Mentzer, Sirdah, and Srivastava indicate that none of the 
research subjects had thalassemia carrier status.
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	

INTRODUCTION

Anemia is a circumstance that is almost 
always found in pregnancy. It is estimated 
that the prevalence reaches 18% in developed 
countries and 35-75% in developing countries 
in 2017 (Öztürk et al., 2017). In Indonesia, 
the proportion of Thalassemia carriers 
among blood donors in Banyumas was 
8.74% (Hapsari and Rujito, 2015). Anemia 
in pregnancy is a physiological condition 
due to an increase in maternal blood volume. 
This condition is called hemodilution. If left 
unhindered, anemia in pregnancy is associated 
with increased morbidity and mortality for 
both mother and baby (Stephen et al., 2018).

The most common cause of anemia in 
pregnancy is iron deficiency anemia (IDA) 
because there is an increasing need for iron 
throughout pregnancy (Alene and Dohe, 
2014). Until this research report was made, 
there was no global data on the prevalence 
of anemia in pregnancy, but several reports 
showed a prevalence of 18-46.2% (Suega et 
al., 2002; Sukrat et al., 2010; Suryanarayana 
et al., 2017; Srour et al., 2018; Stephen et 
al., 2018). There are no national data in 
Indonesia about the prevalence of this disease. 
Several studies conducted in various regions 
in Indonesia in the last five years showed a 
prevalence between 26.7-42.6% (Astriana, 
2017; Astuti and Kulsum, 2018).   

The high prevalence rate of anemia in 
pregnancy raises a question because the 
Ministry of Health of the Republic of Indonesia 
has established a program of giving Fe tablets 
to all pregnant women who come to health 
facilities during antenatal care. Therefore, 
other causes of anemia in pregnancy need to 
be considered, such as infection, nutritional 
deficiencies other than iron, and Thalassemia.

Thalassemia is a genetic disorder characterized 
by abnormalities in erythrocytes, precisely 
in the globin chains’ arrangement. The 

disorder causes the erythrocytes to undergo 
lysis, resulting in anemia (Viprakasit and 
Ekwattanakit, 2018). This disease is inherited 
from carrier parents to their children through 
the autosomal recessive pathway (Angastiniotis 
and Lobitz, 2019). Thus, the diagnosis of 
carrier Thalassemia is important to prevent 
the inheritance of the children. However, the 
definitive diagnosis of Thalassemia or the 
carrier requires enormous costs, so various 
calculations are used, which will increase 
the sensitivity and specificity of one another 
when used together. Some calculations that 
can be used to establish a carrier diagnosis of 
Thalassemia are England-Fraser index (MCV-
RBC-5xHb-3.4), Mentzer index (MCV/RBC), 
Sirachainan index (1.5xHb-0.05MCV), Sirdah 
index (MCV-RBC-3xHb), and Srivastava 
index (MCV/RBC). This study was aimed to 
investigate the incidence of carrier Thalassemia 
in pregnant women at Puskesmas Kertapati, 
Palembang, South Sumatera, Indonesia, using 
erythrocyte indices. Erythrocyte indices are 
used to differentiate iron deficiency anemia or 
thalassemia carrier which causes anemia in a 
person.

METHODS

This study was a cross-sectional study. The 
sample size of 68 subjects was acquired by 
purposive sampling. Inclusion criteria for this 
study were pregnant women with anemia and 
pregnant women undertaking antenatal care and 
consumed Fe tablets routinely at Puskesmas 
Kertapati, Palembang, South Sumatera 
during October-December 2019. This study’s 
exclusion criteria were pregnant women who 
were experiencing bleeding in the digestive 
tract, urinary tract, or respiratory tract.

Determination of anemia status (Hb ≤ 11 g/
dL) was done in two ways. Step one, the 
hemoglobin (Hb) level of pregnant women, was 
examined using the Easy Touch GCHb (Bioptik 
Technology Inc., Taiwan) at Puskesmas 
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mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
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of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 

QANUN MEDIKA VOL.4 .l no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

Case Report

Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019

ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 

http://journal.um-surabaya.ac.id/index.php/qanunmedika

1PB

Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019

ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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Determination of anemia status (Hb ≤ 11 g/dL) was done in two ways. Step one, the 
hemoglobin (Hb) level of pregnant women, was examined using the Easy Touch GCHb 
(Bioptik Technology Inc., Taiwan) at Puskesmas Kertapati. Easy Touch is an automated blood 
analyzer that gives a quick result, and at a relatively low price, this tool is very widely used in 
first-level health facilities. In step two, the Hb level, red blood cells (RBC), and Mean 
Corpuscular Volume (MCV) of pregnant women who had anemia, according to Easy Touch 
GCHb, were examined using Sysmex KX 21 (Sysmex Corporation, Japan) at Palembang 
Health Laboratory Center. Sysmex KX 21 is an automated hematology analyzer, a standard 
diagnostic tool for hematology analysis. The erythrocyte index used was limited to 5 indices 
calculated using the Hb, MCV, and RBC values. The Ethical Committee of Faculty of Medicine 
Universitas Muhammadiyah Palembang approved this study with certificate No. 
51/EC/KBHKI/FK-UMP/XI/2019. 

All statistical data were analyzed by the SPSS program. Unpaired t-test was applied with  
value 95% so p-value less than 0.05 considered as statistically significant. The mean value of 
Hb level, RBC, MCV, and anemia distribution based on pregnancy was analyzed using 
descriptive statistic analysis. 

RESULTS 
The results of Hb measurement using Easy Touch GCHb showed that the mean Hb of this study 
was 9.37 g/dL, and the majority had mild anemia (82.4%). The Hb measurement results using 
Sysmex KX 21 showed that the mean Hb of this study was 10.79 gr/dL. The t-test result showed 
a p-value <0.05, so there was a significant difference between Easy Touch GCHb and Sysmex 
KX 21. This result is summarized in table 1. 

 
Table 1. Mean of Hemoglobin using two measurements (n=68 subjects) 
 Easy Touch Sysmex  p-value 
Mean Hb in g/dL (SD) 9.37 (1.23) 10.79 (1.66) 0.001 
Mean MCV - 95.16 - 
Mean RBC - 3.64 - 

 
The results of Hb measurement using Easy Touch GCHb showed in Table 2 that the majority of 
respondents who had anemia were in trimester III (25 peoples or 36.76%), while according to the results 
of the Sysmex, the majority were in trimester II (18 peoples or 26.47%). 
 
 
Table 2. Distribution of anemia based on pregnancy trimester (n=68 subjects) 

Trimester Easy Touch Sysmex K21 
I 23 (33.8%) 11 (16.2%) 
II 20 (29.4%) 18 (26.5%) 
III 25 (36.8%) 9 (13.2%) 

 

The results of the examination using five indices showed in table 3 confirmed that Thalassemia carriers 
were found with the Sirachainan index only (14.7%), while other indices did not. 
 

 

 

Kertapati. Easy Touch is an automated blood 
analyzer that gives a quick result, and at a 
relatively low price, this tool is very widely 
used in first-level health facilities. In step 
two, the Hb level, red blood cells (RBC), and 
Mean Corpuscular Volume (MCV) of pregnant 
women who had anemia, according to Easy 
Touch GCHb, were examined using Sysmex KX 
21 (Sysmex Corporation, Japan) at Palembang 
Health Laboratory Center. Sysmex KX 21 is 
an automated hematology analyzer, a standard 
diagnostic tool for hematology analysis. The 
erythrocyte index used was limited to 5 indices 
calculated using the Hb, MCV, and RBC values. 
The Ethical Committee of Faculty of Medicine 
Universitas Muhammadiyah Palembang 
approved this study with certificate No. 51/EC/
KBHKI/FK-UMP/XI/2019.

All statistical data were analyzed by the SPSS 
program. Unpaired t-test was applied with α 
value 95% so p-value less than 0.05 considered 
as statistically significant. The mean value of 
Hb level, RBC, MCV, and anemia distribution 
based on pregnancy was analyzed using 
descriptive statistic analysis.

RESULTS

The results of Hb measurement using Easy 
Touch GCHb showed that the mean Hb of 
this study was 9.37 g/dL, and the majority had 
mild anemia (82.4%). The Hb measurement 
results using Sysmex KX 21 showed that the 
mean Hb of this study was 10.79 gr/dL. The 
t-test result showed a p-value <0.05, so there 
was a significant difference between Easy 
Touch GCHb and Sysmex KX 21. This result 
is summarized in table 1.
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definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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Table 3. Erythrocyte indices result (n=68 subjects) 

Index Cut-off point Iron Deficiency 
Anemia 

Thalassemia 
carrier 

England-Fraser  
(MCV-RBC-5xHb-3.4) 

TC <0 
IDA ≥0 

68 (100.0%) 0 (0.0%) 

Mentzer (MCV/RBC) TC <13 
IDA ≥13 

68 (100.0%) 0 (0.0%) 

Sirdah (MCV-RBC-3xHb) TC <27 
IDA≥27 

68 (100.0%) 0 (0.0%) 

Srivastava (MCV/RBC) TC <3.8 
IDA≥3.8 

68 (100.0%) 0 (0.0%) 

Sirachainan (1.5xHb-0.05MCV) TC <14 
IDA≥14 

58 (85.3%) 10 (14.7%) 

 
DISCUSSION 

The mean hemoglobin levels in subjects were 10.7 g/dl. This value was similar to the mean 
hemoglobin levels of Cameroon pregnant women but lower than pregnant women in Northwest 
Morocco who have a mean hemoglobin level of 11.80 g/dl (Kimbi et al., 2017; Bakrim et al., 
2018). Hemoglobin in pregnancy will decline during the first trimester and going further until 
the second trimester. Nevertheless, during the third trimester, the hemoglobin will rise (Li et 
al., 2017). This study found the result was similar to that theory because the lowest number of 
anemic pregnant women was in the trimester 3 group (13.2%), and the most significant number 
was in the trimester 2 group (26.5%). Anemia in pregnancy is considered as one of the major 
risk factors for contributing 20-40% of maternal deaths directly or indirectly through cardiac 
failure, preeclampsia, antepartum hemorrhage, postpartum hemorrhage, and puerperal sepsis. 
It is also responsible for low birth weight, which in turn might contribute to an increased 
percentage of infant mortality (Prakash and Yadav, 2015).  

This study used two hemoglobin measurements to determine anemia status in research subjects, 
the Easy Touch GCHb and the Sysmex KX 21. This study indicated that 30 subjects did not 
have anemia according to the Sysmex KX 21 but classified as anemia according to the Easy 
Touch GCHb. Statistical analysis showed a statistically significant difference in mean Hb 
between these two instruments (p=0.001). Easy Touch GCHb measures the hemoglobin level 
from capillary blood, while Sysmex KX 21 measures hemoglobin level from venous blood. 
This occurs because a drop of capillary blood reflects the capillaries, arterioles, and venules, 
while venous blood reflects blood vessels, hearts, and arteries. Examination using Sysmex, 
which has the way flow cytometry, certainly has the advantage of getting a high accuracy 
hemoglobin value. While the examination of hemoglobin using Easy Touch GCHb works by 
measuring two wavelengths, namely 565 and 880 nm (Patel et al., 2013). 

This study also showed that the majority of pregnant women with anemia were in the third 
trimester (36.76%) according to Easy Touch GCHb, but according to Sysmex KX 21 
measurement, the majority of pregnant women with anemia were in the second trimester 
(26.47%). These results are generally the same as various existing theories, namely anemia in 
pregnancy generally occurs in trimesters II and III. This is due at that time because of an 
increase in maternal blood plasma volume up to 50%, resulting in hemodilution. Besides, iron 

DISCUSSION

The mean hemoglobin levels in subjects were 
10.7 g/dl. This value was similar to the mean 
hemoglobin levels of Cameroon pregnant 
women but lower than pregnant women 
in Northwest Morocco who have a mean 
hemoglobin level of 11.80 g/dl (Kimbi et al., 
2017; Bakrim et al., 2018). Hemoglobin in 
pregnancy will decline during the first trimester 
and going further until the second trimester. 
Nevertheless, during the third trimester, the 
hemoglobin will rise (Li et al., 2017). This 
study found the result was similar to that 
theory because the lowest number of anemic 
pregnant women was in the trimester 3 group 
(13.2%), and the most significant number was 
in the trimester 2 group (26.5%). Anemia in 
pregnancy is considered as one of the major 
risk factors for contributing 20-40% of 
maternal deaths directly or indirectly through 
cardiac failure, preeclampsia, antepartum 
hemorrhage, postpartum hemorrhage, and 
puerperal sepsis. It is also responsible for low 
birth weight, which in turn might contribute 
to an increased percentage of infant mortality 
(Prakash and Yadav, 2015). 

This study used two hemoglobin measurements 
to determine anemia status in research subjects, 
the Easy Touch GCHb and the Sysmex KX 

21. This study indicated that 30 subjects did not 
have anemia according to the Sysmex KX 21 
but classified as anemia according to the Easy 
Touch GCHb. Statistical analysis showed a 
statistically significant difference in mean Hb 
between these two instruments (p=0.001). Easy 
Touch GCHb measures the hemoglobin level 
from capillary blood, while Sysmex KX 21 
measures hemoglobin level from venous blood. 
This occurs because a drop of capillary blood 
reflects the capillaries, arterioles, and venules, 
while venous blood reflects blood vessels, 
hearts, and arteries. Examination using Sysmex, 
which has the way flow cytometry, certainly 
has the advantage of getting a high accuracy 
hemoglobin value. While the examination of 
hemoglobin using Easy Touch GCHb works by 
measuring two wavelengths, namely 565 and 
880 nm (Patel et al., 2013).

This study also showed that the majority of 
pregnant women with anemia were in the 
third trimester (36.76%) according to Easy 
Touch GCHb, but according to Sysmex KX 21 
measurement, the majority of pregnant women 
with anemia were in the second trimester 
(26.47%). These results are generally the same 
as various existing theories, namely anemia 
in pregnancy generally occurs in trimesters II 
and III. This is due at that time because of an 
increase in maternal blood plasma volume up 



8786

QANUN MEDIKA Vol 5      No 1    JANUARY 2021 QANUN MEDIKA Vol 5       No 1   JANUARY  2021 QANUN MEDIKA VOL 4   no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

QANUN MEDIKA VOL 4  No 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

QANUN MEDIKA VOL.4 .l no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

Case Report

Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019
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Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	

to 50%, resulting in hemodilution. Besides, iron 
demand also increases because the need for fetal 
erythrocyte production will increase rapidly in 
the second trimester. Without adequate iron 
intake, iron needs will be difficult to fulfill, thus 
disrupting erythrocytes production (Shagana et 
al., 2018). However, anemia can occur every 
trimester in pregnancy (Paendong, Suparman, 
and Tendean, 2016; Amini, Pamungkas, and 
Harahap, 2018). 

Calculations using the England-Fraser index, 
Mentzer, Sirdah, and Srivastava indicate that 
none of the research subjects had thalassemia 
carrier status. Meanwhile, calculation using 
the Sirachainan index indicated that there 
were 10 Thalassemia carriers (14.7%). The 
Mentzer index has a sensitivity of 89.01% and 
a specificity of 78.65%, ranked 3rd in terms 
of the accuracy of the 28 indexes used in his 
study. The Sirdah index has a sensitivity of 
80.26% and a specificity of 88.65%, ranked 
5th. The Srivastava index has a sensitivity of 
74.86% and specificity of 80.81%, ranked 16th. 
The England-Fraser index has a sensitivity 
of 62.94% and specificity of 85.41%, ranked 
19th. And, the Sirachainan had a sensitivity of 
35.94% and specificity of 74.86%, ranked 25th. 
Sirachainan index has the lowest sensitivity 
among five erythrocyte indices (Jahangiri, 
Rahim and Malehi, 2019). Low sensitivity 
means that the index is not capable enough 
to classify pregnant women as a Thalassemia 
carrier (Parikh et al., 2008).

Thalassemia is a genetic disease with anemia 
as the dominant clinical manifestation. An 
autosomal recessive pattern inherits this 
disease. The autosomal recessive disease will 
need two alleles to manifest. People with one 
allele of mutation for Thalassemia will not 
manifest the symptoms. This people are called 
carriers. Both Thalassemia type, alpha and beta, 
have the carrier. This study did not go through a 
standard diagnostic tool, which is Hemoglobin 
electrophoresis, because the screening test 

found no one as a Thalassemia carrier. Suppose 
there is a subject with a positive result for 
thalassemia carrier in this study. In that case, 
the subject’s blood will be sent to the laboratory 
for hemoglobin electrophoresis examination 
and determined what type of Thalassemia do 
the carriers have.

Based on the accuracy of the five indices 
used in this study, the Sirachainan index has 
the weakest accuracy. The sensitivity value is 
<50%, which means that the Sirachainan index 
is not suitable for screening a Thalassemia 
carrier. Thus, the difference in results on 
calculations using the Sirachainan index can be 
ignored because other indices’ sensitivity was 
more than 50%. 

CONCLUSION

There was no Thalassemia carrier in anemic 
pregnant women at Puskesmas Kertapati, 
Palembang, South Sumatera based on England-
Fraser index, Mentzer index, Sirdah, and 
Srivastava index. 
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desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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