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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

Maternal mortality in Indonesia is still very high, and the 
biggest problem is obstetric complications. It is possible 
that the mother who has obstetric complications is safe 
and recovered (near miss) or died. This research was an 
observational analytic epidemiological study conducted 
to determine the effectiveness of near-miss incidence 
referral in obstetric complications using a cross-sectional 
approach. The sampling technique used was a random 
sampling system with 85 respondents. The effectiveness of 
referral affects near-miss incidence, meaning that mothers 
who get referral according to procedure only have a 0.107 
times greater chance of not occurring near miss. Pregnant 
women who had a history of the disease had a risk of 0.157 
times greater for the absence of near-miss than mothers 
who did not have a history. Pregnant women with high 
risk have 0.157 times no near-miss than those with low 
risk. Maternal antenatal examination affects the incidence 
of a near miss. It was found that the mother’s history of 
illness, the risk of pregnancy owned by the mother and the 
effectiveness of referrals could affect the incidence of near 
miss in obstetric complications. In conclusion, there is an 
influence between the effectiveness of the referral and the 
near-miss incident at the Waras Wiris Andong Regional 
Hospital, Boyolali Regency
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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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In its life cycle, women experience several 
important life stages and need special 
attention, as in pregnant women. Every year 
around 160 million women around the world 
experience pregnancy. However, around 15% 
suffer severe complications, and a third are 
life-threatening complications (Adisasmita, 
2007).

Reducing maternal mortality is one of the 
fifth MDGs (Millennium Development Goals) 
programs that has not yet been achieved. Based 
on World Health Organization (WHO) data in 
2015 an estimated 830 pregnant women die 
every day, and 99% of cases occur in developing 
countries. Maternal Mortality Rate (MMR) is 
one of the main indicators used to measure the 
success of the  safe motherhood  program. In 
some areas in Indonesia, such as in Boyolali, 
MMR tend to increase. Based on Boyolali 
health service reports, the maternal mortality 
rate in Boyolali in 2011 (116 / 100,000) with 
18 cases, 2012 (97.97 / 100,000) with 15 cases 
(Biro Pusat Statistik, 2015).

Mothers who experience life-threatening 
complications have the possibility 
of  surviving and recovering (near miss) or 
not being saved and experiencing maternal 
death (Souza, 2007). One of the events closest 
to maternal mortality is  near-miss (Mantel, 
1998). A Maternal near miss  is a woman 
who almost died, but survived complications 
during pregnancy, during delivery, or within 
42 days after the termination of pregnancy 
(WHO, 2005; 2011). The incidence of a near-
miss in Indonesia  varies from 0.7 per 1000 
births to 12 per 1000 births, depending on the 
criteria used, with the main causes of  near 
misses being bleeding and hypertension. Near 
miss due to abortion is also quite commonly 
found in the amount of 13.0% (Adisasmita 
2008).

Based on data obtained from the Waras Wiris 
Andong Regional Hospital in Boyolali District, 
the incidence of  a near-miss in obstetric 
complications in 2017 was 100 cases. As for 
the maternal mortality rate in Boyolali Regency 
during 2017, there were 12 maternal deaths due 
to obstetric complications.

Care services for pregnant women or commonly 
called Antenatal Care (ANC) are fundamental 
things that pregnant women must obtain to 
prepare for the pregnancy to run well (Colti 
et al, 2014). The leading causes of death in 
pregnant women can be classified into direct 
and indirect causes. Overall, 80% of deaths 
among pregnant women are caused directly, and 
20% are not directly. The direct cause of death 
can be caused by obstetric complications such 
as bleeding (25%), infection (15%), eclampsia 
(12%), unsafe abortion (12%), prolonged labor 
or without a tear of the birth canal (8%), and 
other direct causes (Brinkmann, S. and Kvale 
2005; Nurdianto et al, 2019a, 2019b, Nurdianto 
et al., 2020a;2020b).

The cause of the delay in obtaining services at 
health facilities is inseparable from the current 
referral system in Indonesia (Rochyati, 2005; 
Anggondowati, 2018) In the era of the National 
Health Insurance (JKN), the government is 
expected to reduce the MMR. The method is 
when there is an ANC, the village midwife 
must always screen pregnant women. Is the 
pregnant woman included in high risk or not. 
If pregnant women are included in the high-risk 
criteria, it is recommended to be referred to a 
higher health facility for further examination or 
treatment. But in the field of implementation, 
many JKN participants who come to check 
themselves only bring a referral letter from the 
midwife or village midwife, with their status as 
public patients.

According to these patients, they cannot get 
a referral from the Public Health Service 
(Puskesmas) to go to the hospital, arguing that 
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it can still be handled at the puskesmas level. 
Finally, patients cannot use their facilities 
as JKN participants.  When in the hospital if 
the pregnant woman still receives polyclinic 
services and is done outpatient, it may not be 
too burdensome for the patient. However, if the 
visit had to be taken at the time of the visit, most 
of the patients refused and went home because 
of the cost.

Most near miss and maternal deaths can be 
prevented if they receive adequate treatment 
in a health facility (Akbarani, 2013). Many 
influential factors such as time actors, 
transportation, costs, the responsiveness of 
health workers, and referral flow are crucial in 
referring cases of obstetric complications to get 
the right help (Anggondowati, 2008; Khosla 
et al., 2000). Therefore, on this occasion, 
the author aimed to analyze the factors that 
affect the effectiveness of near-miss referral 
in obstetric complications in the Waras Wiris 
Andong Regional Hospital Boyolali Regency.

METHODS

This research was an observational analytic 
epidemiological study that was conducted to 
determine the extent to which the effectiveness 
of referral events near-miss in the case of 
obstetric complications. The design in this 
study uses a cross-sectional approach in 
which the researcher collects data at one time 
simultaneously by making observations based 
on a questionnaire that describes the situation 
for a moment through primary data analysis at 
the time of the research. This design was chosen 
with the consideration that it can be used to 
look at the effectiveness of near-miss incidence 
referral in obstetric complications in the Waras 
Wiris Andong Regional Hospital Boyolali. 
(Lemeshow et al., 1990; Notoatmojo, 2010)

The sample in this study were all women 
who had obstetric complications at the Waras 
Wiris Andong Regional Hospital in Boyolali 

Regency from January 2018 to February 
2018 period. Determination of the sample 
size of an unpaired categorical analytic study 
in a population determined using a formula 
and the results obtained were 85 respondents 
(Murti, 2010). The result of the study will be 
carried out with statistical analysis with the 
Chi-square test and multivariat analysis using 
SPSS 21 application. This study has obtained 
ethical clearance from the Health Research 
Ethics Moment of Rumah Sakit Umum Daerah 
(RSUD) Saiful Anwar Malang with number 
305/209/K.1/289/2017.

RESULTS

The results of this study show the cross-
tabulation between the characteristics of women 
who experience complications, including age, 
parity, a distance of pregnancy, education, and 
examination of the pregnancy carried out by 
the mother during pregnancy with a near-miss 
at the time of delivery.

Based on the age of mothers <20 years or> 35 
years who experienced near-miss as many as 
1 mother (5.3%) and in the age category 20-
35 years most did not experience near miss 
as many as 53 mothers (82.8%). Based on the 
analysis of the Chi-square test, the p-value was 
0.756> α (0.05), which means that there was 
no relationship between maternal age and near-
miss.

In parity, mothers with children ≤ 4 experienced 
near-miss as many as 13 mothers (16.7%) and 
in parity > 4 mothers who experienced near-
miss, namely as many as 1 (14.3%). Based 
on the results of the Chi-square test analysis, 
the p-value was 0.871 > α (0.05) which means 
that parity has no relationship with near-miss 
events.

Based on the distance of pregnancy, it can be 
seen that the majority of mothers who have a 
pregnancy distance of 0 years or 2 - 9 years 
experience near miss as many as 13 mothers 
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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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(16.5%) and mothers who have a distance 
of <2 years or> 9 years who experience near 
miss 1 events mothers (16.7%). Based on the 
analysis of Chi-square test results, obtained 
p-value of 0.989> α (0.05), which means 
there is no relationship between the distance 
of pregnancy with near-miss events.

Based on maternal education, most of those 
who experienced near-miss was educated 
> junior high school (SMP) by 13 mothers 
(16.1%), and maternity education in the 
category of ≤ SMP mostly experienced near-
miss by 4 mothers (57.2%). The analysis 
results obtained p-value = 0.641 > α (0.05) 
which means that a mother’s education is not 
related to near-miss events.

Pregnancy checks can be known  that most 
of the mothers with a good pregnancy 
examination did not experience near miss as 
many as 62 mothers (87.3%) and mothers 
who did fewer pregnancy checks mostly 
experienced near-miss as many as 5 mothers 
(35.8%). Chi-square test analysis results 
obtained a p-value of 0.043 <α (0.05), which 
means that antenatal care has a relationship 
with near-miss events.

Based on a height that was cross-tabulated 
with near-miss events, mothers who had a 
height of ≤ 145 cm and experienced near-miss 
events of 1 mother (100%) and mothers who 
had height> 145 cm mostly did not experience 
near miss 71 mothers (84.5%). The results 
of the analysis with Chi-square obtained a 
p-value of 1,000> α (0.05) which means it 
can be concluded that there is no relationship 
between height and near-miss events.

Based on the nutritional status by a cross-
tabulation with near-miss events, 69 mothers 
(88.4%) did not experience near-miss events, 
and 88 mothers with 88 nutritional status did 
not experience near-miss events (100%). The 
results of the analysis with Chi-square obtained 
a p-value of 0.999 > α (0.05) which means it 

can be concluded that there is no relationship 
between nutritional status and near-miss events.

Based on the Hb level cross-tabulated with 
near-miss events in women with obstetric 
complications, it can be seen that most of the 
mothers with Hb levels> 11 g% or no anemia 
did not experience near-miss events of 36 
mothers (83.7%) and in mothers with Hb levels 
<11 g%, 7 mothers (16.7%) experienced near-
miss events. The results of the analysis with 
Chi-square obtained a p-value of 0.962 > α 
(0.05), which means that it can be concluded 
that there is no relationship between Hb levels 
with near-miss events.

Based on the history of maternal diseases that 
were cross-tabulated with near-miss events in 
women with obstetric complications, it can 
be seen that most mothers who did not have a 
history of illness did not experience near miss 
as many as 60 mothers (92.3%), and those 
who had a history of the disease the majority 
also did not experience near miss as many as 
11 mothers (55%). The results of the analysis 
with Chi-square obtained a p-value of 0.000 < 
α (0.05), which means that it can be concluded 
that there is a relationship between the history 
of the illness suffered by the mother with the 
near-miss.

10 mothers had a high risk of experiencing 
near miss (30.4%). Whereas most mothers who 
had low-risk did not experience near miss as 
many as 43 mothers (92.3%). The results of the 
analysis using Chi-square obtained a p-value 
of 0.010 <α (0.05), which means that the risk 
during pregnancy has a relationship with the 
incidence of near-miss.

Based on the results of the cross-tabulation 
between the use of KIA Handbooks with near-
miss events it is known that most respondents 
whose KIA Handbooks were filled incorrectly 
did not experience near-miss events as many 
as 61 mothers (87.1%), while mothers whose 
KIA Handbooks were not properly filled 
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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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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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inexperienced near-miss events as many as 5 
mothers (33.3%). Based on the analysis of Chi-
square test results obtained p-value of 0.062> 
α (0.05), which means there is no relationship 
between the use of the KIA Handbook and the 
near-miss event.

The results of multivariate analysis to examine 
the effect of maternal characteristics, maternal 
health status, the effectiveness of referrals to 
near-miss events are shown in table below. The 
results of the analysis show the significant value 
in the last step of the logistic regression using 
the Backward Wald method which is seen as a 
whole; three categories have a significant value 
smaller than the confidence level of 0.05 (5%), 
ie for the history of the disease suffered by the 
mother has a valuable significance of 0.012 ( p 
= 0.012 <α = 0.05), the risk of pregnancy has 
a significance value of 0.043 (  p =  0.043 <α 
= 0.05), and the effectiveness of referral has a 
significance value of 0.005 (  p =  0.005 <α = 
0.05).

The variable history of the illness suffered by 
the mother has a significance value of 0.012 <α 
= 0.05, which means that there is an influence 
of the history of the disease suffered by the 
mother with near-miss events. Mothers who 
have a history of the disease are 0.157 times 
more likely to develop near-miss compared to 
women who have no history of illness.

The pregnancy risk variable has a significance 
value of 0.043 <α = 0.05, which means that 
there is an influence on the risk of pregnancy 
with near-miss events. Mothers who have a 
high risk are likely 0.213 times more likely to 
have a near-miss than a mother who has a low 
risk.

The referral effectiveness variable has 
a significance value of 0.005 <α = 0.05, 
which means that there is an influence of the 
effectiveness of the referral with near-miss 
events. Mothers who are referred incorrectly 
or not according to procedures have a 0.107 

times greater chance of developing near misses 
when compared to mothers who are referred 
correctly.
Table 1.  Logistic Regression Test Results for Mother 
Characteristics, Maternal Health Status, Utilization of 
KIA Handbook, Effectiveness of References to Near 
Miss Events

Variable P-value Exp (B)
Disease History 0.012 .157
Risk of Pregnancy 0.043 0.213
Effectiveness of Referrals 0.005 .107

DISCUSSION

Maternal characteristics by level of education 
mostly have more than junior high school level 
of education (SMP). The level of education is 
not directly related to the near-miss incident 
because the level of education of the mother 
only affects the access and utilization of health 
services. mothers who have high levels of 
education will tend to pay more attention to 
self and family health and seek antenatal care 
(Adisasmita, 2017). If you are pregnant, you 
will choose childbirth help with a professional 
health worker. They are easier to get and receive 
information given related to their health and 
pregnancy.

Characteristics of maternity mothers based on 
parity in this study most mothers gave birth 
≤ 4. The second to fourth births are the safest 
deliveries. The risk will increase in subsequent 
pregnancies. A risky first delivery can only be 
managed with better antenatal care.  Mothers 
with high parity will be at greater risk of 
complications during labor that can cause near-
miss. In women who often give birth, the uterine 
muscle is often stretched, resulting in thinning 
of the uterine wall, which eventually causes 
contraction of the uterus to be weak. Rupture 
of the uterus is a labor complication that often 
occurs in mothers who have previously given 
birth to several children (Waterstone, 2001; 
Manuaba, 2007; Prawiroharjo, 2014 ).



281280

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

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	
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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,	
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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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The results of both bivariate and multivariate 
analysis showed no influence or relationship 
between the distance of pregnancy with 
near-miss events. The results of this study 
are consistent with the results of Arulita’s 
research (2009), which states that pregnancy 
spacing is not a factor influencing obstetric 
complications that can cause maternal deaths. 
With a value of p = 0.222. The recommended 
pregnancy interval for a safe pregnancy to last 
for at least 2 years allows the mother’s body 
to recover from the extra needs of pregnancy 
and lactation. The distance of pregnancy 
too close, causing mothers to have a higher 
risk for uterine bleeding early postpartum 
and maternal mortality (Manuaba, 2007; 
Prawiroharjo, 2014; Astari, 2014).

According to research conducted by Agudelo 
AC and Belizan JM and supported by 
previous studies, a pregnancy distance that is 
too long ≥ 10 years will increase the risk for 
preeclampsia/eclampsia, gestational diabetes, 
bleeding in the third trimester and also shows 
an increased risk for the occurrence maternal 
death, therefore, this woman with a gestational 
distance ≥ 10 years requires special attention 
during the antenatal examination  (Agudelo 
and Belizan, 2020).

The bivariate analysis results showed that the 
antenatal examination affected the near-miss 
incidence with a value of p = 0.043. However, 
the results of multivariate analysis showed 
that antenatal examination is not a variable 
that affects the incidence of near-miss. The 
results of this study are consistent with WHO 
study which states that poor antenatal care is 
not a risk factor that influences the incidence 
of complications that cause maternal death 
(WHO, 2011).

The antenatal examination standards that 
have been set are regular at least 4 times 
during pregnancy to health workers with 
intervals of 1 time in the first trimester, 1 

time in the second trimester, and 2 times in the 
third trimester with a minimum examination 
standard of 10 T, namely: weight measurement 
and measure height, measure blood pressure, 
measure nutritional status by measuring 
upper arm circumference, measure uterine 
fundal height, determine the fetal presentation 
and fetal heart rate (DJJ), screen for tetanus 
immunization status and provide tetanus toxoid 
immunization (TT) when needed, minimal iron 
tablets 90 tablets during pregnancy, laboratory 
tests (special and routine), case management, 
consultation (counseling) including planning 
for the prevention of complications (P4K) 
and postpartum birth control (Depkes, 2008; 
Nurdianto, 2020c). 
Maternal health status with near-miss events 
indicates that height is not related to near-miss 
events. Height is an indicator used to determine 
the health status of a mother, especially at the 
time of delivery. There are three restrictions on 
mothers with a height of less than 145cm. This 
is the first pregnant woman who needs special 
attention. The area of ​​the mother’s pelvis and 
fetal head size may be disproportionate, in this 
case, two possibilities occur, the mother’s pelvis 
as a birth canal is narrow with the fetus/head 
not large, normal size pelvis but the large child 
/ large head, second pregnant women, with a 
pregnancy then the baby is born just months but 
dies in time (baby age) 7 days or less, Pregnant 
women before pregnancy had never delivered 
enough months, and low birth weight <2500 
grams. The danger that can occur is that labor is 
not going well, the baby is difficult to be born, 
in danger. Medical assistance needs cesarean 
delivery (Rochyati 2011).

Another maternal health status is nutritional 
status by measuring the Upper Arm 
Circumference (Lingkar Lengan Atas / LILA) 
(Manuaba, 2007; Prawiroharjo, 2014). The 
results showed no relationship between 
the nutritional status of respondents to the 
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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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incidence of a near miss. The results showed 
that most respondents had good nutritional 
status, meaning that good nutritional status was 
that respondents had upper arm circumference 
or Lila more than 23.5 cm. The study results 
are consistent with the research from the 2001 
SKRT analysis which showed no significant 
relationship between nutritional status as 
measured by LILA with the incidence of labor 
complications (Manuaba, 2007; Prawiroharjo, 
2014).

Mothers with poor nutritional status are at 
risk for bleeding and infection during the 
puerperium.  Malnutrition before and during 
pregnancy, especially the condition of mothers 
with stunting  in childhood that reflects severe 
malnutrition, will provide a risk of parturition 
due to cephalopelvic disproportion, which will 
increase the risk of malnutrition maternal death 
during labor (Say et al., 2014).

The study results for hemoglobin levels showed 
no relationship between the respondents’ 
hemoglobin levels to the near-miss event. This 
is not following Arulita’s research (2009) which 
concluded that mothers who suffer from anemia 
during pregnancy have a 4 times greater risk for 
labor complications than mothers who do not 
suffer from anemia (OR = 4.0; 95% CI: 1.7 - 
9.6; p = 0.001).

According to WHO, maternal deaths in 
developing countries are related to anemia 
during pregnancy. Pregnant women with severe 
anemia will be more vulnerable to infections 
during pregnancy and labor, increasing the 
risk of bleeding that will continue with death. 
Several studies have shown that the risk of 
maternal death increases in mothers who suffer 
from anemia during pregnancy (WHO, 2016).

The results of both bivariate and multivariate 
analysis showed that the study showed that 
there was an influence on the history of the 
disease suffered by the mother with near-miss 

events. Mothers who have a history of the 
disease are 0.157 times more likely to develop 
near misses compared to women who have 
no history of the disease. History of diseases 
that can aggravate pregnancy and childbirth 
include hypertension, heart disease, asthma, 
diabetes mellitus, infectious diseases such 
as Toxoplasmosis, Tuberculosis, Malaria 
(Nurdianto 2020a; 2020b; WHO, 2007).

This is by Arulita’s research (2009) which 
shows that the risk for maternal death in 
mothers who have the disease is 210.2 times 
greater than mothers without a history of the 
disease with a value of p = 0.002 (OR adjusted 
= 210.2; 95% CI: 13.4 - 5590.4).

A history of maternal illness is defined as 
a disease that the mother suffered before 
pregnancy or childbirth or disease that arises 
during pregnancy that is not related to the 
direct obstetric cause but is exacerbated by the 
physiological effects of pregnancy so that the 
mother’s condition becomes worse. Maternal 
deaths due to illnesses suffered by the mother 
is a cause of indirect maternal death ( indirect 
obstetric death ).

The results of both bivariate and multivariate 
analysis showed that the study showed that there 
was an influence of maternal pregnancy risk 
factors with near-miss events. Pregnancy risk 
variables had a significance value of 0.043 <α 
= 0.05, which means there was an influence of 
pregnancy risk with near-miss events. Mothers 
who have high risk are 0.213 times more 
likely to develop near-miss than women with 
low risk. This is related with Akbarani (2013) 
states that mothers with high-risk categories 
will experience obstetric complications when 
labor is 19.14 times higher than mothers with 
low-risk categories (Akbarani, 2013).

The results showed there was no relationship 
between the use of KIA Handbooks with near-
miss events. This is consistent with research 
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
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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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by Colti, et al (2014) which states there is 
no relationship between the role of health 
workers in the use of the KIA Handbook to the 
incidence of childbirth complications (Colti, 
2014).

Utilization of the KIA Handbook through 
complete recording of the health of pregnant 
women by midwives is expected to have a 
contribution in reducing maternal and infant 
mortality rates, namely by detecting early 
risks of pregnancy that can threaten the lives 
of mothers and babies (Nurdianto, 2020c; 
Nurdianto et al., 2021).

Obstetric complications can be detected if 
the pregnant woman performs an Ante Natal 
Care (ANC) checkup routinely or at least four 
times during pregnancy. Recording the results 
of examinations is a midwife’s competency 
standard and part of a quality Antenatal service 
standard. Each time the examination, the 
midwife must record the results on the medical 
record, Mother’s Card, and KIA Handbook. 
At present, the recording of the results of 
antenatal examinations is still very weak, so 
the data cannot be analyzed to improve the 
quality of antenatal care. The function of the 
KIA Handbook is as information and recording 
tools for analyzing the health condition of 
pregnant women. With the complete and 
accurate recording of the health of pregnant 
women in the KIA Handbook, if analyzed the 
data can be an early warning against high-
risk threats of pregnant women, thus they will 
avoid 3 L (late detection, late referral, late 
handling). Midwives must recognize high-risk 
pregnancies/abnormalities, if found midwife 
abnormalities can take the necessary actions 
and refer to the next cell action (Mangun, 
2008).

The results of both bivariate and multivariate 
analyses indicate that research shows an effect 

of maternal referral effectiveness with near-
miss events. The referral effectiveness variable 
has a significance value of 0.005 <α = 0.05, 
which means that there is an influence on the 
referral’s effectiveness with near-miss events. 
According to the procedure, mothers who were 
referred incorrectly or not were 0.107 times 
more likely to have a near-miss than those who 
were referred correctly.

This is following Arulita’s research (2009) 
which shows that ineffective referrals or late 
referrals during obstetric complications will 
cause mothers to have a risk of 50.8 times more 
likely to experience maternal death (near-miss) 
when compared to mothers who are referred by 
effective.

The results of this analysis indicate that late 
referrals or ineffective referrals to mothers who 
experience complications during pregnancy, 
childbirth, and the puerperium present a greater 
risk for near-miss. 3 delays influence this 
ineffective reference. The first delay is the delay 
in decision-making. The second is the delay in 
reaching the referral place and the third is the 
delay in handling the case at the referral place. 
The ineffectiveness of this referral will worsen 
the mother’s condition due to the mother 
not getting adequate treatment following the 
existing complications. Thus, death can be life-
threatening to the mother.

CONCLUSION 

There is an influence of the history of the 
disease suffered by the mother, the risk of 
pregnancy, and the effectiveness of the referral 
with near-miss events in obstetric complications 
in the Waras Wiris Andong Regional Hospital 
Boyolali Regency.



283282

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

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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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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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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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	

QANUN MEDIKA Vol 5     No 2    July 2021 

Central Ltd., page. 7-20. taken from: http://
www.biomedcentral.com/1471-2393/7/20

Waterstone, M. et al. 2001, Incidence and 
Predictors of Severe Obstetric Morbidity: 
Case-control Study, BMJ 2001 No. 
322:1089-94.

World Health Organization, 2005, The world 
health report 2005: make every mother and 
child count, WHO, Geneva. Download 
from http://www.who.int/whr/2005/
whr2005_en.pdf. 

World Health Organization, 2007, Malaria 
in Pregnancy: guidelines for measuring 
key monitoring and evaluation indicator, 
World Health Organization, Geneva.

World Health Organization. 2011, Evaluating 
the quality of care for severe pregnancy 
complications: the WHO near-miss 
approach for maternal health, World 
Health Organization. Geneva

World Heath Organization. 2016, Maternal 
Mortality, [Online], accessed 15 April 
2015]. Available at: http://www.who.int/
mediacentre/factsheets/fs348/en/.


