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Abstract

Background: Traumatic brain injury (TBI) occurs when outsided® traumatically injures the brain. Traumatic briajury is a major cause
of mortality and morbidity worldwide. The aim of ggent study is to establish the relationship betwbe serum levels of sodium &
magnesium and prognosis of patients of head injutgrms of mortality and morbiditysubjects and Methods:This study compromise of
all those cases who were admitted as a case ofihgag through Neurosurgery outpatient departnm@nthrough causality department of
S.V.B.P hospital attached to LLRM medical collelyeserut during one year. All the factors producingrtality were found. Patients were
followed-up and asked to come periodically. Outcomas recordedResults: Patients who are admitted with poor GCS & thoseirttav
higher Serum Sodium levels (More than 160 meghLpasttraumatic period have poor prognosis anddohgspital stay. Patients who are
admitted with poor GCS & those having lower serumagklesium levels (less than 1.3 meg/L) have poaymusis and longer hospital stay.
In patients who have GCS of 13-15 serum sodiuml isweot increased much and there prognosis ieb#tan those patients with GCS of 3-
8 or 9-12. In patients who have GCS of 13-15 seMagnesium level is not decreased much and thegnpsis is better than those patients
with GCS of 3-8 or 9-12Conclusion: Serum sodium and magnesium levels are good prdgmoatkers for morbidity and mortality in case
of traumatic brain injuries.
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Introduction pressure (CPP), maintaining intracranial pressurininw

normal range and optimizing the cerebral milieu for
Trauma is defined as damage to the body causednby a recovery of injured cells and prevention of further
exchange with environmental energy that is beyomel t  injury.2®

body resilience. Trauma is the leading cause ofhdéa Severe TBI is associated with 30-70% mortality rated
people from 1-45 years of age and is third most mom recovery of survivors is marked by severe neuralalgi
cause of death regardless of &ge. sequels and by a very impaired quality of fifé.

Brain Trauma: Also known as traumatic brain injfBl) Severity of TBI is in general established using Glasgow
occurs when outside force traumatically injures Iinain. Coma Scale (GCS). This scale is achieved by obsenvaf
Traumatic brain injury is a major cause of moryakind 3 parameters: Eye opening, motor response and lverba
morbidity worldwide*®! response. TBI is ranked as severe with a GCS sdfd3eo
The modern management of TBI in not restricted to 8; as moderate from 9-12 and as mild frofi!
neurosurgery but has also fallen into the domainsany The GCS score has been used as one of the mosttémipo
other specialized branches including specializeanra predictors of outcome of TBI but exact prognosipafient
surgeons, neuroanaesthetists, neurointensivists, with TBI is cannot be commented upon with GCS Score
neuroradiologists, and is based on managementirofpy only™ To make GCS more reliable and precise other
injury like management of shock, management of ajrw variables like age, abnormal motor response,

and circulation, care and treatment of scalp amzlafa CT scan findings, pupillary abnormalities, have rbee
injuries, accurate management of bony injures by subsequently introducdt:>¢!

orthopedic surgeon, evaluation of chest and abdofoen Another limitations of GCS evaluation is that ahéis it is
any occult injury by surgeon on duty as well asidivg often difficult to determine the GCS of patientémergency
secondary injuries to brain, maintaining cerebmifysion room either due to intubation, sedation, due teeatffof
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some drugs or
intoxication'®
Secondly the assessment of GCS score is dependent o
subject and may vary from person to person due to
difference in judgment.

Glasgow Outcome Scale (GOS) is another scale shaad

for assessment of functional prognosis after TBlhds 5
levels starting from death to good positive progmesd is
obtained at*®!? months after trauma. It presents important
short comings and early assessment of brain damagée
very difficult during the patients stay in ICU.

CT Scan is imaging modality of choice in managenant
TBI, in the emergency room with CT scan, hematooes

be rapidly diagnosed and as required early surgical
treatment!!

Recovery after TBI is related to severity of initdamage
(primary lesion) and presence of secondary injuriés
important cause of secondary injury is development
intracranial hypertension which may be due to oraaial
hematoma or cerebral edema. The traditional goal of
management of patients with TBI is to limit the cedary
injuries by manipulation of intracranial pressureda
cerebral perfusion pressure as well as avoidingrelgged
factors like hypoxemia & hypotensi&h.

The aim of present study is to establish the watatiip
between the serum levels of sodium & magnesium and
prognosis of patients of head injury in terms ofrtality

and morbidity.

any intoxication especially alcohol

Subjects and Methods

This study compromise of all those cases who were
admitted as a case of head injury through Neur@syrg
outpatient department or through causality departnoé
S.V.B.P hospital attached to LLRM medical college,
Meerut during the last one year (July 2011 to aug042).
These cases were shifted to well establish ISU in
department of surgery, and were managed by Newgesur
Department.

Inclusion criteria
Patients of all age groups admitted to SVBP hokpita
emergency and having head injury.

Exclusion criteria

Those patients who are admitted after 24 hoursistbining
head injury

Patients who were discharged on request.

Patients who were left hospital against medical@v
Patients who were referred to higher centre.

Clinical Examination

Detailed history was taken; examination was dond an
compiled on the following Proforma.

History

Age, sex, residential address, dates of admissiod a
discharge were recorded in every case. Other poitisd

in history were:

Mode of injury e.g. Acceleration or deceleratiojuiy, fall
from height, assault, associated injuries and aeglical co
morbidities like alcohol intoxication or any druddiction
Time from injury to admission.

History of unconsciousness, vomiting, ENT bleed and
seizures was recorded.

Personal history

Physical examination General Examination

Pulse

Blood pressure

Respiratory rate

Temperature

Neurological examination

1. GCs

2. Pupillary reflexes

3. Planters examination

4. Sensory and motor examination

Systemic Examination

Cardiovascular, respiratory, abdominal and skektatems
were examined in every case especially to rule aibver
associated injury.

Local examination

Examination of scalp and extent of external injmgted
Glasgow coma scale

All patients were assessed on Glasgow coma scale An
other associated injuries.

Investigations
Hematological: Hemoglobin, TLC, DLC, PCV, BT, CT,

RBS S.Creatinine, Blood urea.

CT-scan: In as many as possible patients of hepulyin
admitted to emergency department, CT scan of ttea he
with bone window was performed. From that, it was
decided whether to treat patient conservatively or
operatively.

Ultrasound Abdomen: It was ordered when there was
suspicion of any intra-abdominal visceral injury.

X-ray spine as indicated.

MRI(if indicated)

Management
From investigations it was decided whether to tpestent

conservatively or operatively.

Conservative Patients were kept on various modalities of
treatment according to the need of the patientpolance
was given to airway, breathing, circulation accogdito
ATLS (Advanced Trauma Life Support) system of traum
management. Tracheostomy and intubation if requirerk
done.

Fluid and electrolyte balance was done with stintake
and output charting two hourly and vitals were reed at
one hourly interval. Initially in comatose patieritswas
given by intravenous route, later on it was givenniaso-
gastric tube provided that abdominal viscera wasnab
and bowel was functioning.

Broad spectrum antibiotics having much more affirtid
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cross blood brain barrier were given to all thdquas with
intra-cranial injury, suspected fracture base adllsland
with other associated injuries.

Dehydration therapy was given in the form of mawinit
frusemide, restriction of sodium and only requiesdount
of intravenous fluids. Hyperthermia was controlledcold
sponging and drugs to maintain temperature at ¢wwbe
body temperature.

Patients having unconsciousness for more than @ixsh
history of convulsions, and intra-dural involvememére
given anticonvulsant therapy. These were giverénform
of benzodiazepines, carbamazepine,
sodium valproate and phenytoin.
Surgical management: Patients requiring any neugesy
were admitted in neurosurgery unit. Different mdadd of
surgical treatment were:

Compound depressed fractures required either éevat
segments or removal of multiple segments with mrepéi
duramatar if required

Craniotomy to evacuate the Extradural, Subdural
Intracerebral hematoma and removal of foreign bodide
the brain matter.

Craniotomy was done for removal of multiple segraeuft
bone in comminuted fractures

Loss of duramatar was repaired by temporal fasciducal
patch.

Injury to the frontal sinus was treated by extération of
the sinus

Lacerated brain matter was removed

All the factors producing mortality were found. ieats
were followed-up and asked to come periodicallytd@me
was recorded according to Jennet and Bond (1975).
Death: May be due to extra or intra-cranial cause
Vegetative: Sleep wake cycles but no mental agtivit

Severely disabled Dependent physically or intellectually

on another person at some point of every day
Moderately disabled: Is not dependent but is haptied
that prevents full restitution to activity.

phenobarbitone,

or

Results & Discussion

From [Table 1] it is shown that seven patients hsgaim
sodium more than 160 meg/l and their GCS scoreinvdse
range of 3-8 and 9-12V [Table 1].

From [Table 2] it is shown that total 9 patientsreve
operated and out of 9 patient 5 patients serunmugsodivas

in the range of 155-160 meq/l. At 24 hrs, 4 patenad
serum sodium >160 meg/L.with GCS between 13-15 and
out of these 4 patients 3 patients serum sodiumedeed
and become <155 meqg/l. and 1 patient deteorated to
moderate GCS level i.e. 9-12 [Table 2].

From [Table 3] it is shown that 3 patients expiagdl out of

3 patients 2 patients have serum sodium above 1&§Im
and one patient have serum sodium in the rang®®{160
meg/l and for remaining patients their GCS levgbiiaving
with decreasing in serum sodium level [Table 3].

From [Table 4] it is shown that maximum number of
patients improved and discharged and at the time of
discharge their serum sodium level was less th&nniéqg/l.
From above tables (24-27) it is clearly evidencédt t
hypernatremia (serum Na >155meq/l) is associatetth wi
higher mortality and morbidity in TBI patients [Tiab?].

From [Table 5] we find that 5 patient have serum
magnesium less than 1.3 and their GCS level arthén
range of 3-8 and 9-12 [Table 5].

From [Table 6] it is shown that total 9 patientsreve
operated and out of 9 patient 5 patients serum ssgm
was in the range of 1.3-1.6meq/l. and there wasxpary.

From [Table 7] it is evident that 3 patients exgiesnd out 3
patient one patient has serum magnesium less than 1
meq/l and for remaining two patients it was in thage of
1.3-1.6 meg/l . other patients improved in GCS &mair
serum magnesium levels coming toward normal ie6>1.
meq/l. At 24 hrs total 4 patients serum Magnesiuas w
<1.3meq/l, out of these 4 patients 1 patients exipand for

1 patient serum magnesium level become in the rafige
1.3-1.6 meq/I.

Table 1: Correlation between the different levels bserum sodium and GCS with outcome in TBI adult pdent (>12yrs) (Within 24hrs

of Admission n-43).

GCS Score

3-8 9-12 13-15

operative conservative operative conservative operative conservative

I E I E I E I E I E I E
Sodium >160 - - 2 - - - 5 - - - -
levels in | 155-160 2 6 8
meq/| <155 - - - 8 - 12

Total 4 19 20

| = Improve, E = Expired

Table 2: Correlation between the different levels bserum sodium and GCS with outcome in TBI adult p&ent (>12yrs) (After 24

hours n-43).

GCS Score

3-8 9-12 13-15

operative conservative operative conservative operative conservative

| E | E | E | E | E E
Sodium >160 - - 2 - - - 4 R _ 4 _
levels in | 15E-16C 1 1 4 5 3
meq/| <15¢ - - 4 5 - 10

Total 4 22 17

| = Improve, E = Expired
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Table 3: Correlation between the different levels bserum sodium and GCS with outcome in TBI adult péient (>12yrs) (After 48

hours n-43)

GCS Score

3-8 9-12 13-15

operative conservative operative conservative operative conservative

| E | E | E | E | E | E
Sodium >160 - - - 1 - - 1 1 3 - - -
levels in | 155-160 - 1 1 - - - 5 - - 5 -
meg/| <155 - - - - 2 - 4 - - - 19 -

Total 3 13 27

| = Improve, E = Expired

Table 4: Correlation between the different levels bserum sodium and GCS with outcome in TBI adult pdent (>12yrs) (At the time of

Discharge n-40)

GCS Score

3-8 9-12 13-15

operative conservative operative conservative operative conservative

| E | E | E | E | E | E
Sodium >160 - - - - - - R R R R N N
levels in | 155-160 | - - - - - - - - - - 5 .
meq/l <155 - - - - - - 10 - - - 25 -

Total 10 30

| = Improve, E = Expired

Table 5: Correlation between the different levels bserum magnesium and GCS with outcome in TBI adulpatient (>12yrs) (Within
24hrs Admission n-43)

GCS Score

3-8 9-12 13-15

operative conservative operative conservative operative conservative

| E | E | E | E | E | E
Magnesium <1.3 - - 3 - - - 3 - - - - -
levels in| 13-1.6 - - 1 - - - 8 - - - 9 -
meq/| >1.6 - - - - - - 8 - - - 11 -

Total 4 19 20

| = Improve, E = Expired

Table 6: Correlation between the different levels bserum magnesium and GCS with outcome in TBI adulpatient (>12yrs) (After 24

hours n-43).

GCS Score

3-8 9-12 13-15

operative conservative operative conservative opetige conservative

| E | E | E | E | E | E
Magnesium <1.3 - - 2 - - - 2 - - - - -
levels in 1316 | 1 - 1 - 4 - 5 - - - 4 -
meg/l >1.6 - - - - 4 - 7 - - - 13 -

Total 4 22 17

| = Improve, E = Expired

Table 7: Correlation between the different levels bserum magnesium and GCS with outcome in TBI adulpatient (>12yrs) (After 48

hours n-43)
GCS Score
3-8 9-12 13-15
operative conservative operative conservative opetige conservative
| E | E | E | E | E | E
Magnesium <1.3 - 1 - - - - - - 1 - - -
levels in|13-16 | - 1 1 - - 5 - - 6 -
meg/| >1.6 - - - - - - 8 - - - 20 -
Total 3 13 27
| = Improve, E = Expired
At the time of discharge nearly all patients haesum [Table 8].

magnesium above 1.6 meg/l with GCS 13-15. So from
above tables 19 and 24-31 it is clearly found that
hypernatremia and hypomagnesaemia is associatdd wit
higher mortality and poor outcome in adult patients

Serum sodium and serum magnesium levels are alswlfo
to be superior to other triage tools like basediefSIRS
Score, t-RTS in predicting outcome and prognosisaafma
patientg®1516]
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Table 8: Correlation between the different levels bserum magnesium and GCS with outcome in TBI adulpatient (>12yrs) (At the

time of Discharge n = 40).

GCS Score

3-8 9-12 13-15

operative conservative operative conservative opetige conservative

| E | E | E | E | E | E
Magnesium <13 - - - - - - - - - - - -
levels in|13-16 | - - - - - - - - - - 4 -
meg/| >1.6 - - - - - - 10 - - - 26 -

Total 10 30
| = Improve, E = Expired
Conclusion Pradesh. Neurology India. 1993; 4_2 (Suppl): 49_—50. _
5. Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein AKhaus WA, Schein

The present study was conducted
Neurosurgery of SVBP Hospital, Meerut during Jug1@
to August 2011.

Patients who are admitted with poor GCS & thosertayv

in department of

6.

higher Serum Sodium levels (More than 160 meqg/r.) i 7
posttraumatic period have poor prognosis and Iongegl

hospital stay.

Patients who are admitted with poor GCS & thoseirttav
lower serum Magnesium levels (less than 1.3 meléve
poor prognosis and longer hospital stay.

In patients who have GCS of 13-15 serum sodiuml lsve
not increased much and there prognosis is betéer tiose
patients with GCS of 3-8 or 9-12.

In patients who have GCS of 13-15 serum Magneseawval |
is not decreased much and there prognosis is bibiber
those patients with GCS of 3-8 or 9-1.

References

Aldrich et al. Determinants of head injury mortgliimportance of low risk
patient. Neurosurg. 1992; 24: 31.

Berney J, Froidevaux AC, Favier J. Paediatric hieadma: influence of
age and sex Il. Biochemical and Anatomoclinicalrelation. Childs nerv
syst 1994;10:517-23.

Bhandari R, Mahato IP; Giri R. Health renaissariday-Aug 2010; vol
8(no. 2) ;110-113.

Bharti P, Nagar AM, TyagiUmesh. Pattern of traumawestern Uttar

9.

10.

11.

124

13.

14.

15.

RM, Sibbald WJ. Definitions for sepsis and orgaifufe and guidelines
for the use of innovative therapies in sepsis.elrhisurg 1992; 101: 1644-
55.

Bouma G. J., Muizelaar J. P., Choi S. C., NewloiGR.and Young H. F.
(1991) Cerebral circulation and metabolism aftevesetraumatic brain
injury: the elusive role of ischemia. J. Neurostitg 685-693

Bruce et al. The treatment of acute craniocerebjaties due to missiles.
Springfields I11l, 1948

Bruns J Jr, Hauser WA. The epidemiology of trauediain injury a
review. Epilepsia 2003;44 suppl 10:2-10.

Petzold A, Green AJ, Keir G, Fairley S, Kitchen 8mith M, Thompson
EJ. Role of serum S100B as a early predictor sedhintracranial pressure
and mortality in brain injury: a pilot study critcare
med.2002;30(12):2705-10.

Pleasure SJ, Page C, Lee VMY. Pure, postmitotidarized human
neurons derived from NTera 2 cells provide a sysfemexpressing
exogenous proteins in terminally differentiated noeg. J Neurosci 1992;
12:1802-1815.

Prager, E.M.; Johnson , LR (2009). "Stress At Sgeap Signal
Transduction Mechanism of Adrenal Steroids at NeardMembranes".
Science Signaling 2 (86) : re5.

Puvanachandra P; Hyder AA. The burden of trauntaam injury in Asia.
Pak J Neurol sci 2009;4(1);27-3.

Raabe A, Grolms C, Sorge O, Zimmerman M, seifertCémment in
Neurosurgery 2000;46(4):1026-7, Neurosurgery 200(641491-2
Randolph AG, Guyatt GH, Calvin JE, Doig G, RichamisWsS.
Understanding articles describing clinical prediatiools. Crit Care Med
1998; 26: 1603-12.

Reverdin A. Head injury in children. In NIMS. Headjury, clinical
management and research. Elizabeth Frost (ed€n pAublishers, Geneva,
Switzerland. 1990; 193-204.

16.Rich, C. Head injury in children J. Clin. Endociin@nd Metabol.,

1960;12:147.

Copyright: © the author(s), publisher. Asian Journal of MedRasearch is an Official Publication of “Society Health Care & Researd
Development”. It is an open-access article digted under the terms of the Creative Commons Aitidn Non-Commercial License, whig
permits unrestricted non-commercial use, distrimutand reproduction in any medium, provided thgimal work is properly cited.

How to cite this article: Mittal R, Mumtaz F, Faisal S, Gupta S. Correlat®etween the Serum Sodium and Serum Magnesium Lewtis
Morbidity and Mortality in Case of Traumatic Brdimuries. Asian J. Med. Res. 2018;7(3):SG08-SG12.

DOI: dx.doi.org/10.21276/ajmr.2018.7.3.SG3

Source of Support:Nil, Conflict of Interest: None declared.

W Asian Journal of Medical Research {Volume 7 yes3 | July-September 2018




