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ICP Monitoring in Patients with Severe Head Injury

Agir Kafa Travmali Hastalarda Kafa ici Basmg Izlenmesi
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Abstract : This study includes 40 consecutive cases of
penetrating and non-penetrating head injury with an
admission Glasgow Coma Scale score of 8 or less treated
m our department between 1993 and 1996. The patients
were divided into two groups. Group 1 cases were treated
without ICP monitoring and analysed retrospectively.
Group 2 patients were treated with ICP monitoring and
analysed prospectively. According to the results, ICP
monitoring emerged as a useful technique in the
assessment and management of patients with severe head
injury. The effect of ICP monitoring on prognosis was
statistically significant.
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Ozet : Bu calisma 1993-1996 yillar1 arasmda klinigimizde
tedavi edilen delici ve kiint kafa travmal, girig Glasgow
Koma Olgegi puam 8 veya altinda olan hastalar:
icermektedir. Hastalar iki grupta incelenmistir. Grup
1"deki hastalar kafa igi basing izlenmeksizin tedavi edildi
ve geriye doniik olarak incelendi. Grup 2'deki hastalar
kafa ici basinci izlenerek tedavi edildi ve ileri doniik olarak
incelendi. Sonuglara gore, caligmamizdaki agir kafa
travmali hastalarin takip ve tedavisinde kafa igi basing
izlenmesi yararh bir yontemdir. Kafa igi basmcin izlenmesi
prognoz Uzerine istatistiksel olarak anlamli etki yapmustir.

Anahtar Sozciikler : Kafa travmasi, kafa igi basing
izlenmesi, tedavi

INTRODUCTION

Although Quincke was the first to report
intracranial pressure (ICP) elevations via lumbar
puncture (LP) in 1911, Queckenstendt, Ayala and
Ayer studied all aspects of ICP and demonstrated
possible pressure alterations with position and
respiration, determined the normal limits of ICP (21).
Meyers and Browder had observed ICP in all patients
suffering head injury via LP and observed pressure
values which did not correlate with clinical condition
(21). Guillaume and Janny managed to record ICP
on a chart in 1951 (21).

In 1961, Lundberg published his first report
about a patient group with recorded ICP
measurements and defined waveforms known with
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his name (8). In the same year, Landfitt et al.
investigated the effects of experimental intracranial
lesions on ICP, cerebral blood flow and vital signs
(6,7). Currently, fiberoptic devices are used for
monitoring ICP in the subdural, intraparenchymal
and intraventricular compartments. The term of
severe head injury is generally used for defining
patients with head trauma and Glasgow Coma Scale
(GCS) score of 8 or less (18).

In this study, [CP monitoring in patients with
severe head injury, and effects of monitoring on
prognosis were investigated.

CLINICAL MATERIAL AND METHODS

This series includes 40 consecutive cases of
penetrating or non-penetrating head injury treated
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in our department between 1993 and 1996. ICP
monitored 17 patients and ICP non-monitored 23
patients were studied prospectively and
retrospectively, respectively. Of 40 patients, 34 (85
%) were male and 6 (15 %) female. The average age
was 25.25+13.8 . The admission GCS score of all the
patients was 8 or less. All of the patients underwent
computerized tomography (CT) before admission.

Cases with traumatic lesions in the basal ganglia
or brainstem, patients with a GCS score of 3, and
without spontaneous respiration and direct / indirect
pupil reaction were excluded.

Patients were grouped as follows :

Group 1 : This prospectively studied group
included patients with or without penetrating head
injury. ICP monitoring was performed in all patients.
Of these 13 were male, and 4 female. The average
age was 25.5+ 7.7. ICP monitoring was carried out
by Camino waveform display direct pressure
monitor (model V420), waveform recorder (model
427), and OLM ICP monitoring kit ( model 110-4B )
(Camino Laboratories, San Diego, California, USA).

Computerized tomography was performed in
all patients before admission to the Intensive Care
Unit (ICU). ICP was not monitored in patients with
normal initial CT scan showing uncompressed basal
cisterns. All patients were intubated after
administration of neuromuscular blocking agent
vecuronnium bromide (Norkuron ampules, Organon
Teknika, Istanbul, Turkey) with an initial dose of
0.08-0.1 mg/kg IV, and a maintenance dose of 0.03-
0.05 mg/kg every 30 minutes IV. Midazolam
(Dormicum ampule, Roche, Istanbul, Turkey) was
given as sedative with an initial bolus dose of 0.03-
0.3 mg/kg IV, and then subsequently 0.03-0.2 mg/
kg/hrIV. The intraparenchymal device and Camino
420 monitor were used for ICP monitoring. The
parenchymal device was situated into the right
frontal region ignoring the side of the pathology in
all cases except one. All patients with or without
surgical treatment had the following treatment
protocol:

1. The patient was placed in a 30° head-up
position.

2. Mannitol (Mannitol 20 % solution, Eczacibasi,
Istanbul, Turkey) was given in a dose of 0.25 mg/kg
when ICP persisted over 20 mm Hg for more than 5
minutes; however , the dose was increased up to 1
g/kg when ICP did not show decrement. If there was
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no ICP decrement or operative pathology on CT
scans, mannitol was administered in the dose 0.25
mg/kg/4 hrs. In the cases with an ICP lower than 20
mm Hg, mannitol was not given routinely .

. 3. Dexamethasone (Dekort ampules, Deva,
Istanbul, Turkey) was given in a dose of 4 mg/6 hrs
in adults intravenously.

) 4. Furosemide (Lasix ampules, Tiirk-Hoechst,
Istanbul, Turkey) was given routinely in a dose of 10
mg/12 hrs intravenously.

5. Hyperventilation was carried out keeping
arterial PCO, between 25 to 35 mm Hg.
Hyperventilation was not applied to the cases with
ICP lower than 20 mm Hg. They were mechanically
ventilated for 48 hrs in order to protect from external
stresses.

6. Fluid was restricted in adults (75 ml/hr).

Group 2: This retrospectively studied group had
23 patients (21 male and 2 female) with penetrating
and non-penetrating head injury, suowing a GCS
score of 8 or less who were treated without ICP
monitoring. The average age was 27.3 = 16.8.
Computerized tomography was carried outin all the
patients before admission to the ICU. The following
protocol was used as antiedema treatment in all
patients whether they were treated surgically or non-
surgically.

1. Head was elevated up to 30°.

2. Mannitol was given in a dose of 0.25 mg/
kg /4 hrs.

3. Dexamethasone was given in a dose of 4 mg/
6 hrs in adults.

4. Furosemide 10 mg was administered every
12 hrs.

5. Patients with insufficient respiration were
intubated and ventilated, others with spontaneous
respiration were supported with O, via mask.

6. Fluid was restricted in adults (75 ml/hr).
Transducer Placement Technique

The site, 1 cm anterior to coronal suture and 2
cm lateral to sagittal suture (Kocher’s point) was
infiltrated with 3 cc of prilocine (Citanest 2% vial,
Eczacibas, Istanbul, Turkey). After local anesthesia,
parasagittal skin incision of 0.5 cm was done and
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