
A R T I C L E   I N F O

6968

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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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 

Backgrounds: Cervical degenerative disc disease is a 
pathological change in the cervical associated with the 
degenerative process. Surgery is one of the therapeutic 
modalities in cases of cervical degenerative disc disease. 
Post-surgical clinical outcomes are needed to evaluate the 
results of the actions that have been taken. Methods: This 
study is an observational retrospective study to evaluate 
clinical and functional outcomes using Neck Disability 
Index & SF36 on cervical degenerative disc disease before 
and after surgery at Dr. Soetomo Hospital Surabaya in 
2013-2018. Data is processed using SPSS and compared 
using the T-test. Results: A total of 12 patients with details 
of 8 male patients and four female patients who met the 
inclusion and exclusion criteria in this study. There was a 
significant decrease in the average NDI score (p = 0.05) 
before surgery (47.33) compared with after surgery (15.58). 
There was a significant increase in the average SF36 score 
(p< 0.05) before surgery (50.75) compared to after surgery 
(88.16). Conclusions: There is an increase in clinical and 
functional outcomes in patients with cervical degenerative 
disc disease who undergo operative treatment.
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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

Cervical degenerative disc disease is cervical 
pathology associated with the degenerative 
process. Some experts mentioned it as 
cervical spondylosis. Although most cervical 
degenerative changes are often asymptomatic, 
they can manifest with several significant 
complex symptoms, including axial neck pain, 
radiculopathy, myelopathy, or a combination 
of it. Axial neck pain refers to pain along 
the cervical bone and associated paraspinal 
muscles. Cervical radiculopathy is associated 
with cervical pain that radiates to the arm and 
can be accompanied by radicular sensory or 
motor change (Adams & Roughley, 2006; 
Friedenberg & Miller, 1963). 

There are several treatment options for cervical 
degenerative disc disease. Nonoperative and 
operative with its indications. Stabilization is 
one of the operative management in cervical 
injuries. Initially, this technique was mostly 
used for non-traumatic cases, and there 
was controversy regarding the use of this 
technique in trauma cases. Post-operative 
clinical assessment is needed to evaluate 
the patient and the treatment that has been 
done. (Nouri, Tetreault, Singh, Karadimas, 
& Fehlings, 2015; Tetreault, Ibrahim, Côté, 
Singh, & Fehlings, 2016) This study will 
explain the post-operative outcome using 
the Neck Disability Index and Short Form 
36 (SF-36) questionnaire in patients with 
cervical generative disc disease at Dr. 
Soetomo General Hospital Surabaya in 2013-
2018. The patient included a diagnosis of 
degenerative disc disease with radiculopathy 
or myeloradiculopathy that underwent 
Anterior Cervical Discectomy and Fusion 
(ACDF)

METHODS

This study is an observational retrospective 
study to evaluate the Neck Disability Index & 
SF36 in Post-operative Cervical Degenerative 
Disc Disease patients in Dr. Soetomo Surabaya 
in 2013-2018. The patient criteria included a 
diagnosis of degenerative disc disease with 
radiculopathy or myeloradiculopathy. The 
operative procedure was Anterior Cervical 
Discectomy and Fusion (ACDF). All the 
subjects have similar diagnoses and treatment 
during this study. The NDI score was used 
to assess the specific outcomes of pathology 
around the neck. Meanwhile, the  SF36 score 
was used to assess overall functional outcome 
and quality of life for non-specific causes.

 The inclusion criteria: 

1.	 Patients with cervical degenerative disc 
disease are adults (at least 40 years old) 
with post-operative evaluation timeless 
than equal to 6 months;

2.	 Deficit confirmed by CT, MRI, or X-ray;

3.	 No prior surgical procedures at the 
operative level;

4.	 The patient physically and mentally able 
and willing to comply with the protocol;

5.	 Signed informed consent;

The exclusion criteria: 

1.	 Any prior surgery at the operative level 
or any previous fusion at any cervical 
level;

2.	 Active infection of the surgical site or 
history of or anticipated treatment for 
systemic infection including HIV and/or 
Hepatitis C;

3.	 Known allergy to devise materials 
including cobalt, chromium, 
molybdenum, or polyethylene;

4.	 Reported to have a mental illness or 
belonging to a vulnerable population.
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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	

The pre-operative and post-operative NDI and 
SF-36 scores were obtained. Disease-specific 
health measures are used to evaluate patients 
with disorders at specific sites, and these two 
instruments, namely NDI and SF-36, are 
sensitive to particular diseases. An analytical 
study using a T-dependent test to assess the 
comparison between pre and post-operative 
NDI and SF-36 scores was done using the 25th 
version of the Statistical Program for Social 
Sciences (SPSS).

RESULTS

In this study, there were twelve patients with 
Cervical Degenerative Disc Disease who 
underwent surgery at Dr. Soetomo Regional 
Hospital in 2013 - 2018 and evaluated using 
NDI and SF-36 scores. The mean age of the 
subject was 52.83, with a standard deviation 
of 11.37 years. There were eight male patients 

(67%) and four female patients (33%). Most 
pathologies were found on the C4-C5 level 
(75%). The mean Length of Stay during the 
operative procedure was 8.12 days. Pre-
operative and Post-operative VAS score was 
6.51 ± 2.65 and 2.31 ± 1.38. The subject’s 
demographics showed in Table 1.

The results of pre- and post-operative NDI 
scores in patients with Cervical Degenerative 
Disc Disease are shown in Figure 1. The 
highest pre-operative NDI scores were 52. 
and the lowest was 42. with an average score 
of 47.33. In contrast. The postoperative NDI 
scores were decreased significantly compared 
to the pre-operative score. The highest post-
operative NDI score was 22. the lowest score 
was 12. and the average NDI score of 15.58. 
The comparison of NDI scores shows a 
significant difference between pre- and post-
operative scores. (p = 0.000)(Table 2)
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1) Any prior surgery at the operative level or any previous fusion at any cervical 
level; 

2) Active infection of the surgical site or history of or anticipated treatment for 
systemic infection including HIV and/or Hepatitis C; 

3) Known allergy to devise materials including cobalt, chromium, molybdenum, 
or polyethylene; 

4) Reported to have a mental illness or belonging to a vulnerable population. 

 

The pre-operative and post-operative NDI and SF-36 scores were obtained. 
Disease-specific health measures are used to evaluate patients with disorders at specific 
sites, and these two instruments, namely NDI and SF-36, are sensitive to particular 
diseases. An analytical study using a T-dependent test to assess the comparison between 
pre and post-operative NDI and SF-36 scores was done using the 25th version of the 
Statistical Program for Social Sciences (SPSS). 

RESULTS 

In this study, there were twelve patients with Cervical Degenerative Disc Disease 
who underwent surgery at Dr. Soetomo Regional Hospital in 2013 - 2018 and evaluated 
using NDI and SF-36 scores. The mean age of the subject was 52.83, with a standard 
deviation of 11.37 years. There were eight male patients (67%) and four female patients 
(33%). Most pathologies were found on the C4-C5 level (75%). The mean Length of Stay 
during the operative procedure was 8.12 days. Pre-operative and Post-operative VAS 
score was 6.51 ± 2.65 and 2.31 ± 1.38. The subject's demographics showed in Table 1. 

Table 1. Subjects Demographics 

Variable Number (n) Percentage (%) Mean ± SD 
Age 12 100 58.23 ± 11.37 years 
Sex   

Male 
     Female 

 
8 
4 

 
67 % 
33 % 

 

Level of pathology 
C3-C4 
C4-C5 
C5-C6 

 
2 
9 
1 

 
16.67 % 

75 % 
8.33 % 

 

Length of Stay 12 100% 8.12 ± 3.45 days 
Pre-operative VAS 
score 

12 100% 6.51 ± 2.65 

Post-operative 
VAS score 

12 100% 2.31 ± 1.38 

 

Table 1. Subjects Demographics

Number (n)Variable Mean + SDPercentage (%)
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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 pre- and post-operative NDI scores in patients with Cervical 
Degenerative Disc Disease are shown in Figure 1. The highest pre-operative NDI scores 
were 52. and the lowest was 42. with an average score of 47.33. In contrast. The 
postoperative NDI scores were decreased significantly compared to the pre-operative 
score. The highest post-operative NDI score was 22. the lowest score was 12. and the 
average NDI score of 15.58. The comparison of NDI scores shows a significant difference 
between pre- and post-operative scores. (p = 0.000)(Table 2) 

In Figure 2. showing the distribution of pre- and post-operative SF-36 scores in 
patients with Cervical Degenerative Disc Disease. The pre-operative lowest SF-36 score 
was 43. and the highest score was 57. with an average of 50.75. After the surgery. The 
SF-36 score was increased, namely. The lowest SF-36 score was 82, and the highest score 
was 94, with an average of 88.16. Comparison of pre- and post-operative SF-36 scores 
shows a significant difference between these groups. (p = 0.000)(Table 3) 
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Table 2.  Comparison between pre- and post-operative NDI score 

  Mean SD p-Value 

Neck  Disability 
Index 

Pre-operative 47.33 3.55 
0.000 

Post-operative 15.58. 2.60 

 
Table 3.  Comparison between pre- and post-operative SF-36 score 

  Mean SD p-Value 

SF-36 Score Pre-operative 50.75 4.55 
0.000 

Post-operative 88.16. 4.01 

 

DISCUSSION 

The cervical intervertebral disc has long been considered a common source of 
neck pain. The degenerative cervical disc has an abundant supply of nerve fibers, which 
is prone to inflammatory reactions and is susceptible to pain that can be provoked by disc 
stimulation or distention and can be eliminated by block. The presenting manifestation 
depended on the nerve root and disc space that affected, and the symptoms may include 
pain, sensory or motor deficits, diminished reflexes, or a combination of the above. 
Several epidemiological studies showed that monoradiculopathy involving the C7 nerve 
root to be the most frequent. followed by C6 monoradiculopathy. (Hisey et al.. 2014; 
Holly et al.. 2009; Tetreault et al.. 2016) 

There are several indications for surgery in this disease, including the failure of 
conservative therapy using physiotherapy for 6-12 months progressive increase in axial 
pain that disrupts daily activities and increased neurological deficits. Neck pain can be 
successfully treated conservatively in those cases. When the surgical intervention was 
pursued, patients with shorter DOS have better improvement in radiculopathy symptoms 
that is statistically significant. The surgical treatment was to decompress the nerves, 
restore the alignment of the vertebrae. and stabilize the spine. (Farshad-Amacker. 
Farshad. Winklehner. & Andreisek. 2015; Hisey et al.. 2014; Kuijper et al.. 2009) 

Neck Disability Index (NDI) is an outcome measurement tool that is self-assessed 
and filled in by patients to assess disability and is often used to evaluate the effects of 
treatment of neck-related problems. There are 10 question items measure disability in 
patients with neck pain in NDI. (Carreon. Glassman. Campbell. & Anderson. 2010; Khan 
et al.. 2019) The higher the score obtained, the greater the disability of the patient 
(Carreon et al.. 2010). In this study, a significant difference between pre-a post-operative 
NDI scores (p=0.000) in patients with Cervical Degenerative Disc Disease who had 
surgery was 15.38 compared to before surgery which was 47.33. The NDI score 
adequately reflects the patient’s physical and mental quality of life. Implying that the use 
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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	

In Figure 2. showing the distribution of pre- 
and post-operative SF-36 scores in patients 
with Cervical Degenerative Disc Disease. The 
pre-operative lowest SF-36 score was 43. and 
the highest score was 57. with an average of 
50.75. After the surgery. The SF-36 score was 
increased, namely. The lowest SF-36 score 
was 82, and the highest score was 94, with 
an average of 88.16. Comparison of pre- and 
post-operative SF-36 scores shows a significant 
difference between these groups. (p = 0.000)
(Table 3).

DISCUSSION

The cervical intervertebral disc has long been 
considered a common source of neck pain. 
The degenerative cervical disc has an abundant 
supply of nerve fibers, which is prone to 
inflammatory reactions and is susceptible to 
pain that can be provoked by disc stimulation 
or distention and can be eliminated by block. 
The presenting manifestation depended on the 
nerve root and disc space that affected, and the 
symptoms may include pain, sensory or motor 
deficits, diminished reflexes, or a combination 
of the above. Several epidemiological studies 
showed that monoradiculopathy involving the 
C7 nerve root to be the most frequent. followed 
by C6 monoradiculopathy. (Hisey et al., 2014; 
Holly et al.,2009; Tetreault et al., 2016).

There are several indications for surgery in this 
disease, including the failure of conservative 
therapy using physiotherapy for 6-12 months 
progressive increase in axial pain that disrupts 
daily activities and increased neurological 
deficits. Neck pain can be successfully treated 
conservatively in those cases. When the surgical 
intervention was pursued, patients with shorter 
DOS have better improvement in radiculopathy 
symptoms that is statistically significant. The 
surgical treatment was to decompress the 
nerves, restore the alignment of the vertebrae. 
and stabilize the spine. (Farshad-Amacker. 
Farshad. Winklehner. & Andreisek. 2015; Hisey 
et al.,2014; Kuijper et al., 2009).

Neck Disability Index (NDI) is an outcome 
measurement tool that is self-assessed and 
filled in by patients to assess disability and is 
often used to evaluate the effects of treatment 
of neck-related problems. There are 10 question 
items measure disability in patients with neck 
pain in NDI. (Carreon. Glassman. Campbell. 
& Anderson. 2010; Khan et al.. 2019) The 
higher the score obtained, the greater the 
disability of the patient (Carreon et al.. 2010). 
In this study, a significant difference between 
pre-a post-operative NDI scores (p=0.000) 
in patients with Cervical Degenerative Disc 
Disease who had surgery was 15.38 compared 
to before surgery which was 47.33. The NDI 
score adequately reflects the patient’s physical 
and mental quality of life. Implying that the 
use of NDI to assess functional outcomes can 
also be used to evaluate the patient’s quality 
of life. These results are in line with research 
conducted by Carreon et al (2010). where there 
was a significant decrease in NDI scores in 505 
patients who had surgery in the United States. 
(Carreon et al., 2010) Similar results were also 
obtained from a study by Khan et al (2019). 
where there was a significant decrease in NDI 
scores in 2206 patients who had surgery  (Khan 
et al., 2019).

The treatment of the cervical degenerative 
disease can be classified into the fixation of 
the cervical spine alone—decompression of 
the nerves alone or a combination of both. 
Historically, the posterior approaches were 
thought to be safe and direct methods for cervical 
multisegment stenosis and lordotic cervical 
alignment. Meanwhile, anterior approaches are 
indicated for patients with cervical compression 
with anterior factors: relatively short-segment 
stenosis and kyphotic cervical alignment. 
Recently, a posterior approach is widely applied 
to several cervical degenerative diseases due 
to the development of various instruments. 
These study results indicate that cervical spine 
surgery for appropriately selected patients with 
myelopathy or radiculopathy is tremendously 
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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%.	

effective at improving patient pain and quality 
of life (Carreon et al.., 2010; Laucis. Hays. & 
Bhattacharyya. 2015; Moran & Bolger. 2012).

In a study conducted by Andresen et al. 
(2018). there was a significant increase in 
SF-36 scores in 272 Cervical Radiculopathy 
patients who performed surgery in Denmark 
in 2011-2016. (Andresen et al.. 2018) The 
results obtained are in line with this study, 
where there is a significant increase in SF-36 
score (p <0.05) in postoperative patients with 
Cervical Degenerative Disc Disease. Similar 
results were obtained in the study of Carreon 
et al. (2010). where there was a significant 
increase in SF-36 scores in 505 cervical 
degenerative patients, including spondylosis, 
disc herniation, and stenosis, which had 
surgery in the United States. (Carreon et al., 
2010).

Several studies were conducted to find which 
operative procedure is superior to the others 
for the treatment of cervical myelopathy. 
The current peer-reviewed literature did not 
conclude whether an anterior or a posterior 
surgery would have better short- and long-term 
results. Meanwhile. the surgical outcomes 
for patients with myelopathy significantly 
higher concerning motor recovery if the 
surgical intervention is performed less than 
one year after the onset of symptoms. (Avery. 
2012; Daimon et al., 2018). This study has a 
limitation related to a number of subjects that 
participated during this study. Even though this 
limitation does not affect the results that can 
be concluded that ACDF improved the quality 
of life, patients with cervical degenerative 
disc disease.

CONCLUSION

Our findings showed significant improvement 
in NDI dan SF-36 score after the operative 
procedure in patients with cervical degenerative 
disc disease. There is an illustration of 
improvement in functional ability and quality 
of life of patients in patients with cervical 
degenerative disc disease that has been 
performed operative procedures. 
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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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