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ABSTRACT
Background: Secondary Brain Insults of Systemic Origin (SBISO) are factors that can aggravate a primary brain 
injury regardless of its origin (traumatic, vascular, infectious, tumoral, or surgical). The aim was to describe 
the type and frequency of SBISO occurring after intracranial surgery indicated for intracranial tumors, and to 
establish the prognosis of patients presenting with these SBISO.

Methods: This was a prospective and descriptive study carried out at the ICU of the Yaoundé Central Hospital 
between January 1st, 2012 to December 31st, 2019. We enrolled patients operated for intracranial tumors and 
admitted in the ICU. The variables studied were data from the preoperative, intraoperative and postoperative 
periods. Data analysis was performed using Epi Info 3.5.4 software. The chi-square test was used, the p-value 
being considered significant if < 0.05.

Results: 93 patients were included during the period of study. The mean age was 45 ± 17.1 years and a sex- 
ratio of 1.27. We found 604 SBISO in 70 patients (75.3%). The most common SBISO were hypoxia (44.7%) and 
hyperglycemia (30%). The risk factors for the occurrence of SBISO were age ≥ 60 years (p=0.02), history of 
hypertension (p=0.005), patients classified ASA II (p=0.007) and intraoperative complications (p ˂ 0.001). The 
occurrence of SBISO was associated with a high mortality risk.

Conclusion: SBISO are common in patients operated for intracranial tumors. Mortality was increased by the 
presence of SBISO.
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Introduction 
Brain tumors are common. Data available report an incidence of 
primary central nervous system tumors around 6 to 20 per 100,000 
people per year. The apparent increase in the incidence of brain 
tumors over the last decades observed by some authors seems 
mainly to be related to the improvement in early diagnosis since 
the advent of CT scan and MRI [1,2]. The surgical management 

of intracranial tumors is well codified. Common considerations in 
anesthetic management of brain tumors are: to maintain cerebral 
autoregulation and reactivity to CO2, optimization of brain 
compliance, to protect against Secondary Cerebral Brain Insults of 
Systemic Origin (SBISO) [3]. SBISO are factors that can aggravate 
a primary brain injury regardless of its origin (traumatic, vascular, 
infectious, tumoral, or surgical) [4]. 

In France, Proust et al. found 35% of metabolic and hemodynamic 
complications in patients operated of brain tumor in 2010 [5]. 
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The management of operated patients in the intensive care unit 
during the postoperative period permits early recognition of any 
neurological deterioration and helps keep a good homeostasis 
and neurologic stability. The aim was to describe the type and 
frequency of SBISO occurring after intracranial surgery indicated 
for intracranial tumors, and to establish the prognosis of patients 
presenting with these SBISO.

Patients and Methods
Study Design, Setting and Population
This was a prospective descriptive cohort study conducted at 
the ICU of Yaoundé Central Hospital from January 1, 2012 
to December 31, 2019. After approval by the National Ethics 
Committee and obtaining written informed consent from patients 
or their legal guardians, patients operated for brain tumor were 
admitted to the ICU after surgical intervention, done under general 
anesthesia. During their hospitalization in ICU, the control and 
detection of SBISO were done clinically and paraclinically. The 
appearance of possible ACSOS was noted and their management 
was ensured. Then the daily evaluation of these patients was done 
until the exit of the ICU. 

Study Variables and Data Analysis
The variables studied were: the preoperative data (age, sex, 
comorbidities, ASA classification, tumor location), intraoperative 
data (intraoperative complications, length of surgery) and 
postoperative data (identified SBISO and treatment outcomes). 
Data analysis was performed using Epi info 3.5.4 statistical 
software. Means and standard deviations of numerical variables 
were reported. Categorical variables were analyzed using 
the Fisher's exact test or the Pearson's Chi-square test where 
appropriate. Qualitative variables were analyzed using the Student 
t-test or the Kruskal-Wallis test where appropriate. The threshold 
for statistical significance was set a p-value less than 0.05.

Results 
During the study period, 93 patients were included. The mean 
age of the population was 45.8 ± 17.1 years (extreme 18 and 76 
years) and the sex ratio was 1.27 (Table 1). The main comorbidity 
encountered was arterial hypertension (22.6%) and diabetes 
(17.2%). The majority of patients were classified ASA I. Tumor 
location, intraoperative complications and duration of surgery 
are illustrated in table 1. We highlighted 604 ACSOS in 70 
(75.3%) patients. The most frequent were hypoxia (44.7%) and 
hyperglycemia (30%) (Table 2). The risk factors for the occurrence 
of SBISO were age ≥ 60 years (p=0.02), history of hypertension 
(p=0.005), patients classified ASA II (p=0.007), and the presence 
of intraoperative complications (p ˂ 0.001) (Table 3). Mortality 
rate was 28% (n=26). The occurrence of SBISO was associated 
with a high risk of death (Table 3).

Discussion
Intracranial surgery has been performed at the Yaoundé Central 
Hospital for several years. The present study objective was to 
present our experience in the management of patients, which 

Table 1: Preoperative and intraoperative data.
Variables Number of patients (n=93) Percentage (%)
Age (years)
 < 20 5 5,4
 20 – 29 16 17,2
 30 – 39 17 18,3
 40 – 49 12 12,9
 50 – 59 17 18,3
 ≥ 60 26 27,9
Sexe
 Masculine 52 55,9
 Feminine 41 44,1
ASA classification
 ASA 1 63 67,7
 ASA 2 29 31,2
 ASA 3 1 1,1
Tumor location
 Supratentorial 77 82,8
 Sub tentorial 13 14
 Between the 2 floors 3 3,2
Intraoperative complications 
(n=74)
 Hypotension 41 55,4
 Hemorrhage 26 35,1
 Cardiac arrest 7 9,5
Length of surgery
 < 2 hours 2 2,1
 24 hours 57 61,3
 >4 hours 34 36,6

Table 2: Frequency of SBISO found (n=604).
SBISO Frequency (n=604) Percentage (%)
 Hypoxia 270 44,7
 Hyperglycemia 181 30
 Hypertension 55 9,1
 Anemia 37 6,1
 Hypernatremia 31 5,1
 Hypotension 14 2,3
 Hypothermia 7 1,1
 Hypoglycemia 6 1
 Hyponatremia 3 0,5

Variables 
SBISO n (%)

Total n (%) p
Yes (n = 70) No (n=23)

Age ≥ 60years 24 (92,3) 2 (7,7) 26 (27,9) 0,02
Hypertension 
 Yes 21 (100) 0 (0) 21 (22,6) 0,003
 No 49 (68,1) 23 (31,9) 72 (77,4)
ASA II 27 (93,1) 2 (6,9) 29 (31,12) 0,007
Intraoperative 
complications 39 (92,9) 3 (7,1) 42 (45,1) < 0,001

Table 3: Risk factors for occurrence of SBISO.

SBISO Death (n, %) Total pYes (n=26) No (n=67)

Yes 
No 

26 (37,1)
0 (0)

44 (62,9)
23 (100)

70 (75,3)
23 (24,7) < 0,001

Table 4: Association between SBISO and death.
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presented SBISO after intracranial surgery indicated for 
intracranial tumors. Among the 93 operated patients, 70 presented 
SBISO. The mean age in our study was 45.8 years. Patients aging 
60 years and above was the most represented age group (27.9%) 
with a sex ratio of 1.27. This is similar to the results of the studies 
of Egbohou et al., finding a mean age of 49 ± 20 years with a 
masculine predominance (52.4%). The incidence of brain tumors 
in adults increases steadily with age. Brain tumors are more 
common in men with a sex ratio of 1.1 to 1.6, the only exception 
being meningiomas [1,6]. Supratentorial tumors were predominant 
(82.8%). This agreed with data from the literature. Tumors in 
adults are mainly located at the supratentorial level according to 
the literature [1,6,7].

The main intraoperative complications were bleeding and 
hypotension. Management of this hypovolemia induced by 
bleeding was handled with fluid resuscitation with normal saline 
and colloids, but also with homologous transfusions. This was 
similar to that observed by Egbohou et al, whose intraoperative 
complications consisted essentially of bleeding, with significant 
blood loss causing hypotension, hemorrhagic shock and 
cardiocirculatory arrest [3].

The incidence of SBISO was 75.3% in our series. This was 
comparable to studies by Ilunga et al. in Congo in 2014 who found 
79% of SBISO [8]. Proust et al. in 2010 found a 35% incidence of 
SBISO [5]. On the other hand, Brell et al. in a population of 200 
patients operated for brain tumors reported an incidence of SBISO 
of 27.5% [9]. This was justified by the fact that the definition of 
SBISO varied according to the authors, both in terms of threshold 
and duration [10]. Major complications after intracranial surgery 
occur in 13–27% of patients [2,11]. These complications can 
be neurologic, hemodynamic, metabolic or respiratory [12,13]. 
The main SBISO were hypoxia (44.7%), hyperglycemia (30%), 
hypertension (9%), anemia and hypotension (8.4%). According 
to Lonjaret, hypertension was the most common SBISO found in 
the postoperative period (9%). Hyperglycemia was found in 6% of 
patients. No respiratory complications were found [11]. Anemia 
and hypotension were related to intraoperative hemodynamic 
impairments (intraoperative bleeding, use of halogen). Hypotension 
is a serious SBISO that should be managed early, as it leads to the 
reduction of cerebral perfusion with a risk of cerebral ischemia. 
A mean blood pressure of 80 mmHg is recommended for a 
sufficient cerebral perfusion pressure (CPP) of 60 mmHg to avoid 
cerebral ischemia [3,14,15]. Postoperative cerebral ischemia is an 
important complication that alters the outcome of brain surgery. 
Moreover, these secondary ischemic lesions, of surgical origin, 
can be favored and aggravated by certain systemic conditions such 
as hypotension, hypoxemia, and hypercapnia [16].

The risk factors for the occurrence of SBISO were age ≥ 60 
years, history of hypertension, patients classified ASA II, and the 
presence of intraoperative complications. The length of surgery 
had no impact on the occurrence of SBISO. According to the 
study made by Sawaya et al. age is a factor that can influence the 

incidence of postoperative complications of brain tumor surgery. 
Indeed, patients who were above 61 years old had a high frequency 
of complications [17]. Asano et al. reported a risk of developing 
postoperative complications, namely SBISO in the 84 patients 
aged 70 years and above operated for brain tumors [18]. Age 
appears to be a determining factor in the onset and worsening of 
SBISO factors. In a retrospective study carried out in France by 
Marescal [19], it was found that the incidence of SBISO increases 
significantly with the age of patients with head trauma, hence it 
is the injured patient aged above 40 years who are secondarily 
aggravated due to systemic disorders. The presence of a serious 
pathology or an underlying comorbidity increases the risk of 
postoperative complications according to the study by Brell et al. 
[9]. All patients with SBISO had at least a past medical history, 
including hypertension (n=48, 37.5%). This also explained the 
fact that the ASA II class represented a risk factor. The higher the 
ASA class, the more the patient runs anesthetic risks and therefore 
deserves keen attention [20]. Western studies revealed that the 
risk factors for intraoperative complications after craniotomy were 
elderly patients, diabetes, length of surgery > 4 hours and major 
intraoperative bleeding [11,21,22].

Mortality risk is significantly high for patients with SBISO with 
a p-value ˂ 0.001. The occurrence of SBISO postoperatively is 
strongly associated to mortality. All deceased patients had SBISO. 
Likewise, in the Proust [5] and Ilunga [8] studies, SBISO were 
mainly associated to mortality.

Limitation
The limitations of our study were the monocentric nature and the 
lack of equipment necessary for the detection of SBSO such as 
capnogram, arterial blood gas analysis. This equipment defect 
would contribute to the non-discovery of certain SBISO which, 
uncorrected, participated in the increase in the death rate. 

Conclusion
SBISO are common in patients operated for brain tumor. Age ≥ 
60 years, past medical history of hypertension, ASA class II and 
intraoperative complications influence the occurrence of SBISO. 
The presence of SBISO increases mortality risk.
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