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Introduction:
Th e average emergency department in the Unit-
ed Kingdom receives about 5000 patients with 
a head injury each year. More than eight out of 
10 will be classifi ed as mild, scoring 13 or more 
points on the Glasgow coma scale on fi rst as-
sessment.1 Th e preferred investigation for the 
detection of a haematoma is CT. In the United 
Kingdom this is usually reserved for patients 
with a depressed level of consciousness, focal 
neurological signs, or a skull fracture. Th us skull 

radiography remains the principal triage tool for 
determining which patients should be admitt ed 
to hospital for observation or referred for CT 
examination.2 Not all patients with mild head 
injury have a skull radiograph. Patient selec-
tion is based on guidelines, writt en by a group 
of neurosurgeons, and available in most United 
Kingdom emergency departments.3 

Post-traumatic vomiting has been reported as a 
feature of missed intracranial haematoma4 but 

Abstract
Objective: “To determine the association of the frequency of intracranial pathology detected 
in mild head injury patients with post traumatic vomiting.”
Study design: It was a cross sectional discriptive study.
Place and duration: Patients received at the emergency department or OPD or referred to 
Pakistan institute of Medical Sciences, Islamabad were included in the study. Pakistan institute 
of Medical Sciences is a tertiary care hospital that recruits patients from Punjab and Northern 
areas. Th e data was collected over a period of six months from 1st August 2008 till 31st Janu-
ary 2009. 
Methodology:  Data were analyzed relating to a consecutive series of 206 patients who pre-
sented to the emergency department of Pakistan Institute of Medical Sciences, Islamabad. 
Data was collected through non-probability convenience sampling. Characteristics studied, 
were CT scan brain fi ndings and the presence and severity of post-traumatic vomiting.
Result: Our study included 206 patients with mild head injury. 127 (61.7%) patients present-
ed with vomiting aft er head injury and 79 (38.3%) patients did not vomit. 49 (23.8%) vomited 
once and 78 (37.9%) vomited on multiple occasions. 
Vomiting was signifi cantly more common among patients who were found to have an abnor-
mal CT scan. 66.7% with abnormal CT scan vomited, as opposed to 51.5% of those with a 
normal CT scan. Conversely, among patients with post traumatic vomiting, 72.4% had abnor-
mal CT scan as opposed to 58.2% abnormal CT scans, among patients without vomiting. Th e 
relation of vomiting with intracranial lesion on CT scan was statistically signifi cant; p=0.035; 
OR=1.886, 95% CI= 1.042-3.411.
Conclusion: Patients with post traumatic vomiting have signifi cantly higher frequency of an 
intracranial lesion on CT scan. Th ese results support the incorporation of the enquiry, about 
vomiting, into the guidelines, for mild head injury management.

Keywords: mild head injuries, vomiting, CT scan brain

Fauji Foundation 
Hospital, Rawalpindi
A Aziz
F Mirza
SA Raza
S Aziz
H Aman
A Kazmi
KU Zaman

Correspondence:
Dr.Adil Aziz Khan
House No 25, PAF Base 
Road, Askari -8, Chaklala, 
Rawalpindi.
email Address:  
khanadil_1@hotmail.com;  
Phone Number: 0305-
5550335

Adil Aziz, Faisal Mirza, Syed Ali Raza, Sadia Aziz, Hasan Aman, Atif Kazmi, Khaleeq uz Zaman

Association of vomiting with intracranial lesion in mild 
head injury patients



26 A Aziz, F Mirza, SA Raza, et al.

Pak J Surg 2012; 28(1):25-29

there is no clear evidence that it is an indepen-
dent risk factor.5 Some studies do regard vom-
iting as evidence of possible intracranial injury 
and link it with headache as an indication for 
admission and extended observation. 6 Others 
have concluded that vomiting confers no ad-
ditional risk in patients presenting with normal 
consciousness. 7

Th e purpose of the present investigation was to 
determine whether the presence and severity of 
post-traumatic vomiting can predict the risk of 
an intracranial lesion in patients with mild head 
injury.  

Methodology:
 A cross-sectional study was carried out at the 
Pakistan institute of Medical Sciences, Islam-
abad. Th e data was collected over a period of six 
months from 1st August 2008 till 31st January 
2009 with a total of 206 patients included in our 
study. Data was collected through non-proba-
bility convenience sampling. Patients of all ages 
and both genders, Patients with traumatic brain 
injury, those with GCS between 13-15, patients 
with and without vomiting were included. Pa-
tients whose guardian and att endants did not 
give consent to participate in the study, patients 
with moderate or severe head injury, and those 
with polytrauma were excluded.

Aft er taking permission from the hospital ethical 
committ ee all the patients fulfi lling the criteria 
were enrolled in the study. Writt en informed 
consent was taken from the relatives. All patients 
with a GCS between 13-15, during the fi rst 24 
hours of traumatic brain injury were referred 
for a CT scan to the department of radiology at 
Pakistan institute of Medical Sciences and were 
reported by the radiologist. All patients were ad-
mitt ed for indoor assessment and treatment. Th e 
relatives were asked questions regarding vomit-
ing, its presence and frequency according to the 
proforma. Data was entered and analyzed using 
SPSS12. Descriptive statistics were used to cal-
culate mean, standard deviation for age, number 
of vomiting and GCS score.

Categorical variables included presence and se-

verity of vomiting, anatomical fi ndings of intrac-
ranial lesion on CT scan, gender and age group. 
Chi square statistics were applied to this data. A 
p< 0.05 was considered statistically signifi cant. 

Results:
Our study included 206 patients with mild head 
injury. CT scan was done without contrast in all 
patients and were abnormal in most patients. 
(Figure 1)  127 (61.7%) patients presented with 
vomiting aft er head injury and 79 (38.3%) pa-
tients did not vomit. 49 (23.8%) vomited once 
and 78 (37.9%) vomited on multiple occasions. 

Although patients with a lower GCS score had a 
tendency to recurrent vomiting, but this diff er-
ence was not statistically signifi cant; p=0.061. 
(Figure 2, Table 1, 2)

Vomiting was signifi cantly more common 
among patients who were found to have an ab-
normal CT scan. Th e relation of postt raumatic 
vomiting with an intracranial lesion detected on 
CT scan was statistically signifi cant; p=0.035.
(Table 3) 

Patients with abnormal CT scan had a tendency 
to vomit repeatedly. Out of 138 patients with 
abnormal CT scan46 (33.3%) did not vomit, 
38 (27.5%) vomited once and 54 (39.1%) had 
recurrent vomiting. Out of 68 patients with 
normal CT scan 33 (48.5%) did not vomit, 11 
(16.2%) vomited once and 24 (35.3%) had re-
current vomiting. However, this diff erence did 
not reach statistical signifi cance; p= 0.067. (Fig-
ure 3)

Patients with an abnormal CT scan had 1.886 
times higher risk of vomiting as compared to 
those with a normal CT scan. (Table 3)

Discussion:
Head trauma is a common reason for medical 
evaluation in an emergency department (ED).8 
Most patients with head injuries seen in the 
emergency departments have minor head trau-
ma and recover without sequelae.9 Because of 
the lack of clear predictors of intracranial hem-
orrhage, there is great variation in medical prac-
tice patt erns for the examination and treatment 
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of these patients. Vomiting is a very common 
presenting complaint of patients aft er a head 
trauma, and many studies indicate that it may be 
a feature of possible intracranial injury.10 Con-
troversy exists about the etiology of this symp-
tom, and clear evidence that it is an independent 
predictor of intracranial lesion is still lacking.11 

We conducted this study to evaluate vomiting as 
a predictor of intracranial lesion aft er mild head 
injury. 

Among moderate and severe head injury a poor 
conscious level mandates imaging of the brain 
but in mild head injury cases we need other pre-
dictors that can help us in deciding about the 
CT scanning of brain.  

In our study 61.7% patients presented with 

Table 1: GCS Score and number of vomiting episodes cross tabulation

Severity of Vomiting
Score None Single Multiple  Total
GCS 13 16 18 26 60

GCS 14 8 0 6 14

GCS 15 55 31 46 132

Total 79 49 78 206

  
Table 2: Chi-Square Tests

 Value df Asymp. Sig.(2 sided)
PearsonChi-quare 8.996(a) 4 .061

Likelihood Ratio 12.311 4 .015

N of Valid Cases 206   

A. 1 cells (11.1%) have expected count less than 5. Th e minimum expected count is 3.33.

Table 3: Association of post traumatic vomiting and CT scan fi ndings (Vomiting / CT scan 
fi ndings Crosstabulation)

CT scan fi ndings
Abnormal CT Normal CT  Total

Vomiting

Yes 92 35 127

No 46 33 79

Total 138 68 206
Chi-Square Tests

 Value df Asymp.Sig.
(2-sided)

Exact Sig. 
(2-sided)

Exact Sig. 
(1-sided)

Pearson Chi-Square 4.449(b) 1 .035   

Continuity Correction(a) 3.830 1 .050   

Likelihood Ratio 4.402 1 .036   

Fisher’s Exact Test          .047           .026

N of Valid Cases 206     

A. Computed only for a 2x2 table
B. 0 cells (.0%) have expected count less than 5. Th e minimum expected count is 26.08.

Risk Estimate

 95% Confi dence Interval
  Value Lower Upper
Odds Ratio for Vomiting (yes / no) 1.886 1.042 3.411

For cohort CT = Abnormal 1.244 1.003 1.543

For cohort CT = Normal .660 .449 .968

N of Valid Cases 206   

No

Yes

Vomiting

Figure 1: Pie graph showing post traumatic vomiting among 
the study group with head injury
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Figure 2: Clustered bar graph showing severity of post trau-
matic vomiting and GCS score of the study group (n-206)
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Figure 3: Stacked Bar graph showing association of severity 
of vomiting and CT fi ndings
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vomiting aft er head injury and 38.3% patients 
did not vomit. 23.8% vomited once and 37.9% 
vomited on multiple occasions. Although pa-
tients with a lower GCS score had a tendency 
to recurrent vomiting, but this diff erence was 
not statistically signifi cant. Vomiting was sig-
nifi cantly more common among patients who 
were found to have an abnormal CT scan; 66.7% 
with abnormal CT scan vomited, as opposed to 
51.5% of those with a normal CT scan; p=0.035; 
OR=1.295, 95%, CI= 0.999-1.678.

Our results supplement previous observations 
that vomiting is a common symptom aft er head 
trauma, occurring in approximately 1 of every 6 
patients.12 Th is symptom was more common in 
children with intracranial lesions, but the con-
trary was not true; most children who vomited 
(99%) had no demonstrable anatomic abnor-
malities.13 However, a more recent meta-analysis 
on the predictive eff ect of various clinical signs 
and symptoms concluded that vomiting is not 
an independent factor for predicting intracranial 
lesion.14 Despite these fi ndings, a history of post-
traumatic vomiting is oft en a basis for obtaining 
a computed tomography in patients admitt ed to 
the emergency department aft er head trauma.15 

Th e precise mechanism of post-traumatic vom-
iting is unknown, but it has been hypothesized 
that forces applied to the head as a consequence 
of trauma can cause shearing and compressive 
strain within the brain stem, causing stimulation 
of the vomiting center in the reticular formation 
of the lateral medulla and the adjacent chemo 
receptor trigger zone of the area postrema.16 

In a recent paper, the absence of repetitive vom-
iting has been reported as sensitive criteria in 
excluding an intracranial lesion, but the specifi c-
ity of this symptom in predicting an intracranial 
lesion was low, especially in children who are 
younger than 3 years.17 

Historically, the options for evaluation, have 
included skull radiography, CT scanning, and 
observation in the emergency department or 
hospital. Several studies have concluded that 
patients with normal fi ndings on neurological 

examination and CT scanning can be safely dis-
charged from the emergency department.18 CT 
is the preferred imaging study for patients with 
minor head injury, although magnetic resonance 
imaging (MRI) is more sensitive in detecting 
subtle lesions. 19 As MRI becomes more widely 
available, it may have a greater role in the evalu-
ation of patients with minor head injury.20 Th e 
question of which patients with head trauma 
should undergo scanning has remained con-
troversial since the introduction of computed 
tomography (CT) in the early 1970s. Initially, 
CT was a scarce resource reserved for severely 
injured patients. As CT scanners became more 
widely available, numerous studies of CT have 
focused on patients with minor head injury who 
have intracranial lesions. In the early 1990s, 
several retrospective studies of patients with 
minor head injury reported substantial propor-
tions with intracranial lesions on CT (17 to 20 
percent). Th ese studies included patients with 
scores of 13 to 15 on the Glasgow Coma Scale, 
indicating litt le or no impairment in conscious-
ness. Th e authors concluded that CT was indi-
cated in all patients with minor head injury.21 In 
subsequent prospective studies of patients with 
a score of 15 on the Glasgow Coma Scale, the 
rate of intracranial lesions on CT was much low-
er (6 to 9 percent).22

Most data conclude that in patients with minor 
head trauma, vomiting alone is not a symptom 
of relevance in decisions about further investi-
gations. Additional studies are needed to bett er 
understand the biological factors contributing 
to post-traumatic vomiting. Th e use of clinical 
fi ndings as predictors of intracranial lesions in 
patients with minor head injury has been evalu-
ated in several studies. 23 In two studies, selec-
tive use  of  CT on the basis of clinical fi ndings 
identifi ed 96 percent and 98 percent of patients 
with abnormalities on CT scanning, and none 
of the patients with abnormalities who did not 
have the specifi ed clinical fi ndings required 
neurosurgery.24 However, some physicians are 
not willing to accept the risk of missing an ab-
normality. In a survey of emergency physicians, 
more than half insisted that a clinical decision 
rule for minor head injury must have a sensitivi-
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ty of 100 percent.25 Th us, the use of CT to screen 
patients with minor head injury for intracranial 
lesions has become routine, but such screening 
is expensive. According to one estimate, even a 
10 percent reduction in the number of CT scans 
in patients with minor head injury would save 
more than $20 million per year.26

Further studies are required to formulate guide-
lines based on clinical features aft er mild head 
injury that would predict high probability of an 
intracranial lesion. More research is required to 
clearly defi ne the role of vomiting in predicting 
the presence of intracranial lesion in mild head 
injury patients. 

Conclusion:
Patients with postt raumatic vomiting have sig-
nifi cantly higher frequency of an intracranial 
lesion on CT scan brain. Th ese results support 
the incorporation of enquiry about vomiting 
into the guidelines for mild head injury manage-
ment.
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