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Abstract

Background: The maximum numbers of ICU admission are due untitic cases leading to physiological insult to
the brain directing to impaired cerebral perfusibhus maintenance of cerebral perfusion is an itaporarea to be
looked into among ICU patients

Aims: Assessing the practice of cerebral perfusion pressptimization.

M ethodology: A descriptive survey study was done by cerebralugern pressure maintenance checklist and was
used for 29 patients of Neurosciences ICU to olesére practice Kasturba Hospital, Manipal. Data waltected

for the period of three month from January to Ma26li4. Descriptive statistics were used to explanfindings.
Results: The observation of cerebral perfusion maintenaneetige revealed that there was 100% monitoring of
vital signs, GCS and pupillary reaction. The blgudssure was maintained among 86.20% and 13.79% girezn
vasopressure agent. Majority 65.75% used mechawérdilation through endotracheal tube. Inj Mannitas used
among 75.86% and Inj Lasix among 79.31% of patientdeuro ICU for osmotherapy; hypertonic salinesvt
practiced. Most of patients received Inj Phenytfuin anti seizure measure whereas use of sedatidnmarscle
relaxant was not observed. Among surgical manage@wm©3% was managed with extra ventricular draenaugd
51.72 % underwent craniotomy.

Conclusion: The standardized guideline for cerebral perfusioesgure maintenance for uniformity and effective
case management and improve outcome is essential@stablished.
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Introduction The review established that low cerebral perfusion

The maximum number of ICU admission are du'%ressure is related to poor outcome among

to traumatic cases and rest are due to other rﬂediggruengri:c ebrﬁlsrilonmijsrélw%assei d\?:r?ta oepglurglz;nsg i
and surgical conditions, most of these cases ead,{ P Y )

. . . . O help in physiological restoration of the brain
physiological insult to the brain directing to "~ " .
impaired cerebral perfusion. GCS is one of th nvironment and thus targeted to be in the range of

important indication of neurological functioning 0-70 mmHg.

and brain perfusion and also important componehiowever the review also recommended targeted
of assessment. Thus maintenance of cerebrdrebral perfusion pressure therapy (White &
perfusion is an important area to be looked intdenkatesh, 2008).

among ICU patients (Marino, 2007).
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Resear ch question and hypothesis Sampling technique

What is the cerebral perfusion pressurBlon-probability purposive sampling technique was

optimization practice in Neurosciences ICU? used to select sample with an attempt to cover the

patients who were admitted to Intensive Care Units

of Kasturba Hospital, Manipal.

Earlier the treatment of traumatic brain injury . .

were targeted towards intracranial pressure (ICI%"’T[a collection techniques

management, however this traditional techniques The data collection tools for the study were as

challenged by the newer upcoming modalities dbllows:

maintaining cerebral perfusion pressure (CPI'Dj.

Thus the newer areas are directed at C TFQ
: . - To

maintenance targeted therapy. A literature review o iiist

was done on cerebral perfusion pressure in 1§ the study the cerebral perfusion pressure

current guidelines and survey of clinical practice ptimization practice is assessed through checklist

Higher CPP threshold were not observed if blog . o - .
pressure was calibrated at the heart level (p imong the patients considering their diagnosis and

i . vering those patients who have neurological
0.51). The evidence behind the recommended Cliga%ult. The reliability of the checklist was

threshold_s shqws ho consistency on how IOIOOestablished by inter-rater reliability method with
pressure is calibrated and clinical practice forMA

measurements and CPP target values seems to Ilaab”'ty coefficient, r=0.88.

highly variable. Hence, a consensus is reached dhis intervention practices in this study was
how to measure CPP (Rao & Klepstad, 2013ineasured in accordance with following areas:

Thus the practice of cerebral perfusion pressure
maintenance in ICUs is one of the necessary areas
to be assessed. Hence the standard guideline for
CPP maintenance needed to formulate based on

Background

ol 1: Demographic and clinical proforma.
ol 2: Cerebral perfusion pressure optimization

patient monitoring
hydration and euvolemia
maintenance of ventilation

. e osmotherapy
best evidences that will in turn proves to be_ anti-seizure measure
beneficial for patients as well as help to maintain sedation
uniformity among health personnel. ) maintenance of normothermia
M ethodology - positioning

- surgical management

nalysis was done with the help of SPSS 16. The
ta were analyzed by using descriptive statistics.

Research design

A descriptive survey design was used in this stu@
and it was conducted in Neurosciences ICU 0
Kasturba Hospital, Manipal on a populatioResults

cKomtpr(t)JmlseHd Of.?': th(:/lpafuer;ts iﬂmltted n |ICU qfhe characteristics of neurosciences patients under
asturba _ Hospital,  Manipal. € sample a udy were explained in the terms of specific

patients admitted in selected ICUs and 29 patiee- ical diagnosis. The detail is mentioned in

were taker_1 from Neurosciences ICU. for assesSHhia 1 that shows that the majority 20 (68.97%)
the_ practice O.f cerebral _perfusmn PreéSSUfEu admission in neurosciences falls under the
maintenance during study period. diagnosis of craniocerebral injuries. The other
Sampling criteria common clinical scenarios found in neurosciences
ICU were cerebrovascular disorders, intracranial
" . . i ﬁeoplasms and neuroinfections. The cerebral
whose_ conditions are at risk of impaired bra\@erfusion pressure optimization practice was

perfusion. . observed and the findings were tabulated in
* The checklist was followed to assess tgyquency and percentage under various heading.

measure CPP optimization practice. The details are mentioned in the following tables
« Single case at a time.

e Traumatic Brain Injury patients or patient
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.Table 1. Frequency and Percentage distribution of Neuroscience patients Clinical Diagnosis n=29

Variables Frequency Per centage
() (%)
Cerebro vascular disord: 3 10.3¢
Craniocerebral injuries 20 68.97
Intracranial neoplasms 3 10.34
Neuroinfections 3 10.34

Table 2. Frequency and Percentage distribution of cerebral perfusion pressure optimization
practicefor hemodynamic monitoring and maintenance n=29

S. No. M easures Yes No
()] % ® %
Monitoring
1. Continuous ICP/CVP/CPP monitori 29 10C
2. Regular monitoring of vital sig 29 10C
3. Routine assessment of G 29 10C
4, Routine assessment of pupillary reaction anc 29 10C

Hydration and euvolemia maintenance

5. Measure input output regula 29 10C

6. Provide calculated IV flui 2¢ 10C

7. Maintenance of positivinput-output balanc: 28 96.5¢ 1 3.4t
8. Maintenance of blood press 25 86.2( 4 13.7¢
9. Use of vasopressure ag 4 13.7¢ 25 86.2(

M aintenance of ventilation

10. Monitor oxygen saturatic 29 10C

11. Provide mechanical ventilation throuendotrac 19 65.5: 10 34.4¢
tube

12, Provide mechanical ventilation through trache 3 10.3¢ 26 89.6¢

13, Provide face mask oxygenat 4 13.7¢ 25 86.2
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Table 3: Frequency and percentage distribution of cerebral perfusion pressure optimization
practice for medical ther apy n=29

S.No. Measures Yes No
()] % ® %

Osmotherapy

1. Use Inj. Mannitol -2 mg/kg body weight of 20% 22 75.8¢ 7 24.1:
solution.

2. Consider hypertonic saline as a continuous in 29 10C
starting at 0.1 to 1.0 mL/kg/hr.

3. Use Loop diuretic 23 79.31 6 20.6¢
Anti seizure measures

4. Use Inj Phenytoin 15mg/kg body wei¢ 26 89.6f 3 10.3¢

5. Provide safer surrounding with side ralil 29 10C
bed.

6. Maintain minimal environmentistimuli arounc 29 10C
Sedation

7. Consider sedation as per requirement (Inj Mid 29 10C
0.1 mg/kg/hr).

8. Consider muscle relaxant ( Inj Atracurium | 29 10C
mg/kg/hr).

9. Consider barbiturate thera 3 10.3¢ 26 89.6¢
M aintenance of normothermia

10. Active maintenance of normal body temperar 28 96.5¢ 1 3.4t

Table 4: Frequency and Per centage of cerebral perfusion pressure optimization practice for

surgical and other measures n=29

S.No. Measures Yes No
()] % ® %
Positioning
1. Maintains head and neck neutral posit 24 82.7¢ 5 17.2¢
2. Exclude neck flexiol 27 93.2( 2 6.8¢
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3. Maintain head elevation at° unless 14 48.2¢ 15 51.7:
contraindicated.

Surgical management

4, Consider extriventricular drainag 7 24.1: 22 75.8¢
5. Consider lumbar drainag 29 10C
6. Consider shunt placeme 29 10C
7. Consider craniotom 15 51.7: 14 48.2¢

The above findings showed that 100% monitorin®iscussion
of vital signs, GCS and papillary reaction was do
for neuro patients in ICU but cereberal pressure
intra cranial pressure was not monitored in any
them. For hemodynamic maintenance bloo
pressure was maintained among 86.20%, amog

"Phe observation of cerebral perfusion maintenance
factice revealed that there was 100% monitoring
vital signs, GCS and pupilary reaction. The
lood pressure was maintained among 86.20% and
9.79% were given vasopressure agent. Majority
§.75% used mechanical ventilation through
endotracheal tube. Inj mannitol was used among
75.86% and Inj lasix among 79.31% of patients in
Further practice was observed for medicdlleuro ICU for osmotherapy; hypertonic saline was
therapies that were used for maintaining cerebmabt practiced. Most of patient received Inj
perfusion pressure in neurologically impairedPhenytoin for anti seizure measure whereas use of
patients in ICU. The detail is mentioned in thesedation and muscle relaxant was observed. A
table 3. study was done on the efficacy of early treatment

The data presented in table 3 shows that fgr_Severe fraumatic  brain injury shows the

osmotherapy Inj mannitol was used among 75.86 Oanagement Im_e was like use of plasma expander
and Inj lasix was used among 79.31% q r mean arterial pressure >90 mmHg and 76

neurologically impaired patients in Neuro ICuloa'uents received dopamine and 5 patients received

and hypertonic saline is still not practiced insthirloradrenallne for maintaining - mean artenial
pressure and cerebral perfusion pressure. Also

setup. Most of patient received Inj Phenytoin fomechanical ventilation was used for 157 patients.

anti seizure measures and side rails are usedl for .
patients. No use of sedation and muscle relaxaﬂt]e propofol(2mg/kg) and  midazolam(0.03

was observed. mg/kg/hr) was used for s_edation 113 patients
where as thiopentone and cistracuronium was used
Further practice was observed for use of surgicidr 44 patients. Surgery was carried out for 57
measures that are used for maintaining cerebgtients. The study suggested that the early
perfusion pressure in neurologically impairedreatment of complications and maintenance of
patients in ICU. The detail is mentioned in thévomeostasis leads to better prognosis in terms of
table 4. survival, functional recovery and economy (Pace,

The data included in Table 4 shows that th%OOG)'

positioning was maintained among most 82.76%THe present study shows that the positioning was
the patients. Among surgical management 24.18%intained among most 82.76% A systematic
was managed with extra ventricular drainage amdiew on effectiveness of backrest position on
51.72 % underwent craniotomy. intracranial pressure (ICP) and cerebral perfusion

which 13.79% was given vasopressure agent. T
majority  65.75% were given mechanica
ventilation through endotracheal tube.
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pressure (CPP) among patients with brain injuRface of study: Kasturba Hospital, Manipal
shows therapeutic positioning includes heashiversity, Manipal Post Box No: 7, Manipal-576
elevation up to 30 degrees, correct and straightfi 104, Karnataka, India

head and neck alignment, regulated hip flexiop,

maintenance of CPP and other cerebrovasa&f“ferenceS

parameters, decreases ICP. Thus head elevatiorMapno P (2007). The ICU Book. Third edition.
to 30 degrees is highly recommended as alippincot Williams and Wilkins, London.

therapeutic position for increase ICP patients (FaMhite M. & Venkatesh B. (2008) Cerebral Perfusion
2004). Pressure in Neurotrauma: A Review. Neurosurgical

Anesthesiology. Vol. 107, No. 3, 979-988.
Among surgical management 24.13% was managRéo V, Klepstad P, Losvik OK and Solheim O. (2013
with extra ventricular drainage and 51.72 % Confusion with cerebral perfusion pressure in a
underwent craniotomy. A study was conducted literature review of current guidelines and sure¢y
among 379 pediatric patient shows that total 49 clinical practise. Scand J Trauma Resusc Emerg
pediatric  patients  necessitate  neurosurgical Med:; 21: 78.
intervention and 7 of them met the criteria for a2c€ M- Cicciarella G., Barbato E. (2006) Severe
traumatic brain injury: management and prognosis.

decompressive craniectomy. The result showed tha inerva Anestesiol 72:235-42.

all the surgical intervention patients had goq%n J. (2004) Effect of Backrest Position on Intzacl
outcome. Thus the study suggested thatpressure” and Cerebral perfusion pressure in
decompressive craniectomy is no longer a lastndividual with traumatic brain injury: A systemati
measure to be followed but can be brought in first review. Journal of Neuroscience Nursias, 5.

line management (Patel et al, 2013). Patel N, West M, Wurster J, Tillman C. (2013) Péaitia
C traumatic brain injuries treated with decompressive
Limitation craniectomy. Surg Neurol 4:128.

+ The CPP maintenance practice was assesspehbhakar H, Sandhu K, Bhagat H, Durga P. and
only for those who are at risk of CPP Chawla R, (2014)Current concepts of optimal
alteration as per their clinical diagnosis. cerebral perfusion pressure in traumatic brainrinju

e The Study ﬁndings cannot be genera”zed J Anaesthesiol Clin Pharmacol. ; 30(3): 318-327.
since practice may differ as per the critical
care settings.
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