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ABSTRACT

Introduction: Traumatic cerebral contusion is one of the leading cause of morbidity and mortality in Neurosurgery. Patients can be either treated
conservatively or surgically. Many patients who are treated conservatively may have CT scan progression and need surgery secondarily. This
retrospective study was designed to study the clinical presentation and interventions predicting CT progression of hematoma and final outcome.
Material And Methods: The study was conducted from April 2017 to December 2019 on all the patients of traumatic cerebral contusions,
diagnosed by CT scan. Patients received either conservative treatment initially or underwent upfront surgery, and had at least one other CT scan
during the acute hospitalization. Patients clinical history, CT progression and any intervention were noted. The patient's disposition status was
classified as discharged home, or to another institution, or whether the patient died.

Results: Among the total 448 patients, 78.5% patients required surgery at presentation. 53.3% had a CT progression after repeat CT scan, among
them 109 (48.8%) were operated. CT progression was seen more frequently in patients with coagulation abnormalities. Among patients with
history of antiplatelet medication receiving platelet therapy, only 31% patients had CT progression. Patients who has poor initial GCS (Glasgow
coma scale), underwent tracheostomy and had secondarily operated due to CT progression were discharged late.

Conclusion: Coagulation defects was an important risk factor for CT progression. Platelet replacement therapy significantly decreased surgical
intervention in patients with antiplatelet therapy. Poor initial GCS, secondary surgery and tracheostomy lengthened the hospital stay.

KEYWORDS

Traumatic Brain Injury; Brain Contusion; Contusion Progression; Conservative Treatment

INTRODUCTION

Traumatic cerebral contusion in TBI (Traumatic Brain Injury) forms
an important cohort of neurosurgery patients in any trauma centre and
one of the leading cause of morbidity and mortality in hospitals'. They
can present with subtle neurological deficits to severely obtunded
condition with poor GCS (Glasgow coma scale)””. CT (Computed
Tomography) scans forms the main modality for investigating and
diagnosing this condition. It can present in CT scan as organized clot or
in typical salt and pepper appearance with intervening normal
parenchyma®’. These patients can be either treated conservatively or
operatively. No fixed level 1 guidelines are available at present for the
same’. Patients with dropping GCS or poor GCS at presentation who
are salvageable or having impending cerebral herniation or significant
midline shifts are taken for surgery’. Many patients who are treated
conservatively for small contusions may progress or increase in size on
follow up and may be operated secondarily’"’. Various studies have
looked into these aspects. Here in this study we tried to relook at these
aspects and analyse the clinical and radiological progression and their
effects on outcome.

AIM & OBJECTIVES
To study the clinical presentation and the interventions predicting CT
progression of hematoma and final outcome of the patients.

MATERIALAND METHODS

The study was conducted in the department of Neurosurgery in
Institute of Neurosurgery, Banaras Hindu University from April 2017
to December 2019. We included all the patients of traumatic cerebral
contusions, diagnosed by CT (computed Tomography) scan for
analysis.

All the patients were admitted after clinical assessment under a
standard medical protocol and subjected to complete basic clinical
hemato-chemical, radio-imaging evaluation.. Patients received either
conservative treatment initially or underwent upfront surgery, and had
at least one other CT scan during the acute hospitalization.

Information was documented for each patient as given in Table 1.
Prothrombin time/International normalized ratio (PT/INR) and
complete blood counts to show platelet levels, and the characteristics

of the initial and follow-up CT scans with timing of follow-up scans
alsonoted down.

Size of hematoma was measured using the formula ABC/2 where A, B,
and C represent the largest dimensions of the hematoma measured at
three cardinal directions'. Contusions were again classified as lobar or
deep where diencephalon, brainstem, or cerebellum contusion were
classified as deep.

Patients with hematoma larger than 50 ml (except temporal hematoma
where 20 ml was considered) or midline shift more than 5 mm,
impending herniation with GCS better than 3 and not deep as defined
above were taken up for surgery upfront. Rest of the patients were kept
conservatively. The patients among the conservative group who met
the above criteria on repeat CT scan were taken for delayed surgery.

Neurosurgical intervention used were: ICP monitoring, craniotomy
and evacuation of hematoma, or decompressive craniectomy.
Outcome measures were assessed radiologically and clinically. A
significant increase in contusion size was defined as an enlargement of
more than 30% of the original hematoma size on CT scan'* The
patient's disposition status was classified as discharged home, or to
another institution, or whether the patient died.

Statistical analysis was done using SPSS software. Students t test, chi
square and multivariate logistic regression analysis was applied
wherever applicable. Statistical significance was set at a probability
value of <0.05.

RESULT

We did a retrospective study on 448 patients at Banaras Hindu
University from April 2017 to December 2019 where we included all
the patients of cerebral contusions for analysis. Average age of the
patients was 34.16 yrs. Male-Female ratio was 2.74. At presentation,
46.6% patients were having GCS between 14-15 and 20.1% patients
had GCS <8 (coma). CT scan showed 26.6% patients had deep
contusion and were not amenable to surgery. 33% patients had
coagulation disorders in the form of deranged PT/INR and 12.9%
patient had history of taking antiplatelet therapy; which were corrected
preoperatively.
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26.8% had large (>50ml, ml-millilitre) contusions. Among them,
78.5% patients required surgery at presentation. Rest were either in
GCS 3 or had deep contusions. 46.4% of total patients underwent
surgery. This includes the patients who had significant CT scan
progression of hematoma.

Table-1: Summary Of Patient Characteristics And Outcome

Variable Sub-parameter No. of Patients (%)
Disposition Home 238 (53.1)
To other Institute/ 210 (46.9)
Died
Gender Male 330 (73.7)
Female 118 (26.3)
Coagulopathy Yes 148 (33.0)
No 300 (67)
Antiplatelet therapy | Yes 58 (12.9)
No 390 (87.1)
Deep Contusion Yes 118 (26.3)
No 330 (73.7)
GCS score Mild 208 (46.4)
Moderate 150 (33.5)
Severe 90 (20.1)
Contusion size <10 ml 148 (33.0)
10-25 ml 130 (33.5)
25-50 ml 30 (6.7)
>50 ml 120 (26.8)
Intervention Yes 208 (46.4)
No 240 (53.6)
Tracheostomy Yes 120 (26.8)
No 328 (73.2)

Among the total 448 patients, in 239 patients (53.3%) had a CT
progression after doing repeat CT scan, among them 109 (48.8%) were
operated for significant progression of hematoma and GCS changes.
CT progression was seen more frequently in patients with coagulation
abnormalities and who were significantly less in patients who had been
given antiplatelet therapy. A better GCS was predictive of early
discharge of the patients. Patients who had no tracheostomy and who
had been treated conservatively successfully were discharged earlier.
Patients who were secondarily operated due to CT progression were
discharged late compared to the patients who were operated upfront.
Average hospital stay for patients who underwent upfront surgery was
28.5 days and those who had CT progression and secondarily operated
later on had average hospital stay of 42.3 days. Among the 148
coagulopathy patients, 58 had low platelet levels and were give platelet
therapy and only 18 had a CT progression and needed surgery.

Table-2: Relation Of CT Progression With Intervention,
Coagulopathy & Antiplatelet Therapy

CT progression| Intervention | Coagulopathy| Antiplatelet
therapy

Yes No Yes No Yes No

Yes 99 110 69 140 18 180

No 109 130 79 160 40 210

Total 208 240 148 300 58 390

DISCUSSION

In our study, mean age is found to be 34.16 years and male
predominance is seen, which is similar to a study by Oretel, et al”.
Similarly, GCS score of 13-15 in 46.4% patients and incidence of deep
contusion and coagulopathy is alike.

53.3% patients had CT progression in our study, which is similar to the
rates of progression reported by Oertel et al.” 51%, Stein et al.”, 44%
and 51% by Narayan et al." However, our results were higher than the
38% reported by Chang etal.’, due to reporting of small contusions.

Coagulation defect found to be an important factor for radiological
progression. Coagulopathy includes patients previously receiving
antiplatelet therapy or evolving coagulopathy in TBI. Incidence of
clotting abnormalities in TBI patients is reported to vary from
15-100%".

In our study, 33% of patient had coagulopathy. Patient receiving
platelet were found to having lower CT progression. Similar result was
found by study Schniiriger, et al'"’, but contradicted by Holzmacher, et
al'”. They concluded that platelet transfusion does not improve

outcomes in patients on antiplatelet therapy following TBI.

The association between radiological progression and a worse
outcome has been previously reported by Stein, et al.”. Similar
correlation also found in later studies'™". But Alhamadi, et al. showed
not all patients with radiological progression show clinical
deterioration or require surgical intervention™. In our study, 53.3% had
a CT progression after repeat CT scan, and 48.8% of them required
surgery.

In the present study, a poor GCS score associated with longer hospital
stay, which was previously found by some studies™'. A longer

hospital stay was found in patients who underwent delayed surgery due
to CT progression compared to the patients who underwent upfront
surgical intervention.

The limitations of our study include its retrospective design, lack of a
protocol for the timing of CT scans, and relatively small sample size. A
larger cohort is required to generate more significant result and to find
the predictors of neuro-surgical interventions.

CONCLUSION

Coagulation defects was an important risk factor for CT progression of
contusion. Platelet replacement therapy in patients with history of
antiplatelet therapy decreased surgical intervention in patients. Better
GCS at presentation and successful conservative intervention
shortened the hospital stay for patients. A longer hospital stay was
noted in patients who underwent delayed surgery due to CT
progression compared to the patients who underwent upfront surgical
intervention.
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