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Introduction 

En 2004, l'OMS a défini le traumatisme crânien léger comme la conséquence de forces 

physiques externes sur le crâne par transfert d'énergie, que ce soit par traumatisme direct via 

l’impact d'un objet ou traumatisme indirect comme une accélération ou décélération rapide. 

Sur le plan clinique, les critères regroupent un patient dont le score de Glasgow est supérieur 

ou égal à 13 à 30 minutes du traumatisme associé à au moins un des critères suivants: une 

confusion ou une désorientation, une perte de conscience de moins de 30 minutes, une 

amnésie post-traumatique de moins de 24 heures et/ou une autre anomalie neurologique 

transitoire. Le mécanisme du traumatisme crânien est en revanche considéré comme sérieux 

ou à cinétique élevée si l’occupant d'un véhicule est éjecté, si le véhicule est renversé, dans le 

cas d'un piéton ou d'un cycliste renversé sans casque, d'une chute d'une hauteur de plus de 5 

marches ou d'une chute d'une hauteur de plus de 2 mètres. 

Le traumatisme crânien est un motif très fréquent de consultation aux urgences, avec 

une estimation de 69 millions de cas dans le monde chaque année, dont 81% sont classés 

comme légers (1). En France, il s'agit d'un événement dont la fréquence est estimée entre 150 

et 300 pour 100 000 habitants, dont environ 8 % présenteront des lésions hémorragiques à la 

tomodensitométrie crânienne et 1 % nécessiteront une prise en charge neurochirurgicale (2). 

Ces valeurs ont été confirmées par la méta-analyse de Easter et al (3), avec un taux de lésions 

post traumatisme crânien léger de 7,1% IC95% (6,8%-7,4%), conduisant à une intervention 

neurochirurgicale dans 0,9% des cas.  

L'évaluation diagnostique est généralement réalisée dans nos services d'urgence par la 

réalisation d’un scanner cérébral, en raison de sa rapidité, de son accessibilité par rapport à 

l'IRM et de ses excellentes performances diagnostiques pour cette indication.  

Malheureusement, l'utilisation répétée de ces scanners entraîne des coûts élevés pour la 

société, un séjour plus long à l'hôpital, et en particulier au sein des services d’urgence, ainsi 

qu’un risque de développement de cancer pour les patients en raison des radiations émises. 

Néanmoins, la prescription de ces examens est assez codifiée, suivant des algorithmes de 

décision tels que la Canadian CT rule ou les recommandations NICE ou SNC (4), qui nous 

permettent de limiter la prescription de ces examens sans manquer les diagnostics importants. 

Nous savons que les facteurs associés à une hémorragie intracérébrale après un 

traumatisme crânien léger sont les traitements intervenants sur la coagulation tels que les 

antiagrégants et les anticoagulants, des vomissements répétés, des céphalées persistantes et 

un GCS inférieur à 15 à 2h du traumatisme. C'est dans ce contexte qu'en 2017 une étude a été 

menée sur le CHU de Dijon au sein de l'Université de Bourgogne incluant tous les patients se 

présentant aux urgences pour TCL sous antiagrégants. Il a été constaté que le seul signe associé 

aux HIC était un Glasgow inférieur à 15 (5).   
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Avec le vieillissement de notre société dû aux progrès de la médecine, les comorbidités 

des patients arrivant aux urgences ne font qu'augmenter, avec des patients très souvent sous 

antiagrégants et/ou anticoagulants. De plus, la présence de ces traitements augmente le 

risque d'augmentation des lésions (6) après un traumatisme crânien.  En 2021, une nouvelle 

étude menée au CHU de Dijon a observé la prévalence et les facteurs associés aux HIC dans 

ces TCL. Les variables significativement associées aux HIC étaient la présence de signes 

cliniques d'hypertension intracrânienne, la perte de connaissance, la confusion et un GCS<15 

(7). L'utilisation d’antiagrégants en combinaison simple ou double et d’anticoagulants n'était 

pas associée à la présence d’HIC post traumatique. 

Compte tenu du risque de détérioration de ces patients chez qui nous avons trouvé une 

lésion hémorragique au TDMc, une discussion s'engage généralement sur le traitement de ces 

pathologies avec différentes spécialités telles que les services de réanimation ou de 

neurochirurgie. Ces patients sont alors souvent hospitalisés avec une surveillance 

neurologique et une réévaluation par imagerie cérébrale dans les 24 à 72 heures. Cependant, 

ces instructions sont coûteuses en temps et en argent, mobilisant un personnel médical déjà 

très occupé, et ce d'autant plus que 1% de ces traumatismes nécessiteront effectivement une 

prise en charge neurochirurgicale. Face à ce constat et confirmées par plusieurs études, les 

nouvelles recommandations 2022 de la Société Française de Médecine d'Urgence ont conclues 

à la non recommandation d'une imagerie cérébrale systématique en l'absence de 

détérioration clinique (8).  

Nous avons supposé que la réévaluation systématique par scanner cérébral rapproché 

des patients hospitalisés pour hémorragie intracérébrale après un traumatisme crânien léger 

était inutile en l'absence de détérioration clinique. L’objectif était d’évaluer la proportion de 

patients hospitalisés avec une HIC post TCL pour lesquels le TDMc de contrôle a diagnostiqué 

une aggravation des lésions et de déterminer les facteurs associés à cette aggravation. 

 

Patients and Methods  

Design of the study 

We conducted a monocentric retrospective study at Dijon’s University Hospital in 

France. We decided to include all patients admitted to emergency department for mild head 

injury who had undergone a head CT scan showing post traumatic cerebral hemorrhage injury, 

leading to hospitalization and follow-up CT imaging within 7 days. Patients included had to 

have presented to the emergency department from January 1, 2012 to January 1, 2023. 

Complicated head trauma was defined by patients with a GCS scale under than 13. 

Serious mechanisms included trauma after caused by fall higher than the patient, fall from 

stairs or from horse, by a weight of 10kg or more, or an accident including one of the criteria 

of Vittel. Non-serious mechanisms include small falls like from a chair and small hit like by 

some hand punch. 
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Inclusion and exclusion criteria  

Inclusion criteria were patients ≥18yo of age who presented to the emergency 

department with a mTBI, underwent a hCT on admission with detection of hemorrhage injury, 

and underwent a second short-term control hCT during hospitalization.  

Exclusion criteria were severe or moderate head injury, GCS<13, no history of trauma, 

infants (<18 years old), no acute intracranial injury at the first CT scan, no short-term control 

hCT, craniotomy performed before the second hCT, incomplete medical records, or penetrating 

injuries such as firearms in patients with GCS ≥13 who attempted suicide. 

Data collection and ethics 

To obtain all the necessary informationfor this study, we used local computer softwares 

that are Résurgences® (Berger-Levrault, Boulogne-Billancourt, France) and DxCare® (Medasys-

dedalus, Plessis-Robinson, France). The informatic section of the hospital received a 

restrospective pool of patients coding our inclusion criteria. 

The data collected were age, sex, all the first vital parameters at the admission to 

emergency room with mechanism of head trauma, if they lost or not consciousness with their 

clinical examination at their admission to the hospital. Signs of ICH were separated in nausea, 

vomiting, persistent headaches and neurocognitive disorder. We collected the information if 

they had any daily treatment and if they were under single or dual APT and/or BTM. We tried 

to get their level of autonomy according to the GIR classification and their place of residence. 

Then we gathered the results of the first hCT (PTHI was positive as presence associated or not 

of EDH, SDH, IPH, TSAH, brain contusion) with decriptions of fracture, ventricular damage, sign 

of involvement, mass effect and finding of an old cerebral hematoma. We looked if the result 

lead to neurosurgical surgery and their following hospitalization unit. We collected if they 

presented a clinical deterioration, how long it took to perform the second hCT with it's reason 

of performance, if the second CT was better/stable/worse than the first and if the second CT 

led to neurosurgical intervention. Then we collected the length of hospitalization and if they 

died during the hospitalization/got a loss of independence/came back home. 

Data were anonymized. This study was conduct in the line with the Declaration of Helsinki. 

Statistical analysis  

Chi-squared test was used to compare qualitative variables between groups, and 

Student's t-test was used to compare quantitative variables.  

The association between the occurrence of radiologic worsening and the different 

characteristics was estimated by bivariate analysis with calculation of unadjusted odds ratios 

and p-value. All tests were two-tailed at the 5% significance level. 
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Results 

Between January 1, 2012 to January 1, 2023, 304 patients were coded with the 

parameters «intracranial hemorrhage» on the hCT performed in the emergency department 

with «hospitalization», and a second hCT for reassessment during their hospitalization      

(figure 1). 

Unfortunately, 116/304 (38,2%) patients were excluded for reasons including 15 (4,9%) 

patients with missing data because of arriving in the ER without vital parameters measured,  

direct hospitalization in intensive care unit, transfers from other hospitals or medical records 

not completed during hospitalization. 47 (15,5%) patients had severe head injury, 33 (10,9%) 

patients were miscoded with an unremarkable brain CT, 9 (3%) patients suffered from strokes, 

5 (1,6%) patients got firearms injuries with patients GCS ≥ 13 but with penetrating trauma, 4 

(1,3%) patients had hemorrhages without trauma noted or reported, and 3 (1%) patients with 

a missing initial or re-evaluation CT scan. In all, 188 (61,8%) patients were included over the 

11-year period, with 40 (21,3%) radiological worsening on re-evaluation hCT. 

The general characteristics of the patients are presented in table 1. Majority of them 

were men (60,1%), presenting in 75,5% of cases for non-serious trauma, although loss of 

consciousness was reported in 35,1% of cases. In over 90% of cases, these patients came from 

their homes, with a good level of autonomy (GIR 5+6 = 61,2%). Given their age, most of them 

had at least one medical history requiring them to take daily medication (79,3%). 59,0% of the 

cohort was under daily antithrombotic medication. We have to notice that about BTM, no 

patient was under Fondaparinux or Ticagrelor. Statistical analysis revealed no association 

between all these different criteria and  radiological worsening of the second hCT. 

We found no association with vital parameters recorded, including heart rate (mean 82 

bpm, standard deviation 20bpm, p=0,66), systolic blood pressure (mean 145mmHg, SD 

25mmHg, p=0,76), diastolic blood pressure (mean 78mmHg, SD 15mmHg, p=0,92). No 

association either was found for SpO2 (mean 96%, SD 3, p=0,83), Glasgow (mean 14, SD 1, p= 

0,07) or patient age (mean 70yo, SD 17yo, p=0,31). 
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Figure 1: flow chart of inclusions 

 

With regard to the patient's clinical examination on arrival at the emergency 

department, no signs were found to be associated with subsequent radiological worsening. 

Indeed, although signs of ICH, focal neurological deficit, pupillary anomaly, deficit of the cranial 

pairs or sign of skull base fracture were collected in the medical records of admission to 

emergency department, none was associated with subsequent hCT worsening. On the other 

hand, initial SMUR care was associated with this radiological worsening (p<0,01). 

 

 

Number of patient 
corresponding to 

research

n=304

Patients included

n=148

Stable or better CT

n=188
Worsening CT

n=40

Clinical deterioration

n=31

Patients exluded

-Severe Trauma: n=47

-Trauma without hemorrhage: n=33

 -Lack of data: n=15 

-Stroke: 9

-Trauma caused by fireams: 5

-Hemorrhage without trauma: n=4

-No first hCT or no control hCT: n=3 

n=116

n=32 
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Variable Cohort (%) CT control worsened Pearson X2 P value 

  Yes (%) No (%)   

Number 188 40 148   

SMUR first care 18 (9,6) 9 (22,5) 9 (6,1) 9,81 <0,01 

Gender (Male)  113 (60,1) 25 (62,5) 88 (59,5) 0,12 0,73 

Trauma Mechanism (NS) 142 (75,5) 33 (82,5) 109 (73,7) 1,33 0,25 

Loss of cousciousness 65 (35,1) 11 (27,5) 54 (37,2) 1,31 0,25 

First Neurologic exam 
- Abnormal cranial 

nerves exam 
- ICH signs 

     Nausea 
     Vomitings 
     Headache 
     Neurocognitive   
disorder 
 

- Visual disorder 
- Pupil anomaly 
- Sign of skull base 

fracture 
- Motor deficit 
- Speech disorder 

 

 
21 (11,2) 

 
110 (58,5) 
25 (13,3) 
21 (11,2) 
44 (23,4) 
88 (46,8) 

 
 

16 (8,5) 
12 (6,4) 
7 (3,7) 

 
29 (15,4) 
31 (16,6) 

 
7 (17,5) 

 
28 (7) 

5 (12,5) 
4 (10,0) 
9 (22,5) 

22 (55,0) 
 
 

5 (12,5) 
1 (2,5) 
2 (5,0) 

 
5 (12,5) 
8 (20,0) 

 
14 (9,5) 

 
82 (55,4) 
20 (13,5) 
17 (11,5) 
35 (23,7) 
66 (44,6) 

 
 

11 (7,4) 
11 (7,4) 
5 (3,4) 

 
24 (16,2) 
23 (15,7) 

 
2,05 

 
2,76 
0,03 
0,07 
0,02 
1,36 

 
 

1,04 
1,28 
0,23 

 
1,26 
0,43 

 
0,15 

 
0,10 
0,87 
0,79 
0,88 
0,24 

 
 

0,31 
0,26 
0,63 

 
0,53 
0,51 

Daily treatment  
Antithrombotics 

- PAI 

- SPAI 
- DPAI 

     Aspirin  
     Clopidogrel 

- BTM 
     Warfarin 
     Apixaban 
     Fluindione 

- PAI + BTM 

149 (79,3) 
 

73 (38,8) 
67 (35,6) 

6 (3,2) 
62 (33,0) 
17 (9,0) 

57 (30,3) 
19 (10,1) 

7 (3,7) 
20 (10,6) 
19 (10,1) 

 

 
 

16 (40,0) 
13 (32,5) 

3 (7,5) 
13 (32,5) 
5 (12,5) 

15 (37,5) 
5 (12,5) 
2 (5,0) 

7 (17,5) 
6 (15,0) 

 
 

57 (38,5) 
54 (36,5) 

3 (2,0) 
49 (33,1) 
12 (8,1) 

42 (28,4) 
14 (9,5) 
5 (3,4) 

13 (8,8) 
13 (8,8) 

 
 

0,03 
0,22 
3,05 
0,01 
0,74 
1,24 
0,32  
0,23 
2,52 
1,31 

 
 

0,86 
0,64 
0,08 
0,94 
0,39 
0,27 
0,57 
0,63 
0,11 
0,25 

Autonomy (GIR) 
- 1 
- 2 
- 3 
- 4 
- 5 
- 6 

 
3 (1,6) 

12 (6,4) 
17 (9,0) 

41 (21,8) 
42 (22,3) 
73 (38,8) 

 
1 (2,5) 
3 (7,5) 
1 (2,5) 

8 (20,0) 
10 (25,0) 
17 (42,5) 

 
2 (1,4) 
9 (6,1) 

16 (10,8) 
33 (22,3) 
32 (21,6) 
56 (37,8) 

 

3,18 
 

0,67 

Residence 
     Institute for the elderly 
     Home 

 
16 (8,5) 

172 (91,5) 
 

 
0 (0,0) 

40 (100) 

 
16 (10,8) 

132 (89,2) 

5,38 0,15 

NS : Non serious, ICH :Intracranial Hypertension, PAI : Platelet Aggregation Inhibotor (Single or Dual), BTM : Blood 

Thinner Medication, GIR : Groupe Iso-Ressources 

Table 1: General Characteristics of the Study Population and Bivariate Analysis of Factors 

Associated with Worsening CT occurence in patients Hospitalized for PTHI after mild head 

injury 
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There was a significant association between the presence of cerebral involvement 

(p=0,03) and old cerebral hematomas (p=0,02) on the first hCT and worsening on the second 

re-evaluation hCT(table 2). On the other hand, we found no association for the presence of 

TSAH, intra or extraparenchymal hematoma, ventricular damage or cerebral fracture. Nor was 

there any association if several lesions were associated on the imaging report. A total of 13 

patients (6,9% of the cohort) received neurosurgical management after the first CT scan. 

Patients were hospitalized in 36,2% in the surgical department, and almost equally in the 

emergency department or medical department, compared with 8% in the intensive care unit. 

There were 40 (21,3%) radiological worsening on the second hCT, compared with 97 (51,6%) 

hCT described as stable and 51 (27,1%) as improving. A surgery was then performed in 10/14 

(71,4%) patients presenting this radiological worsening (p=<0,01).  

With regard to this radiological worsening, although 63 (33,5%) patients presented 

clinical deterioration with an almost equal distribution between the 2 groups. But 80% of 

patients presenting radiological worsening presented this associated clinical deterioration 

(p<0,01). 8 (4,3%) patients presented a radiological worsening without clinical deterioration 

associated. We have to notice that no surgery was performed without clinical modification. 

There was no association between radiological worsening and resumption of PAI or BTM 

therapy.  

Over 63% of patients returned to their residency directly after hospitalization, with 

hospital stays slightly shorter for patients with no radiological worsening (mean 15,4 days vs. 

24,6 days). Finally, a higher rate of morbidity and mortality was observed in patients with 

radiological worsening on the second hCT, who were discharged with loss of autonomy in 

32,5% vs 20,4% of cases, with mortality during hospitalization at 21,0% vs 10,4%. 
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Variable Cohort (%) CT Control worsened Pearson X2 P value 

  Yes (%) No (%) 
 

  

Number 188 40 148   

Result of hCT I  
- TSAH 
- EDH 
- SDH 
- Parenchymal 

hematoma 
- Brain contusion 
- Mass effet 
- Involvement sign 
- Fracture 
- Ventricular 

damage 
- Old hematoma  
- Several lesions 

described  

 
85 (45,2) 
14 (7,5) 

114 (60,6) 
63 (33,5) 

 
19 (10,1) 
49 (26,1) 
30 (15,0) 
36 (19,2) 
22 (11,7) 

 
19 (10,1) 
95 (50,5) 

 
16 (40,0) 

3 (7,5) 
23 (57,5) 
17 (42,5) 

 
6 (15,0) 

13 (32,5) 
11 (27,5) 
9 (22,5) 
4 (10,0) 

 
8 (20,0) 

25 (62,5) 
 

 
69 (46,6) 
11 (7,4) 

91 (61,5) 
46 (31,1) 

 
13 (8,8) 

36 (24,3) 
19 (12,8) 
27 (18,2) 
18 (12,2) 

 
11 (7,4) 

70 (47,3) 

 
0,56 

<0,01 
0,21 
1,84 

 
1,34 
1,09 
5,05 
0,37 
0,14 

 
5,47 
2,91 

 
0,46 
0,99 
0,65 
0,18 

 
0,25 
0,30 
0,03 
0,54 
0,71 

 
0,02 
0,09 

Surgery after first hCT 
 

13 (6,9) 5 (12,5) 8 (5,4) 2,46 0,12 

Hospitalization unit 
- Emergency 
- Medicine 
- Surgery 
- ICU  

 
54 (28,7) 
51 (27,1) 
68 (36,2) 
15 (8,0) 

 
14 (35,0) 
6 (15,0) 

15 (37,5) 
5 (12,5) 

 
40 (27,0) 
45 (30,4) 
53 (35,8) 
10 (6,8) 

 

  

Clinical deterioration  63 (33,5) 32 (80,0) 31 (21,0) 45,57 <0,01 

Time of hCT II (days)  2.38 (2)* 2.22 (1,5)* 2.43 (2,0)*   

Résult of  hCT II 
- Worsening  
- Stable  
- Better  

 

 
40 (21,3) 
97 (51,6) 
51 (27,1) 

 
 
 

 
 
 

 
 
 

 

Surgery after hCT II 14 (7,5) 10 (25,0) 4 (2,7) 22,71 <0,01 

Resuming PAI or BTM 
during hospitalisation 
 

21 (11,2) 2 (5,0) 19 (12,8) 1,95 0,16 

Continued care 
- Hospitalization  
- Back home 

 
68 (36,2) 

120 (63,8) 

 
13 (32,5) 
27 (67,5) 

 
55 (37,2) 
93 (62,8) 

  

Mean lengh of 
hospitalization (days) 

17.4 
(9)* 

24.6 (13,5)* 15.4 (8,0)*   

Follow-up 
- Back home with 

lack of autonomy 
- Death during 

hospitalization  

 
43 (23,0) 

 
23 (12,6) 

 
13 (32,5) 

 
8 (21,0) 

 
30 (20,4) 

 
15 (10,4) 

 
2,60 

 
3,08 

 
0,11 

 
0,08 

*: median 

TSAH :Traumatic Subarachnoid Hemorrhage, EDH: Extradural Hematoma, SDH: Subdural Hematoma, hCT: head 

Computed Tomography, ICU: Intensive Care Unit, PAI: Platelet Aggregation Inhibitor, BTM: Blood Thinner 

Medication  

Table 2: Clinical and Radiological Characteristics of the Study Population and Bivariate 
Analysis of Factors Associated with Worsening CT Occurrence in Patients Hospitalized for 
PTHI after mild head injury 
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Discussion 

 In this study, we observed that only few hCT worsened (21,3%) on systematic re-

evaluation of these patients hospitalized with PTHI after mTBI. The majority of patients with 

associated clinical deterioration worsened on the follow-up hCT. This result confirms the new 

recommendations of the SFMU (8), which encourage practitioners to prescribe control hCT in 

a reasoned manner in relation to their patient's clinical condition. Unfortunately, this 

recommendation is still poorly implemented, whether  due to personal fears on the part of the 

healthcare professional, or to clear instructions given by specialist physicians questioned 

during the initial diagnosis in the emergency department. The NICE guidelines (4) are also 

along these lines, recommending a follow-up CT scan in the event of a change in Glasgow, a 

new focal deficit, the appearance of severe headaches or persistent vomitings.  

Other factors associated with radiological worsening were first SMUR care and the 

presence on the first hCT of signs of involvement or old/anterior to the fall cerebral hematoma. 

Unfortunately, we do not have access to the reasons why these patient benefit from SMUR, 

but we do know that 4 of the SMUR procedures followed by radiological worsening  were due 

to traumatism in case of acute alcohol abuse and 2 in context of chronic alcohol abuse, 

compared with 1 due to acute alcohol abuse in the no-worsening group. The role of alcohol in 

falls at home is a very important topic these days, and a major reason for arriving at the 

emergency department. Sicot et al found that approximative 10% of emergency visits were 

alcohol related (9). This type of intoxication could be linked to higher-intensity trauma. 

In their study, Velmahos et al (10) found that a deterioration in Glasgow score, an age 

over 65yo, an interval of less than 90 minutes between arrival at emergency department and 

the first CT scan, and discovery of several lesions on the first CT scan were associated with 

radiological worsening on the follow-up CT scan. In addition, they observed that no surgical 

treatment was decided upon without the patient's clinical association. This was also the case 

in our study, where of the 14 (7,4%) patients who received neurosurgical treatment after the 

second hCT where 10 showed radiological and clinical deterioration (7 GCS drop; 1 partial 

epileptic seizure, 1 intense headache, 1 hemiplegia) and 4 showed no radiological worsening 

but a noisy symptomatology (4 GCS grop including one with persistent hemiplegia since arrival 

at the emergency department). 

Meta-analysis of routine hCT by Stippler et al (11) found a rate of lesion progression for 

19,9% of the 354 patients analyzed, with a rate of 67% in the case of clinical deterioration. In 

their research, they found that 2,4% of patients underwent neurosurgical management after 

the second hCT, but this was mainly clinically guided, with surgical sanction for only 0,7% of 

routinely prescribed CT. Connon et al (12) also tried to determine whether these repeated hCT 

had an impact on patient management, confirming that the results of these hCT were not used 

without a clinical context, and that they were carried out mainly in young patients (median 

age 24,6yo) with more severe trauma than mild head ones. 
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This reassessment CT is obviously needed if the patient's condition deteriorates, but 

what if it doesn't? Should it be performed at 24 or even 6 hours, as some specialists sometimes 

ask us to do? And what about elderly patients or those undergoing high-risk treatments for 

whom the practitioner prefers to perform a follow-up hCT? According to the 

recommendations, it is no longer necessary to recheck clinical asymptomatic imaging, but for 

all those elderly patients or those undergoing treatment who are known to be at risk, as well 

as in the event of a specific request from the specialist for a re-evaluation, the question of time 

remains unanswered. This is what team of Trevisi et al(13) tried to answer by studying only 

those patients who did not deteriorate clinically, and by analyzing the control CT taken. In 

these cases, the lesions progressed little or not at all, which is why they recommended waiting 

at least 48 hours for a follow-up hCT. 

We found no association between vital parameters in ER and radiological worsening. 

However, Kazuki et al(14) observed that the higher the Cushing index value, the more the 

patient was significantly associated with in-hospital mortality, with a high probability of in-

hospital craniectomy within 24 hours (in our study, the mean Cushing index was 1,95 in 

patients with CT degradation, versus 1,84 in patients with CT degradation). 

Due to a potential lack of power in our study, we note the appearance of associated 

factors  without significance with radiological deterioration, such as signs of ICH in the 

emergency department (p=0,10), dual PAI use (p=0,08) and multiple lesions found on the first 

CT scan (p=0,09). Several of these data have been found to be significantly associated in recent 

studies. Polishchuk et al(15) found that a third of patients with post-mTBI lesions had ICH, 

leading to longer hospital stays and higher mortality. On this purpose, team of Cao et al(16) 

studied the effects of apolipoprotein E on animal models of traumatic brain injury. This protein, 

which has neuroprotective, anti-inflammatory and antioxidant effects on the central nervous 

system, showed a significant reduction in vasogenic edema and damage to the blood-brain 

barrier, that may become a potential source of future treatments. 

Furthermore, the type of lesion did not show any association with our data, but this 

result should be considered in relation to the number of patients included and the radiologist’s 

assessment. In fact, the imaging reports did not assess volumes, but only the maximum 

thickness of the hematoma. Washington et al(17) observed that the rate of progression of hCT 

with PTHI was 6% in case of subdural hematoma, temporal hematoma, TSAH volume over 

10ml, patient over 65yo or on BTM as associated. Shafiei et al(18) found a association between 

radiological progression and the presence of TSAH, SDH or EDH on the first hCT. 
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Patient autonomy and its future is at center of modern medical care. That's why it was 

interesting to collect in our data an evaluation of each patient's autonomy through GIR score. 

However, it should be pointed out that not all patients had a score made in the emergency 

department on admission, and for many we had to search in the medical records or interpret 

the score ourselves on the basis of the data declared in these records. With regard to mortality, 

AbdelFattah et al(19) tried to compare 2 groups in terms of mortality and length of hospital 

stay, depending on whether the patient had undergone a systematic re-evaluation scan or only 

clinical deterioration. The result was a significant reduction in length of hospital stay and 

number of scans performed, with no difference compared with mortality. 

Faced with these intra-cranial lesions discovered on the first CT scan, the question of 

how to manage them is often a problem. Indeed, once the PAI have been stopped, BTM 

antagonized (20), and the neurosurgical indication refuted, the practitioner finds himself 

powerless to do anything other than prescribe in the hospitalization unit a neurological 

monitoring and that famous RRHCT. Nevertheless, clinical and radiological worsening remains 

a possibility, even if the patient is initially reassuring. This is why a number of studies have 

considered alternative therapies. These include the intravenous injection of iron chelators by 

the team of Selim et al(21). We know that iron accumulates intracranially after head trauma, 

through hemolysis of hematomas, leading to major oxidative stress responsible for increased 

oedema and even recurrent hemorrhage injury. Iron chelators could therefore have a 

beneficial effect on these patients. In this phase II clinical trial, no adverse effects of this 

treatment will be shown, but no significant clinical improvement compared with the control 

group although the overall improvement is better than the control group. Platelet transfusion 

for patients on aspirin has also failed to demonstrate any beneficial effect in these patients 

(22).  Tranexamic acid has also been studied in this area, notably for its anti-fibrinolytic and 

anti-inflammatory properties, but unfortunately studies have not shown any significant 

improvement in patients benefiting from this treatment (23,24). 
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In order to limiting the need for unnecessary ionizing examinations, other techniques 

are emerging, such as molecular assays. One example is the assay for the S100Beta protein, 

discovered in 1965 by Moore and McGregor. This calcium transporter protein is mainly 

expressed by glial cells in the central nervous system, and mainly by astrocytes. As a result, 

intracranial lesions such as haemorrhage injury lead to an increase in its serum level (25). 

Unfortunately, since it can also be found in other tissues (e.g. melanocytes, chondrocytes), and 

has a 2 hour plasma peak, it must be measured within 3 hours of a head injury, to rule out the 

possibility of trauma if the level is below 0,1ug/l, provided the patient is not a polytrauma 

patient. It is also possible to measure 2 other proteins, Ubiquitin C-Terminal Hydrolase-L-1 

(UCH-L1) and Glial Fibrillary Acidic Protein (GFAP), which have the advantage of being much 

more specific to the central nervous system, with longer half-lives of 8 and 38 hours 

respectively. These durations are more realistic in view of the patient flows we experience in 

emergency departments, and resulting delays in patients care. Thus, when measured within 

12 hours of a mild non-penetrating head injury in adults, the combination of serum UCH-L1 

and GFAP, with respective thresholds of 327 pg/mL and 22 pg/mL, would almost certainly rule 

out intracranial lesions. Although the S100B protein assay is now part of the recommendations 

for the elimination of PTHI on arrival at the emergency department, in order to avoid the need 

for a hCT, but there is yet no mention of a molecular assay for the follow-up of these patients 

hospitalized for PTHI post mTBI. This is the aim of the ongoing BRAINI 2-ELDERLY DIAGNOSTIC 

AND PROGNOSTIC STUDY (26) project, which will not only assess the diagnostic performance 

of these 2 proteins, UCH-L1 and GFAP, but also evaluate their performance in predicting the 

patient's neurological status in the short and medium term following head trauma. 

The team of Ge et al (27) studied the value of NLTRP (neutrophil-to-lymphocyte ratio 

times red cell distribution width-to-platelet ratio) which, when measured on admission to the 

emergency department, could be used to estimate the worsening of patients admitted for 

mTBI, irrespective of age, sex, medical history or comorbidities such as the use of BTM, APT or 

acute renal failure. The presence of systemic inflammatoryresponse syndrome was also found 

by Churiwala et al (28) to be an independent risk factor for neurological deterioration. As a 

result, it could be usefull to more oftenlty prescribe blood analysis to such patients. 

At the time of rise of ultrasound, role of transcranial Doppler was evaluated on several 

occasions.  It was found that in the ER, a pulsatility index <1.25 and a diastolic velocity >25cm/s 

were associated with an absence of early neurological deterioration (29). However, the 

ultrasound Doppler only evaluates 2 cerebral arteries which if impacted, signify major patient 

deterioration. Consequently, use of transcranial Doppler is therefore recommended, but 

cannot in itself replace hCT or MRI. 
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Limits of the study 

We are well aware that this study has many limitations. First of all, it is observational 

and monocentric study. There is a consequent bias in terms of the work habits of the teams at 

the recruiting hospital. The way the patients were managed might have been different in 

another hospital, thus modifying some data. Furthemore, the fact that this study is 

retrospective implies a potential lack of data in the event of insufficiently completed medical 

records. Indeed, 14 patients were not included due to missing data. 

Secondly, hCT were evaluated by different people who had no specific training in 

neuroradiology reading. In addition, each hCT was not systematically read by a second senior 

radiologist to check the reported results and so what some may have called a degraded 

comparative examination could have been described as stable by others.  

With regard to autonomy, we had to assign a GIR score to some patients in 

retrospective way, on the basis of data entered in the medical records, if this score had not 

been described in the ER report. 

Then, our inclusion criteria implied a first pathological hCT. However, it is known that 

some patients obtain a first hCT without any notable abnormality, but return to the emergency 

department after several days discovering a real PTHI on second hCT leading to sometimes 

another interpretation of the first radiological exam realized. All the more so as the imaging 

equipment used in the ER of Dijon’s Universitiy Hospital changed during the inclusion period 

to more accurate equipment. As a result, these patients also constitute a lost database. 

 

Conclusions 

In this study, we found a low rate of worsening at the routine reassessment hCT in 

patients hospitalized for intracerebral hemorrhage injury after mild head injury. The majority 

of patients with associated clinical deterioration worsened on the follow-up hCT, reinforcing 

the new SFMU recommendations of 2022. No neurosurgical intervention was performed 

without associated clinical deterioration. We were also able to identify 4 risk factors associated 

with this radiological worsening: a patient having required first medical care by the SMUR, the 

presence on the first hCT of signs of involvement or cerebral hematoma prior to the fall, and 

clinical deterioration during hospitalization. 
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USEFULNESS OF ROUTINE REPEATED HEAD CT FOR HOSPITALIZED PATIENTS WITH 
INTRACEREBRAL HEMORRHAGE INJURY AFTER MILD HEAD INJURY 

 

Abstract 

 

Aim of the study: Patients hospitalized for intracerebral hemorrhage injury (PTHI) after mild 

traumatic brain injury (mTBI) often benefit from a routine repeated head CT scan (hCT), a controversial 

exam in the absence of clinical deterioration. The aim of this study was to assess the proportion of 

patients with mTBI and PTHI and  for whom the follow-up hCT diagnosed a worsening of the PTHI, and 

to determine the factors associated with this worsening. 

Patients and Methods: All patients aged over 18 years old with PTHI after mTBI who consulted the 

Dijon's University Hospital emergency department and were hospitalized secondarily were included, 

from January 1, 2012 to January 1, 2023. We determined the proportion of patients for whom the 

short-term control hCT diagnosed radiological worsening. Then we compared the characteristics of 

patients with radiological worsening with those of radiologically stable or improving patients, using 

bivariate analysis with Chi2 test to identify risk factors for radiological worsening. 

Results: Of the 304 patients coded with PTHI and then hospitalized with follow-up hCT, 188 (62%) 

patients with PTHI and mTBI were included, mean age 70 (+/-17) years, 60% male. 111/188 (59%) 

patients were taking daily antithrombotic medication. The main lesions found on the first hCT were 

subdural hematomas in 114/188 (61%) patients and subarachnoid hemorrhages in 85/188 (45%) 

patients. 40/188 (21%) patients showed radiological worsening on follow-up hCT during 

hospitalization, including 32/40 (80%) with associated clinical worsening. The presence of signs of 

involvement on the first hCT (27,5% vs 12,8%, p=0,03), the existence of a cerebral hematoma prior to 

the fall (20% vs 7,4%, p=0,02), the patient's clinical deterioration (80% vs 21%, p<0,01) and initial care 

by SMUR (23% vs 6%, p<0,01) were associated with radiological worsening on the second hCT. Only 

8/188 (4,3%) patients had a worsening on hCT without clinical deterioration. The 14/188 (7,5%) 

patients who underwent neurosurgical intervention all had clinical deterioration. 

 

Conclusions: Only 4.3% of patients had a worsening on hCT without clinical deterioration. All patients 

who underwent neurosurgical intervention showed clinical deterioration. We identified 4 criteria 

associated with radiological worsening: initial out-of-hospital medical management by the SMUR, 

presence of an old cerebral hematoma or signs of involvement on the initial head CT scan, and clinical 

deterioration of the patient during hospitalization. 

 

 

Key words: mild traumatic brain injury; intracerebral hemorrhage; CT scan; hospitalization; risks 

factors 
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TITRE DE LA THESE: Intérêt du scanner cérébral de réévaluation systématique chez les patients 

hospitalisés pour hémorragie intracérébrale après un traumatisme crânien léger 

AUTEUR:  Julien WITKOWSKI 

Objectif de l’étude: Les patients hospitalisés pour une hémorragie intracérébrale (HIC) après un 

traumatisme crânien léger (TCL) bénéficient souvent d'un scanner cérébral (TDMc) de contrôle, un 

examen controversé en l’absence de détérioration clinique. L’objectif du travail était d’évaluer la 

proportion de patients avec TCL et HIC, pour lesquels le TDMc de contrôle avait diagnostiqué une 

aggravation de l’HIC et de déterminer les facteurs associés à cette aggravation. 

Matériels et Méthodes:  Tous les patients âgés de plus de 18 ans avec TCL et HIC ayant consulté au 

service des urgences du CHU de Dijon et hospitalisés secondairement ont été inclus, du 1er janvier 

2012 au 1er janvier 2023. Nous avons déterminé la proportion de patients pour lesquels le TDMc de 

contrôle à court terme a diagnostiqué une aggravation radiologique. Nous avons ensuite comparé les 

caractéristiques des patients avec une aggravation radiologique, à ceux des patients radiologiquement 

stables ou en amélioration, afin d’identifier les facteurs de risque d'aggravation radiologique. 

Résultats: Sur les 304 patients codés avec HIC puis hospitalisés avec une imagerie de contrôle, 188 

(62%) patients avec une HIC post TCL ont été inclus, d’âge moyen 70 (+/-17) ans avec 60% d’hommes. 

111/188 (59%) patients prenaient des antithrombotiques quotidiennement. Les principales lésions 

retrouvées au premier TDMc étaient des hématomes sous-duraux chez 114/188 (61%) patients et des 

hémorragies sous-arachnoïdiennes chez 85/188 (45%) patients. 40/188 (21%) patients ont présenté 

une aggravation radiologique au TDMc de contrôle au cours de leur hospitalisation dont 32/40 (80%) 

avec une dégradation clinique associée. La présence sur le premier TDMc de signes d'engagement 

(27,5% vs 12,8%, p=0,03), l’existence d’hématome cérébral antérieur à la chute (20% vs 7,4%, p=0,02), 

la dégradation clinique du patient (80% vs 21%, p<0,01) ainsi qu’une prise en charge initiale en SMUR 

(23% vs 6%, p<0,01) étaient associés à une aggravation radiologique au second TDMc. Seuls 8/188 

(4,3%) patients ont eu une aggravation au TDMc sans détérioration clinique. Les 14/188 (7,5%) patients 

qui ont bénéficié d’une intervention neurochirurgicale avaient tous une détérioration clinique. 

Conclusions: Seuls 4.3% des patients ont eu une aggravation au TDMc sans détérioration clinique. Tous 

les patients qui ont bénéficié d’une intervention neurochirurgicale présentaient une détérioration 

clinique. Nous avons identifié 4 critères associés à une aggravation radiologique: une prise en charge 

médicale extrahospitalière initiale par le SMUR, la présence d'un hématome cérébral ancien ou de 

signes d’engagement sur le scanner initial et une détérioration clinique du patient au cours de son 

hospitalisation. 

Mots-clés  traumatisme crânien léger; hémorragie intracérébrale; CT scan; hospitalisation; facteurs de 

risque 


