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Central Diabetes Insipidus in a Quadriplegic Patient without
Direct Trauma to the Head: A Rare Complication
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Santral Diabetes Insipidus: Nadir Bir Komplikasyon
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ABSTRACT This report highlights the clinical significance of central
diabetes insipidus (CDI), a rare complication that arises following acute
traumatic cervical spinal cord injury without head injury. The aim is to
emphasize the importance of considering CDI during the rehabilitation
process. A 25-year-old male patient diagnosed with C4 level (ASIA
A). No head trauma was detected in the patient's examinations. The pa-
tient reported symptoms of dry mouth, excessive thirst, and increased
water intake during the neurosurgery clinic evaluation. The patient re-
ceived a diagnosis of CDI. During hospitalization, the patient's fluid
intake ranged from 3,000-4,000 mL daily. With a strict fluid regimen
and urine monitoring, the patient's laboratory findings improved within
two weeks. Being aware of the potential symptoms of diabetes insipidus
that may accompany spinal cord injuries enables the rapid implemen-
tation of appropriate treatment and fluid management strategies. This
helps maintain the patients' overall health and minimizes potential com-
plications.
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diabetes insipidus

OZET Bu vaka, kafa travmasi olmaksizin akut travmatik servikal
omurilik yaralanmasini takiben ortaya ¢ikan nadir bir komplikasyon
olan santral diabetes insipidusun (SDI) klinik 6nemini vurgulamakta-
dir. Bu galigmanin amact, rehabilitasyon siirecinde SDI’nin goz éniinde
bulundurulmasinin 6nemini vurgulamaktir. Yirmi bes yasindaki erkek
hasta C4 ASIA A tanisi ile takip ediliyordu. Hastanin degerlendirme-
lerinde kafa travmasinin eslik etmedigi saptandi. Hastanin takiplerinde,
agiz kurulugu, asir1 susama ve artmis su tiiketimi sikayetleri gelismis-
tir. Hastaya SDI tanis1 konulmustur. Hastanede yatis siiresince hastanin
giinliik s1v1 alimi 3.000-4.000 mL arasinda degismistir. Siki bir s1v1 re-
jimi ve idrar takibi ile hastanin laboratuvar bulgulari 2 hafta iginde dii-
zelmistir. Omurilik yaralanmalarina eslik edebilecek diabetes inspidus
semptomlarinin farkinda olunmasi, uygun tedavi ve sivi yonetim stra-
tejilerinin hizla uygulanmasini saglar. Bu durum, hastalarin genel sag-
ligmim korunmasina yardimei olur ve potansiyel komplikasyonlar: en
aza indirir.

Anahtar Kelimeler: Kuadripleji; kafa travmasi; spinal kord hasari;
diabetes inspidus

Spinal cord injuries (SCI) typically result in sen-
sory, motor, and autonomic deficits below the level
of the lesion.! SCI is a traumatic event with limited
recovery of function despite the best efforts of
many researchers to devise realistic therapeutic

treatments. SCI primarily affects young adults,
with nearly half of all injuries occured between the
ages of 16 and 30. The average age at injury has
increased from 29 years during the 1970s to 43
since 2015.23
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The National Spinal Cord Injury Statistics Cen-
ter data is estimated that the annual of SCI incidence
is approximately 54 cases per million people, or
17,810 new cases each year in the U.S.?

Published data about the epidemiology of SCI in
Tiirkiye is limited to a few studies. Karacan et al. re-
ported an epidemiological study conducted by 49
provinces, and accordingly states that the annual of
SCI incidence is 12.7 cases per million people.*

Since 2015, motor vehicle crashes take the first
place of reported SCI cases (38.6%).The most com-
mon causes include falls (32.2%), followed by acts
of violence (primarily gunshot wounds, 14%) and
recreational sports activities (7.8%).> Violence caused
13.3% of SCI prior to 1980, and peaked between
1990 and 1999 at 24.8% before declining to only
14.3% since 2010.° In Tiirkiye, the most common
cause of injury is motor vehicle accidents (48.8%),
following by falls (36.5%), stab wounds (3.3%), vi-
olence (1.9%), and injuries after diving (1.2%).*

The most common levels of SCI injury were C5
and C6 among tetraplegics and T12 and L1 among
paraplegics. C5 is the most common vertebral dam-
age level, followed by C4, C6, T12, and L1 levels.’
Recently, incomplete tetraplegia is the most frequent
neurological category at discharge of persons re-
ported the database (47.2%), followed by incomplete
paraplegia (19.6%), complete paraplegia (20.2%) and
complete tetraplegia (12.3%). Less than 1% of per-
sons experienced complete neurological recovery by
the time of hospital discharge.>*

Secondary complications were present during
both acute care units and inpatient rehabilitation ser-
vices. These include pulmonary, cardiovascular, gas-
trointestinal complications, bladder and bowel
problems, spasticity, pressure ulcers, neuropathic
pain, syringomyelia, osteoporosis, autonomic dysre-
flexia, and upper extremity overuse syndromes. The
presence of secondary complications may decrease
health-related quality of life, limit function recovery
and and increase in morbidity and mortality rates.®

Diabetes insipidus is a rare disorder of water
homeostasis characterized by the excretion of exces-
sive volumes of hypotonic urine (polyuria). Over
90% of the vasopressinergic neurons which project

from the supraoptic and paraventricular nuclei to ter-
minate in the posterior pituitary must be destroyed in
order to cause vasopressin (AVP) deficiency suffi-
cient to lead polyuric symptoms. Central diabetes in-
sipidus (CDI) is the clinical manifestation of
destruction of the neurons of the hypothalamus/pos-
terior pituitary axis, with consequent loss of AVP se-
cretion. In many patients, CDI is caused by the
destruction or degeneration of neurons originating in
the supraoptic and paraventricular nuclei. It is clini-
cally characterised by polydipsia and polyuria (urine
output >30 mL/kg/day) of dilute urine (<250
mOsm/L).”

Diabetes insipidus arises from one of several
causes and can be classified as either primary or sec-
ondary.® The primary causes are either idiopathic or
familial. The secondary group consists mainly of
local inflammatory or autoimmune diseases, cranio-
cerebral traumas, Langerhans cell histiocytosis, in-
fections, neoplastic diseases, trauma resulting from
surgery or an accident (e.g SCI), metastases and mid-
line cerebral and cranial malformations.”!! In the
presence of polyuria and polydipsia symptoms de-
veloping during the follow-up of patients with spinal
cord injury, the diagnosis of CDI should not be over-
looked.!>!?

We present a case of CDI that developed after a
gunshot injury to the cervical spinal cord unassoci-
ated with head injury. We aimed to discuss the dis-
ease process in light of the relevant literature and to
emphasize restoring and compensating for the loss of
functioning, and preventing or slowing deterioration
in functioning in every area of a person’s life during
the rehabilitation process.

I CASE REPORT

A 25-year-old male patient applied to the emergency
department following a gunshot wound to his poste-
rior neck region. The computer tomography (CT)
taken in the emergency room, it was found that the
bullet core was placed in the cervical (C5) vertebra
corpus and caused a fracture in the left lamina of the
C6 vertebra. In cervical spinal magnetic resonance
imaging (MRI), heterogeneous signal changes were
observed in the posterior elements at the level of C5-



C6 vertebrae, and heterogeneous signal changes were
detected in an area of approximately 13x24 mm in
the cervical spinal cord at this level. No mass lesion
that can be differentiated from the brain parenchyma
was detected in brain CT. The cerebral parenchyma,
posterior fossa, and cerebral sulcus were normal and
the ventricles were symmetrical and in normal cali-
bration. In addition, the midline structures are in
place and no lytic-destructive lesion was observed in
the bone structures. Radiographs of the thoracic spine
showed no vertebral abnormalities. The abdominal
CT revealed no acute pathology. The patient was op-
erated by the neurosurgery clinic and the bullet in the
CS5 was removed, and unilateral laminectomy was
performed in the left C6 vertebra. The patient is not
indicated for a vertebral stabilization operation.

The patient, who was taken to the physical ther-
apy and rehabilitation program in the early postoper-
ative period, was transferred to our hospital for an
advanced rehabilitation program in the fourth week
after his medical condition stabilized. At initial phys-
ical examination, the general condition of the patient
was good, he was conscious, his cooperation and ori-
entation were complete. The bilateral shoulder ele-
vation muscle strength were 5/5, shoulder abduction
2/2, elbow flexion (C5) 3/1 +, wrist extensors (C6)
and other distal muscles were 0/5 based on the Global
Oxford Scale. The deep tendon reflexes of the upper
and lower extremities were hypoactive. On sensory
examinations; C5 and distal dermatomes were anes-
thetic. Pathological reflexes were negative. No sen-
sory nor motor functions are preserved in the sacral
segments S4-5. The patient was at the in-bed level
and there was no support/unsupported sitting balance.
The patient’s neurological examinations were deter-
mined C4 ASIA A with sensory and motor examina-
tion without deep anal pressure sensation and internal
anal sphincter contraction.

In the history of the patient has been learned, he
complained of dry mouth, drink too much water and
excessive thirst on the neurosurgery clinic. After the
endocrine and psychiatric consultations and exami-
nations requested for differential diagnosis the patient
was diagnosed with central diabetes insipitus and ini-
tiated orally desmopressin acetate 120 mcg/day.

In early period of his rehabilitation program in-
cludes passive range of motion exercises for the
lower and upper extremities twice a day, progressive
resistive and active assistive exercises to increase ex-
isting muscle strength, breathing exercises, vascular
endurance program on the gradual tilt table and mo-
bilization programs to increase trunk balance. Dur-
ing the follow-up of the patient, occasional
hypotension attacks were detected. The hemody-
namic status of the patient was followed closely.

During the hospitalization follow-up, it was ob-
served that the daily fluid intake was around 3,000-
4,000 mL, and the urine output varied between 6,400
and 7,400 mL and continued at a very high level.
Laboratory examinations of the patient after the in-
troduction and drug regulation are given in Table 1.
Blood pressure values were found to be within nor-
mal limits. Desmopressin acetate dose of the patient
was gradually increased up to 240 mcg/day in con-
sultation with internal medicine and nephrology dur-
ing the decision-making phase in terms of monitoring
the patient’s current polyuria and fluid deficit. We
monitored the patient’s urea and electrolytes regu-
larly, for evidence of dehydration, renal hypoperfu-
sion, or electrolyte inbalance. Laboratory findings
improved after two weeks of strict fluid regimen and
urine follow-up. It was decided to continue the
desmopressin acetate dose as 240 mcg/day. At fol-
low-up all his laboratory parameters were normal.
Our patient was still using a dose of 240 mcg/day in
follow-up at the 3™ month. The participant provided
written informed consent.

TABLE 1: Laboratory results before and after treatment.

Before treatment After treatment
Serum sodium {mEg/L) 134 138
GFR (mL/minute/1.73 m?) 162 145
Creatinin (mg/dL) 0.42 0.55
Chloride (mmol/L) 100 103
Ca {mg/dL) 9.9 95
Urine specific gravity (N.1020-1028) 1.010 1020-1030
Urine osmolality {(mOsmiL) 143 184
Serum osmolality (mOsmi/L) 284 285
Daily urine output 6400-7400 2250-3000

GFR: Glomerular filtration rate; Ca: Calcium.



I DISCUSSION

Head injury and SCI are common occurrences in the
neuro-surgical practice. They account for an impor-
tant proportion of care, reduce disability, and ethical
issues. The reported incidence of cervical spine
trauma after clinically significant head injury gener-
ally ranges from 4% to 8%.'* Hypercalcemia is com-
mon in children (24%) and young adults after SCI.
Hypercalciuria develops within the first week after
injury and can last 6 months or longer. Symptoms
typically present 4 to 8 weeks after SCI. Symptoms
include anorexia, nausea, lethargy, polydipsia, and
polyuria. As early as three months, bones become os-
teoporotic and long bone fractures can be seen. It has
been shown that parathyroid hormone and vitamin D
levels are significantly suppressed in patients after
SCI. It has been reported that this suppression returns
to normal within six months.!* As the patient’s blood
calcium levels, as well as vitamin D levels, were
within normal ranges upon admission, it was con-
cluded that the patient’s symptoms were unlikely to
be attributable to hypercalcemia.

Berezin et al. reported six women with a trau-
matic SCI developed hyperprolactinemia, amenor-
rhea and galactorrhea. Five of them had thoracic level
lesions and 1 had a lumbosacral lesion. One of the
cases developed transient diabetes insipidus. The au-
thors hypotesizes one or more of the following factors
might play a role in the pathogenesis of this syn-
drome: pituitary stalk concussion or contussion, the
elevated level of endorphins lasted only for the dura-
tion of the spinal shock, or injury of the afferent neu-
ronal pathway of the spinal cord.!s

The initial mechanical in acute SCI forces de-
livered to the spinal cord at the time of injury is
known as primary injury where “displaced bone frag-
ments, disc materials, and/or ligaments bruise or tear
into the spinal cord tissue™!'® Four main characteris-
tic mechanisms of primary injury have been identi-
fied that include: (1) Impact plus persistent
compression; (2) Impact alone with transient com-
pression; (3) Distraction; (4) Laceration/transection.!”
Damage in this process is irreversible.

Secondary injury can be temporally divided into
acute, sub-acute, and chronic phases. The acute phase

begins immediately following SCI and includes vas-
cular damage, ionic imbalance, neurotransmitter ac-
cumulation (excitotoxicity), free radical formation,
calcium influx, lipid peroxidation, inflammation,
edema, and necrotic cell apopythosis. As the injury
progresses, the sub-acute phase of injury begins
which involves apoptosis, demyelination of surviv-
ing axons, Wallerian degeneration, axonal dieback,
matrix remodeling, and evolution of a glial scar
around the injury site. Further changes occur in the
chronic phase of injury including the formation of a
cystic cavity, progressive axonal die-back, and mat-
uration of the glial scar.!®2°

In addition to direct tissue damage due to gun-
shot wound injuries, permanent tissue damage such
as ischemia, thrombosis, and necrosis should be
kept in mind due to thermal effects as well as the di-
rect impact of the bullet, the pressure of shock
waves and the temporary cavitation effect in sur-
rounding tissues, especially in neural structures.
Three mechanisms of tissue damage: the direct im-
pact of the bullet, the pressure of shock waves and
the temporary cavitation after gunshot wounds in-
juries.?! Mirovsky et al. verified this, cause of neu-
rologic deficit in patients following gunshot wounds
is direct trauma to the spinal cord by the bullet, bone
fragments, or in rare cases by disc fragments com-
pressing the cord.??

The some of the underlying causes of CDI are
iatrogenic post neurosurgery (20%), head trauma
(16%) and inherited/familial (1%).'® Postraumatic
CDI can be caused by any type of head trauma how-
ever most commonly occurs secondary to road traffic
accidents.”® Trauma can cause anterior pituitary dys-
function or CDI and often occurs in patients with as-
sociated skull fractures or neurological defects.?*? In
a small number of cases (6%) no CT/MRI finding is
demonstrated, and hypoxic damage or diffuse axonal
injury is presumed to be the cause.?

Machiedo et al. reported the development of
CDI in three cases following with non-cranial trauma
are presented. They associated the etiology of CDI in
patients, the mechanism that best explains the syn-
drome is shock from hypovolemia with occlusion of
vessels resulting in tissue hypoxia and necrosis.?”’



Hypotension is commonly observed during the
spinal shock phase following a spinal cord injury, pri-
marily due to reduced sympathetic tone and vasodi-
lation. CDI can rarely occur in adults without trauma
as a consequence of hypoxemia and hypoperfusion.?

Traumatic SCI in all spine segments occurs in
5% to 15% of patients with severe head injury and
may be accompained by head trauma complications.
Although an increasing injury severity has been as-
sociated, as measured by the Glasgow Coma Scale, 7
severe and moderate head injury may cause misdiag-
nosis of SCI leading to devastating long-term conse-
quences.?>*® Should be alert to the possibility of
diabetes inspidus that may develop after SCI and
fluid management is a critical aspect of SCI patient
care, especially in the following CDI inpatient med-
ical setting. Fluid management is important and vital
in that patients and must be careful consideration of
their individual fluid needs.

Especially in acute rehabilitation clinics, the
posibility of CDI should be kept in mind by taking
into account the symptoms such as polydipsia and
polyuria, and by performing strict and careful fluid

intake and urine discharge follow-ups along with rou-
tine laboratory analyses. Therefore, mortality can be
prevented by early diagnosis and treatment of life-
threatening complications such as CDL
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