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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 

Persistent pulmonary hypertension of the newborn (PPHN) 
is a condition that occurs due to increased resistance to 
blood vessels in the lungs that occur persistently after the 
baby is born. This can be attributed to congenital heart 
disease such as right-to-left shunts through foramen ovale 
(PFO) or patent ductus arteriosus (PDA) due to an error 
transition fetal blood circulation to the neonate. Although 
PPHN is always associated with births in post-term babies, 
PPHN cases are often found in preterm babies. Chances of 
babies born with PPHN are quite large, at 1.9% per 1000 
live births. PPHN can be fatal, causing mortality rates 
ranging from 4 to 33%. The incidence of preterm births in 
Indonesia is estimated at 7-14%, around 459,200 - 900,000 
babies per year. This study aimed to prove the relationship 
between premature babies and persistent pulmonary 
hypertension of the newborn (pphn) in Sidoarjo  Regional 
Hospital and to know the characteristics and analyze 
these variables.  This research used crossed sectional 
studied design; the population was all preterm babies in 
the NICU at Sidoarjo  regional hospital. All samples are 
from medical records in January-December 2018. There is 
a significant difference between preterm babies and PPHN 
(p < 0.05); besides, the results from Spearman’s correlation 
analysis obtained a correlation coefficient (ρ) = 0.485. In 
the cross-tabulation analysis, the result of the proportion 
with the highest correlation was Late Preterm babies with 
severe PPHN of 46.7%. It can be concluded that there is 
a relationship between premature babies and PPHN in 
Sidoarjo  regional hospital.

Research  Article

Association between gestational age and persistent pulmonary 
hypertension of the newborn (PPHN) severity in preterm babies at 
Sidoarjo Regional Hospital 
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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%.	

INTRODUCTION

Persistent pulmonary hypertension of the 
newborn (PPHN) is a condition that occurs 
due to increased resistance to blood vessels 
in the lungs that occur continuously or 
persistently after the baby is born. This can be 
associated with congenital heart diseases such 
as the right to left shunt through the foramen 
ovale (PFO) or patent ductus arteriosus (PDA) 
due to an error in the transition of fetal blood 
circulation to the neonate (Park & Chung, 
2017). This condition is caused by pulmonary 
artery pressure or pulmonary vein with a mean 
pulmonary artery pressure (PAP) > 25 mmHg 
at rest or > 30 mmHg during activity (Prawira 
& Yanuarso, 2016). The PPHN classification 
includes 3 categories, namely mild PPHN 
(PASP 36-45 mmHg), moderate PPHN (PASP 
45-60 mmHg), and severe PPHN (PASP > 60 
mmHg) (de Boode et al., 2018).

Although PPHN is always associated with 
births in post-term babies, PPHN cases are 
often found in babies with preterm conditions 
(Park & Chung, 2017). Also, according to 
research conducted by Steurer et al. (2017), 
this study explains that late preterm infants 
have the highest risk of developing PPHN 
when compared to higher age groups (Steurer 
et al., 2017). Babies with preterm birth are 
births that occur at 20-37 weeks of gestation 
(Grzesiak et al., 2018). Preterm birth can be 
classified into three categories, namely, very 
preterm infants (28- <33 weeks), moderately 
preterm infants (33- <35 weeks), and late 
preterm infants (35- <37 weeks) (Harju et al., 
2014).

The cases of babies born with PPHN are quite 
large, at 1.9% per 1000 live births (Park & 
Chung, 2017). PPHN can be fatal, causing 
the mortality rate to range from 4 to 33% 
(EL-Khuffash et al., 2018). The incidence 
of preterm birth in Indonesia is estimated at 
7-14%, which is around 459,200 - 900,000 

babies per year (Utami, Ernawati, & Irwanti, 
2016).

Premature babies have a 2.5 times greater risk 
of suffering from a patent ductus arteriosus 
(PDA) and ventricular septal defect (VSD). 
PDA and VSD are directly related to the 
persistent incidence of pulmonary hypertension 
of the newborn (PPHN) (Ontoseno, 2018). 
Preterm birth has a significant risk because it is 
related to the baby’s underripe organs, such as 
the lungs, brain, gastrointestinal tract (Grzesiak 
et al., 2018). The mechanism of PPHN in 
babies born prematurely is caused by vascular 
immaturity in the lungs and imperfections in 
its development (de Boode et al., 2018). PPHN 
was diagnosed by the clinical manifestation and 
confirmed by a neonatologist who performed 
echocardiography (NPE) (Ontoseno, 2018).

In Indonesia, there are rarely journals that 
examine persistent pulmonary hypertension 
of the newborn or neonates (PPHN), mainly 
when associated with the condition of babies 
born prematurely. This study aims to prove 
the relationship between premature babies 
and persistent pulmonary hypertension of the 
newborn (PPHN) in Sidoarjo  regional hospital 
and to see the characteristics and analyze these 
variables.

METHOD

This study used an observational analytic 
research method with a cross-sectional study 
design and used a consecutive sampling 
technique. The independent variable is the 
age at birth of premature babies, and the 
dependent variable is Persistent pulmonary 
hypertension of the newborn (PPHN). This 
study’s population was all infant patients in the 
Sidoarjo  regional hospital’s NICU room from 
January to December 2018. The samples in the 
study were obtained based on the inclusion and 
exclusion criteria as follows:
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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 

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	

The inclusion criteria of this study were: (1) 
patients with preterm birth, (2) patient was 
admitted to the NICU, (3) patient was diagnosed 
with PPHN and confirmed by echocardiography, 
(4) patient did not have meconium aspiration 
syndrome (MAS), (5) patient did not have a 
congenital diaphragmatic hernia. The exclusion 
criteria of this study were: (1) patients with 
non-preterm birth, (2) patient was not admitted 
to the NICU, (3) patient was not diagnosed 
with PPHN (4) patient did has meconium 
aspiration syndrome (MAS), (5) patient did has 
a congenital diaphragmatic hernia.

This study used medical records from the NICU 
of Sidoarjo regional Hospital to get information 
about echocardiograms, doctors’ diagnoses, and 
patient clinical status. The data was analyzed 
using the Spearman’s Rho Test and Cross 
Tabulation SPSS version 25. This research 
has been approved and certified legally by the 
Health Research Ethics Committee section of 
the Sidoarjo  regional Hospital with ethical 
letter number 002 / KET-KEPK / XII-2019.

RESULTS

In this study, preterm infants were classified into 
three categories, namely, very preterm infants 
(28- <33 weeks), moderately preterm infants 
(33- <35 weeks), and late preterm infants 
(35- < 37 weeks). The PPHN classification 
includes three categories, namely mild PPHN 
(PASP 36-45 mmHg), moderate PPHN (PASP 
45-60 mmHg), and severe PPHN (PASP> 60 
mmHg) (de Boode et al., 2018). The number of 
premature babies diagnosed with PPHN was 30 

babies. Of the 30 babies, 18 babies were late 
preterm, 10 were moderately preterm and 2 
were very preterm.

Characteristics of Premature Babies with 
PPHN at Sidoarjo Regional Hospital

From Table 1, it can be seen that the 
characteristics of premature babies with PPHN 
include Pulmonary Hypertension (PHT), 
preterm category, diagnosis, baby weight, and 
baby’s sex. In the Pulmonary Hypertension 
(PHT) category, the sample affected by PPHN 
(a total of 30 babies) was the most severe PHT 
with 18 babies, then 8 babies mild PHT and 
the least was moderate PHT with 4 babies. The 
most preterm categories of samples affected by 
PPHN (a total of 30 babies) were late preterm 
category with 18 babies, then 10 moderately 
preterm babies and the least was very preterm 
with only 2 babies.

From Table 1, the diagnoses of the sample 
affected by PPHN (a total of 30 babies) were 
the highest number of Severe PPHN + PDA 
+ ASD as many as 10 babies, and the second 
most were the Severe PPHN + ASD as many as 
7 babies. The body weight of babies from the 
sample affected by PPHN (a total of 30 babies) 
was mostly Low Birth Weight (<2500gr) as 
many as 20 babies, then normal weight was 9 
babies and the least was very low birth weight 
(<1500gr) with the number only 1 baby. And it 
can be seen that the sex of the babies from the 
sample affected by PPHN (a total of 30 babies) 
was mostly male, as many as 21 babies, while 
the lowest was female with 9 babies.
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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
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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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Characteristics of Premature Mother Babies with PPHN at Sidoarjo Regional 
Hospital 

From Table 2, it can be seen that the characteristics of premature infants with PPHN 
include maternal age, gravidity and parity, and type of labor. Most of the range of the 
mother was 20-30 years. The highest number of samples affected by PPHN (a total of 

Babies Characteristics N % 

 
1. Pulmonary Hypertension (PHT) 

Severe 
Moderate 

              Mild 
 

 
 
18/30 
4/30 
8/30 

 
 
60 
13 
27 

2. Prematur Category 
  Late Preterm 
 Moderately Preterm 
 Very Preterm 

 

 
18/30 
10/30 
2/30 
 

 
60 
33 
7 
 

3. Diagnose 

Mild PPHN 
Mild PPHN + ASD 
Mild PPHN + PDA 
Mild PPHN + PDA + ASD 
Mod. PPHN + ASD 
Mod. PPHN + PDA + ASD 
Severe PPHN + PDA + ASD 
Severe PPHN + ASD 
Severe PPHN + PFO 

 

 
 
3/30 
3/30 
1/30 
1/30 
2/30 
2/30 
10/30 
7/30 
1/30 
 

 
 
10 
10 
3 
3 
7 
7 
34 
23 
3 
 

4. Baby Weight 

LBW 

VLBW 

Normal 

 

 
 
20/30 
1/30 
9/30 
 

 
 
67 
3 
30 
 

5. Sex 
       Male 

Female 
 

 
21/30 
9/30 

 
70 
30 
 

Table 1. Characteristics of Premature Babies with PPHN at the Sidoarjo regional Hospital in 
2018 

Page 8 of 13 - Integrity Submission Submission ID trn:oid:::1:3231302798

Page 8 of 13 - Integrity Submission Submission ID trn:oid:::1:3231302798



8180

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

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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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	

Characteristics of Premature Mother Babies 
with PPHN at Sidoarjo Regional Hospital

From Table 2, it can be seen that the 
characteristics of premature infants with PPHN 
include maternal age, gravidity and parity, and 
type of labor. Most of the range of the mother 
was 20-30 years. The highest number of 
samples affected by PPHN (a total of 30 babies) 
was multigravida, while the lowest was the 
primigravida. The type of delivery was mostly 
by Caesarean section (SC).

Relationship between Premature Babies and 
PPHN

The total number of premature babies at Sidoarjo 
regional Hospital with PPHN diagnoses was 30 
babies. Of the 30 babies, 18 babies were late 
preterm, ten were moderately preterm, and two 
were very preterm.

After conducting a descriptive analysis, an 
analysis was carried out using the Spearman’s 

test to determine whether there was a 
relationship between premature babies and 
persistent pulmonary hypertension of the 
newborn (PPHN) at Sidoarjo  regional Hospital.

Based on Table 3, it is obtained p value <0.05, 
which indicates that the correlation between 
premature babies and PPHN is significant. 
Spearman’s rho correlation value of 0.485 
indicates a positive correlation with strong 
correlation strength.

To see which category of premature babies is 
the most significant for PPHN can be done by 
calculating the Cross tabulation. The results of 
the calculation are as follows

From the results in Table 4, the largest 
proportion is Late Preterm, with severe PPHN 
with a total of 46.7%, so that Late Preterm 
is the most significant preterm category for 
severe PPHN.
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Relationship between Premature Babies and PPHN 

The total number of premature babies at Sidoarjo regional Hospital with PPHN 
diagnoses was 30 babies. Of the 30 babies, 18 babies were late preterm, ten were 
moderately preterm, and two were very preterm. 

After conducting a descriptive analysis, an analysis was carried out using the 
Spearman's test to determine whether there was a relationship between premature 
babies and persistent pulmonary hypertension of the newborn (PPHN) at Sidoarjo  
regional Hospital.  

Table 3. Spearman's Rho Test Results of Relationship between Premature Babies and PPHN 
Incidence 

 PRETERM 

        PPHN r = 0,485 

p < 0,05 

n = 30 

 

Characteristic of 
Mothers  

N % 

1. Age 

               <20 Year 

 
0/30 

 
0 

20 – 30 Year 
31 - 35 Year 

≥36 

14/30 
10/30 
6/30 

47 
33 
20 

2. Gravidity dan 
Parity 

Multigravida 
Primigravida 

3. Type of Labor 
 

              Caesar (SC) 
              Normal 

 
 

22/30 
8/30 

 
 
24/30 
6/30 

 
 

73 
27 
 
 

80 
20 
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L	hypernatremia,	although	the	immediate	administration	of	
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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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Based on Table 3, it is obtained p value <0.05, which indicates that the correlation 
between premature babies and PPHN is significant. Spearman's rho correlation value 
of 0.485 indicates a positive correlation with strong correlation strength. 

To see which category of premature babies is the most significant for PPHN can be 
done by calculating the Cross tabulation. The results of the calculation are as follows 

 

Table 4. Calculation Results of Cross Tabulation 

 

From the results in Table 4, the largest proportion is Late Preterm, with severe PPHN 
with a total of 46.7%, so that Late Preterm is the most significant preterm category for 
severe PPHN. 

 

DISCUSSION  

Premature birth or preterm is birth that occurs at 20-37 weeks of gestation, counted 
from the first day of the last period (Harju et al., 2014). Whereas the newborn's 
persistent pulmonary hypertension (PPHN) is a condition that occurs due to increased 
resistance to blood vessels in the lungs that occur continuously or persistently after the 
baby is born (Park & Chung, 2017). Based on the results of the analysis using 
Spearman's rho test method in Table 4, it was found that the level of significance was 
p <0.05. Therefore, the conclusion is that there is a relationship between preterm babies 
and PPHN. And the results obtained correlation coefficient (ρ) = 0.485, which states 
that there is a strong enough relationship between the two variables, namely premature 

 

PRETERM 
  

VERY 
PRETERM 

MODERATELY 
PRETERM 

LATE 
PRETERM 

    
TOTAL 

PPHN MILD Count 1 5 2 8 
%  
Total 

3.3% 16.7% 6.7% 26.7% 

MODERATE Count 1 1 2 4 
% 
Total 

3.3% 3.3% 6.7% 13.3% 

SEVERE Count 0 4 14 18 
% 
Total 

0.0% 13.3% 46.7% 60.0% 

Total Count 2 10 18 30 
% 
Total 

6.7% 33.3% 60.0% 100.0% 
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30 babies) was multigravida, while the lowest was the primigravida. The type of 
delivery was mostly by Caesarean section (SC). 

Table 2. Characteristics of mothers in premature babies with PPHN at the Sidoarjo Regional 
Hospital in 2018 

 

 

 

 

 

 

 

 

 

 

Relationship between Premature Babies and PPHN 

The total number of premature babies at Sidoarjo regional Hospital with PPHN 
diagnoses was 30 babies. Of the 30 babies, 18 babies were late preterm, ten were 
moderately preterm, and two were very preterm. 

After conducting a descriptive analysis, an analysis was carried out using the 
Spearman's test to determine whether there was a relationship between premature 
babies and persistent pulmonary hypertension of the newborn (PPHN) at Sidoarjo  
regional Hospital.  

Table 3. Spearman's Rho Test Results of Relationship between Premature Babies and PPHN 
Incidence 

 PRETERM 

        PPHN r = 0,485 

p < 0,05 

n = 30 

 

Characteristic of 
Mothers  

N % 

1. Age 

               <20 Year 

 
0/30 

 
0 

20 – 30 Year 
31 - 35 Year 

≥36 

14/30 
10/30 
6/30 

47 
33 
20 

2. Gravidity dan 
Parity 

Multigravida 
Primigravida 

3. Type of Labor 
 

              Caesar (SC) 
              Normal 

 
 

22/30 
8/30 

 
 
24/30 
6/30 

 
 

73 
27 
 
 

80 
20 

DISCUSSION 

Premature birth or preterm is birth that occurs 
at 20-37 weeks of gestation, counted from the 
first day of the last period (Harju et al., 2014). 
Whereas the newborn’s persistent pulmonary 
hypertension (PPHN) is a condition that occurs 
due to increased resistance to blood vessels in 
the lungs that occur continuously or persistently 
after the baby is born (Park & Chung, 2017). 
Based on the results of the analysis using 
Spearman’s rho test method in Table 4, it 
was found that the level of significance was p 
<0.05. Therefore, the conclusion is that there 
is a relationship between preterm babies and 
PPHN. And the results obtained correlation 
coefficient (ρ) = 0.485, which states that there 
is a strong enough relationship between the 
two variables, namely premature babies with 
the incidence of PPHN. In the cross-tabulation 

analysis, it was found that the proportion with 
the highest relationship was late preterm babies 
with severe PPHN of 46.7%.

According to research conducted by Steurer et 
al. (2017), this study explains that late preterm 
babies have the highest risk of developing PPHN 
when compared to higher age groups (Steurer 
et al., 2017). This can be explained because in 
babies with preterm birth, the pulmonary blood 
vessels’ smooth muscle is not fully developed 
as in term babies, and there is thinning of these 
blood vessels. Oxygen pressure (O2) decreases, 
making blood vessel tone increase, even though 
the tone increase will quickly be compensated 
for a few moments after birth (Ontoseno, 2018). 
This is as explained in the study of Binalole et 
al. (2014) that the majority of > 80% of preterm 
births are late preterm births (Binalole et al., 
2014). So this causes the highest data of 46.7% 
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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	
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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.	
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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	

in the late preterm category of the total preterm 
categories.

Although most literature states that PPHN 
occurs in infants with post-term and term 
births, this study was conducted to prove the 
relationship between preterm infants and the 
incidence of PPHN. Premature babies have a 
2.5 times greater risk of suffering from a patent 
ductus arteriosus (PDA) and ventricular septal 
defect (VSD), which are directly related to the 
incidence of persistent pulmonary hypertension 
of the newborn (PPHN) (Ontoseno, 2018).

The pathophysiology of PPHN events related 
to congenital heart disease can be caused by 
vascular remodeling and increased resistance 
to pulmonary vessels. The vasoconstriction 
of pulmonary arteries due to the imbalanced 
production of endogenous vasodilators and 
vasoconstrictor’s production. The endogenous 
vasodilators such as nitric oxide and prostacyclin, 
while the endogenous vasoconstrictors’ such as 
endothelin-1 and serotonin (Ivy et al., 2013). 
Changes in the expression of vasoactive 
mediators, consisting of endothelin-1, 
prostacyclin, and nitric oxide, resulting in 
vasoconstriction. In contrast, endothelial 
expression in vascular and fibroblast growth 
factors triggers vascular remodeling resulting in 
hypertrophy and smooth muscle proliferation, 
and increased matrix deposition intracellular. It 
affects increasing pulmonary vascular resistance 
(Adatia, Kothari, & Feinstein, 2010). In the 
study of D’Alto and Mahadevan (2012) it was 
explained that congenital heart disease (CHD) 
with left to right shunts results in pulmonary 
arterial hypertension due to increased blood 
flow to the lungs (D’Alto & Mahadevan, 2012). 
Based on the analysis, severe PPHN is the 
highest number of PPHN incidents with a total 
of 46,7%. It can be concluded that the number 
of CHD and types of CHD suffered by infants, 
the heavier the PPHN suffered by these babies 
(Sargowo, 2017).

In a study conducted by Nakanishi et al. (2018) 
it was found that there was a relationship 
between premature babies and the incidence 
of PPHN, especially in Extremely Preterm 
babies or <28 weeks because the subjects 
in the study were only Extremely Preterm 
(Nakanishi, Suenaga, Uchiyama, & Kusuda, 
2018). This study using a cohort study so 
that further analysis can be carried out in the 
long term. This is the weakness of this study 
when compared to a cohort study. However, 
reflecting on research (Steurer et al., 2017), the 
same results were obtained in this study, PPHN 
is more dominant in late preterm babies. The 
strength of this study compared to other studies 
is that a specific analysis is carried out, looking 
for the relationship between premature babies 
which is divided into 3 grades, namely very 
preterm babies (28- <33 weeks), moderately 
preterm babies (33- <35 weeks) and late 
preterm (35- <37 weeks), compared to the 
incidence of PPHN which is also divided into 
3 grading which includes mild PPHN (PASP 
36-45 mmHg), moderate PPHN (PASP 45-
60 mmHg), and severe PPHN (PASP> 60 
mmHg). The PPHN classification is based on 
PASP pressure. the heavier the PPHN grade, 
the more severe the disease. The prognosis will 
get worse. However, the prognosis is based 
not only on the PPHN grade but also on the 
patient’s congenital heart disease. The more 
congenital heart disease suffered, the worse the 
patient’s prognosis will be.

This study’s drawbacks are the limited number 
of samples with a relatively short sample period 
and only covering one year. Even so, research 
on the relationship between preterm infants and 
PPHN has never been conducted in Indonesia 
before. However, it is hoped that this research 
can be carried out on a wider population in 
the future, with larger sample size, a longer 
period, and the research design uses the cohort 
method. So that more specific data results will 
be obtained and accurate.
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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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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%.	

CONCLUSION

The analysis results concluded that there 
is a relationship between premature babies 
and PPHN at the Sidoarjo regional Hospital. 
The highest relationship was Late Preterm 
babies with severe PPHN. Based on the 
data, the essential characteristics that affect 
the relationship between premature babies 
and PPHN at Sidoarjo regional Hospital are 
maternal age, gravidity and parity, type of 
labor, congenital heart disease (CHD), and 
baby weight.
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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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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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