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Abstract 12 

Objectives: To review clinical practice with regards to venous thromboembolism 13 

prophylaxis in traumatic brain injury patients and to propose guidelines. 14 

Methods: The retrospective study was conducted at Al Rass General Hospital, Saudi 15 

Arabia, and comprised medical records of all traumatic brain injury patients admitted to 16 

the Neurosurgery Department between November, 2017, and January, 2018. Data was 17 

noted using a proforma. Literature review was done to ascertain best clinical evidence 18 

and proposed guidelines for practice. 19 

Results: Of the 26 patients, 23(88.5 %) were males, and 3(11.5 %) were females. The 20 

overall mean age was 32.2+/-13.4 years. Of the total, 8(30.8%) patients had mechanical 21 

venous thromboembolism prophylaxis, while 1(3.8%) received enoxaparin as 22 

chemoprophylaxis. There were no reported thromboembolic events or complications 23 

related to enoxaparin usage. 24 

Conclusion: The usage of venous thromboembolism prophylaxis was found to be low 25 

in clinical practice. A modified Parkland Model approach seemed the most appropriate 26 

to avoid venous thromboembolism related events. 27 
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 30 

Introduction 31 

Traumatic Brain Injury (TBI) is the commonest diagnosis amongst neurosurgery 32 

admissions at our hospital. TBI could be an isolated brain injury or could be part of 33 

polytrauma. It is classified into mild, moderate and severe brain injury according to the 34 

Glasgow Coma Scale (GCS) scored of the patient at time of presentation. GCS 13-15 is 35 

classified as mild, 9-12 as moderate and 8 or below is classified as severe brain injury 36 

(1). 37 

Venous thromboembolism (VTE) is a potentially serious complication in hospitalised 38 

patients and several ways have been considered to stratify patients into various risk 39 

groups and decide upon the best prevention strategy. Our hospital currently follows the 40 

Caprini Risk assessment score for all hospitalised patients (2). However, the Caprini 41 

system does not specifically include neurosurgery patients, including TBI patients. 42 

TBI patients, especially those with moderate and severe brain injury, are likely to be 43 

immobile for a considerable period of time. There is also the possibility of neurological 44 

deficit, including limb weakness. Risk of VTE in such TBI patients can be as high as 45 

54% (3). To our knowledge, incidence of VTE in TBI patients has not been reported 46 

from the region. A recent study from Saudi Arabia on critically ill hospitalised patients 47 

reported the incidence of VTE of approximately 10% despite prophylactic measures (4). 48 

Luckily, most of these VTE incidences were asymptomatic, but a complicated deep 49 

venous thrombosis (DVT) leading to pulmonary embolism (PE) could prove fatal. 50 

The concern that intracranial bleeding may increase in TBI patients with VTE 51 

chemoprophylaxis makes the treating medical team reluctant to commence such a 52 

prophylactic treatment.  53 

The current study was planned to audit our current clinical practice with regards to VTE 54 

prophylaxis in TBI patients, and to propose guidelines for future use in the light of 55 

literature. 56 
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Materials and Methods 57 

The retrospective study was conducted at Al Rass General Hospital (ARGH), Saudi 58 

Arabia, and comprised medical records of all TBI patients admitted to the Neurosurgery 59 

Department between November, 2017, and January, 2018. ARGH is a 325-bed 60 

secondary care facility under the Ministry of Health in the Al-Qassim Province, 61 

providing neurosurgery service to all spectrum of TBI patients. 62 

Electronic case notes were reviewed to ascertain the clinical practice with regards to 63 

prescription of mechanical and chemoprophylaxis. 64 

The audit included all patients aged 16 years or above admitted to the Neurosurgery 65 

Department with TBI. Those with concomitant bleeding tendencies, or patients known 66 

to be on anticoagulation therapy were excluded. 67 

Descriptive statistical analysis and data was expressed as frequencies and percentages. 68 

 69 

Results 70 

Of the 26 patients, 23(88.5 %) were males, and 3(11.5 %) were females. The overall 71 

mean age was 32.2+/-13.4 years. TBI was mild in 16 (61.5%) patients, moderate in 72 

2(7.6%), and severe in 8(30.8%). Also, 11(42.3%) patients had polytrauma, and 73 

3(11.5%) underwent neurosurgical procedures involving craniotomy and 74 

decompression.  75 

Of the total, 8(30.8%) patients had mechanical prophylaxis, while 1(3.8%) received 76 

enoxaparin as chemoprophylaxis.  There were no reported complications related to the 77 

use of enoxaparin, and there were no thromboembolic events either. 78 

 79 

Discussion 80 

About one-third of our patients were noted to have mechanical prophylaxis. This result 81 

is likely an underestimate and not truly representative, given the retrospective nature of 82 

the study. It is difficult to ascertain application of mechanical prophylaxis unless it was 83 

mentioned in the electronic notes or prescription charts. 84 
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Only one of our patients had VTE chemoprophylaxis, indicating a reluctance out of the 85 

fear of an expanding intracranial hematoma related to enoxaparin. This particular patient 86 

belonged to the severe injury group. The time lapse between admission and prescription 87 

of enoxaparin in this case was 11 days. 88 

We realised that the current Caprini-based scoring system (2) used in our surgical setting 89 

is not relevant to TBI patients. It is based on the presence or absence of 20 different 90 

variables and the initial study was based on general patients (2). Our local protocol 91 

based on this system permits omitting any chemoprophylaxis as intracranial bleeding is 92 

considered a contraindication. 93 

Several studies have been performed regarding this issue and, so far, no consensus 94 

exists. According to the Brain Trauma Foundation (BTF) (5), there is Level III evidence 95 

that chemoprophylaxis in addition to compression stockings may be considered if the 96 

brain injury is stable and the benefit is considered to outweigh the risk of increased 97 

intracranial haemorrhage. However, BTF states that evidence is lacking to support 98 

recommendations regarding the timing of pharmacologic chemoprophylaxis (5). 99 

The Parkland Model (6,7) has an algorithm which categorises TBI patterns as low-risk, 100 

moderate-risk, or high-risk for spontaneous expansion, and tailors VTE prophylaxis to 101 

each type (Figure). This seems a very reasonable strategy. However, the model is not 102 

fully applicable in our setting. We do not have facility for interventional radiology and 103 

application of Inferior Vena Cava (IVC) filter for high-risk patients. It would be 104 

impractical to refer all high-risk patients to other centres for consideration of a filter.  105 

We recommend mechanical prophylaxis in all TBI patients and early mobilisation 106 

where applicable. We propose that all TBI patients shall be stratified into low, medium 107 

and high risks. We recommend the initiation of enoxaparin at 24 hours and 72 hours 108 

post-injury in mild and moderate TBIs, respectively, as per the Parkland Model (6,7). 109 

With regards to high risk TBI group, we recommend a repeat computed tomography 110 

(CT) scan of the brain at day 5 along with a Doppler scan of deep leg veins. If CT brain 111 

at day 5 is stable, and Doppler scan is negative for the presence of DVT, we recommend 112 
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the initiation of enoxaparin. If the CT brain is not stable and / or there is presence of 113 

DVT, we recommend referral for consideration of IVC filter. 114 

The retrospective nature is a limitation of the current study in addition to its small TBI 115 

population. While none of our patients suffered VTE despite low use of 116 

chemoprophylaxis even in immobile patients with moderate to severe head injury, this 117 

shall not be allowed to give us false reassurance. We should rely on the best available 118 

evidence to prevent a VTE occurrence which can be potentially fatal. A re-audit in this 119 

regard was planned after 3-6 months to confirm compliance with the new guidelines. 120 

 121 

Conclusion 122 

The usage of VTE prophylaxis was found to be low in clinical practice. A modified 123 

Parkland Model approach seemed the most appropriate to avoid VTE-related events.  124 

 125 

Disclaimer: None. 126 

Conflict of Interest: None. 127 

Source of Funding: None. 128 

 129 

References 130 

1. Teasdale G, Murray G, Parker L, Jennett B: Adding up the Glasgow Coma Score. Acta 131 

Neurochir. 1979; 1 (28): 13-16. 132 

2. Caprini JA, Arcelus JI, Hasty JH, Tamhane AC, Fabrega F. Clinical assessment of 133 

venous thromboembolic risk in surgical patients. Semin Thromb Hemost. 1991; 17 (3): 134 

304–12. 135 

3. Geerts W. Code K. Jay R. Chen E. Szalai J. A prospective study of venous 136 

thromboembolism after major trauma. N. Engl. J. Med. 1994; 331 (24):1601–1606. 137 

4. Arabi YM, Al-Hameed F, Burns KEA, Mehta S, Al Solamy SJ, AlShahrani MS, et al. 138 

Adjunctive Intermittent Pneumatic Compression for Venous Thromboprophylaxis. N 139 

Engl J Med. 2019; 380 (14): 1305-1315. 140 

Prov
isio

na
lly 

Acc
ep

ted
 fo

r P
ub

lica
tio

n



6 

5. Carney N, Totten AM, O’Reilly C. Guidelines for the Management of Severe 141 

Traumatic Brain Injury, Fourth Edition. Neurosurgery, Volume 80, Issue 1, 1 January 142 

2017, 6–15 143 

6. Phelan HA. Pharmacologic Venous Thromboembolism Prophylaxis after Traumatic 144 

Brain Injury: A Critical Literature Review. J Neurotrauma. 2012 Jul 1; 29(10): 1821–145 

1828. 146 

7. Pastorek RA, Cripps MW, Bernstein IH, Scott WW, Madden CJ, Rickert KL, et 147 

al. The Parkland Protocol’s Modified Berne-Norwood criteria predicts Two Tiers 148 

of Risk for Traumatic Brain Injury Progression. J Neurotrama. 2014 Oct 15; 149 

31(20): 1737-1743.150 

Prov
isio

na
lly 

Acc
ep

ted
 fo

r P
ub

lica
tio

n



7 

Figure: Parkland Model  

Printed with permission from publishing group (7).  

 

TBI: Traumatic brain injury; CT: Computed tomography; ICP: Intracranial Pressure. 
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