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BeepeHue. B cTatbe npeacTaBneHo nepeoe 0fiHOLEHTPOBOE NPOCNEKTUBHOE UCCNEA0BaHNE, OLieHMBaloLWMe QYHKLMOHaNbHbIE
MCXOAbI NOC/IE XMPYPruu YepernHo-Mo3roBoii TpaBMbl. MiccnegoBanue nposogunock B [lomHukaHckoii Pecnybnuke.

Llenb. Onpepennts GYHKLUMOHANbHBIA CTAaTyC NAaLWUEHTOB, NONYYMUBLUNX XUPYPrUYECKOe NeYeHne, OTHOCUTENbHbIA PUCK
HebNaronpuATHOrO NPOrHO3a U CBA3b MeXAY QYHKLMOHANbHLIM CTaTyCOM U MPOrHOCTUYECKUMU EPEMEHHbIMU, pa3pabo-
TaHHbIMW MexayHapofHOI MUCCHelt No NPOrHO3MPOBAHUIO U aHaNN3y KINHUYECKUX UCCNeA0BAHUIA YepPenHO-MO3roBbIX
Tpasm (International Mission for Prognosis and Analysis of Clinical Trials in Traumatic Brain Injury, IMPACT) yepe3 6 mec
nocne TpaBMmbl.

Marepuanbi u meTopbl. [lpocnekTUBHOE AMHAMWNYECKOE UCCNe[0BAHME BKIOYAN0 KOTOPTY U3 22 NaLWeHTOB, NONYYUBLINX
XUPYPrUYecKoe NeyeHne nNo noBogy YepenHo-M03roBoi TpaBmbl B TpaBMaTonornyeckoii 6onbHuue foktopa Hes Apuaca
Jlopsi (Dr. Ney Arias Lora Traumatology Hospital) B lomuHukaHnckoit Pecny6nuke. [ins onpeseneHns GyHKUMOHaNbHOMO
ucxopa Mol ucnosb3oBanu IMPACT-kanbkynsatop (peakuns 3paykoB, reMorOOMH, TMMOKCKSA, BO3PACT, ABUTaTENbHbIN OTBET,
0yaru Ha KOMNbKTEPHOW ToMOrpaduu, TMNOTEH3UA U T.4.) Nepej onepauueil U paclMpeHHYIo WKany Mcxofos Mmasro
(Extended Glasgow Outcome Scale) yepe3 6 mec nocne onepauuu. [lns cratucTuyeckoin 06paboTKM LAHHBIX UCMONb30-
Banacb SPSS database (Bepcus 15.0, Yukaro, CLUA). MpumeHanucb Mepa LeHTPanbHOM TEHAEHLMU U KpUTepuii Puwepa.
Cratuctnyeckun 3HaunmbiM npuHanu p <0,05 ¢ 95 % poBepuUTENbHbIM MHTEPBAIOM.

Pesynbratbl. [porHocTuyeckne nepemeHHsble, CBA3aHHble C He61aronpusTHLIM MPOrHO30M: iBUTaTeNbHbI 0TBeT (p=0,01),
runokcus u runoteHsus (p = 0,05). OTKIOHEHUS B ABUraTeNbHOM OTBETE ObINM CBA3aHbLI C MOBLIWEHHOW CMEPTHOCTbIO
(oTHOCMTeNbHbIN puck — 10; 95 % AN = 3-22). HopmanbHas peakuus crubanus Habntoganack y BCex NaLWeHToB, NoKa-
3aBLlUKX XOpoluee BoccTaHoseHue (p = 0,04).

3aknioueHue. B pesynbrate 67 % nalueHTOB NoKaszanu Xxopowwnii hyHKLMOHANbHbIA Ucxod (YMepeHHas UHBANTUAHOCTb
¥ xopoluee BoccTaHoBNeHNe). CMepTHOCTb cocTaBuna 23 %. MpeaonepaLnoHHbIil ABUraTeNbHbIA OTBET — XOPOLW WA Npo-
FHOCTUYECKMNIT PaKTOP UCXOAA XMPYPIUYECKOrO SIeYeHNs YepenHO-MO3roBbIX TPaBM.

KnioueBble cnoBa: xupyprus 4epenHo-M03roBbIx TpaBM, TPaBMaTMYECKOE NOBPEXAEHWE rONI0BHOMO MO3ra, QYHKLUMOHANb-
HbIii CTaTyC, pacluMpeHHas WKana ucxopos Mnasro, MexayHaponHas MUCCUA NO NPOrHO3MPOBAHMWIO U aHANNU3Y KNUHUYECKUX
uccnegosanuin, IMPACT

IOna uyutuposanusa: Encarnacion M.J., Baez I.P., Paulino J.  gp. ®yHKUMOHANbHbIE UCXOAbI XUPYPTUYECKOTO NIeYEHUA
nauueHTOB C YepenHO-MO3r0BOW TPAaBMOM Yepes 6 MecsALeB: KapubCKoe OfHOLEHTPOBOE NUNOTHOE UcciefoBaHue. Heit-
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Background. This is the first prospective study that evaluates the functional outcome after a surgical procedure sec-
ondary to a traumatic brain injury, in a single center, in Dominican Republic.

Aim. To determine the functional status of surgically treated patients 6 months post-trauma, the relative risk of poor
prognosis and association of functional status with the predictive variables of the International Mission for Prognosis
and Analysis of Clinical Trials in traumatic brain injury.

Materials and methods. A prospective, longitudinal study was conducted in a cohort of 22 patients surgically treated
for a traumatic intracranial injury at Dr. Ney Arias Lora Traumatology Hospital in Dominican Republic. We applied the
International Mission for Prognosis and Analysis of Clinical Trials calculator, (pupillary response, hemoglobin, hypoxia,
age, motor response, computed tomography lesion, hypotension, etc.) prior to surgery and the Extended Glasgow Outcome
Scale 6 month after surgery to determine the functional outcome. The International Mission for Prognosis and Analysis
of Clinical Trials form was modified by adding preoperative glucocorticosteroids and rehabilitation therapy. The SPSS
database (15.0 version, Chicago Il.) was used. Central tendency measures and Fisher’s test were applied. Thus, p <0.05
with a 95 % confidence interval was considered statistically significant.

Results. The predictive variables associated with a poor prognosis were motor response (p = 0.01), hypoxia and hypo-
tension (p=0.05). Alterations in motor response was associated with increased morbidity and mortality (RR: 10; 95 % CI:
3-22). Normal flexion was found in all patients with good recovery (p = 0.04).

Conclusion. As a result, 67 % of patients had a good functional result (moderate disability and good recovery). Mor-
tality was 23 %. Preoperative motor response is a powerful prognostic factor in traumatic brain injury.

Keywords: surgical traumatic brain injury, TBI, functional status, Extended Glasgow Outcome Scale, International Mis-
sion for Prognosis and Analysis of Clinical Trials, IMPACT
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BACKGROUND

Adjuvant therapy in current neurosurgery has turned
the management patterns of various pathologies, allowing
better outcomes. Developing technologies such as robotic
surgery, dendritic cell vaccines for certain brain tumors,
gene therapy, and radiosurgery are some of these promising
evolving techniques. Despite this, surgical brain-spine trau-
ma still depends entirely on the surgeon’s technical skills.
According to World Health Organization there are 1.35 mil-
lion death each year due to road traffic injuries. J. Jr Bruns
and W.A. Hauser [1] define traumatic brain injury as a crit-
ical socio-economic and public health problem, being the
leading cause of mortality and disability in young patients.
In 2018 there was a total of 2168 death due to traffic acci-
dents in Dominican Republic, equivalent to a rate of 21 cases
per 100,000 habitants, a big increase compared to previous
years [2]. This data corroborates with J.A. Langlois and
R.W. Sattin [(Wang, Wang et al. 2017) 3] and G.R. Boto
et al. [4], who say that each year the number of disabled and
killed people by motor vehicle accidents will increase, and
trauma will surpass their congeners (cardiovascular and
cerebrovascular disease) as the number one cause of death
worldwide.

MATERIALS AND METHODS

This is a prospective, observational pilot study conduc-
ted in a cohort of 22 patients who were surgically treated
for a traumatic intracranial injury at Dr. Ney Arias Lora

Traumatology Hospital in Dominican Republic between
January 1% and July 30" 2018. We applied in traumatic brain
injury (TBI) the International Mission for Prognosis and
Analysis of Clinical Trials (IMPACT) calculator (pupillary
response, hemoglobin, hypoxia, age, motor response, com-
puted tomography (CT) lesion, hypotension, etc.) previous
to surgery and the Extended Glasgow Outcome Scale
(GOS-E) 6 month after surgery to determine the functional
outcome. Our team modified the IMPACT form by adding
the Glasgow level, pre-surgical time and rehabilitation ther-
apy.

Patients over the age of 14 years old who were surgical-
ly treated for a TBI were included. Cases with incomplete
medical records were excluded. Those with multiple surger-
ies due to politrauma, during their hospital stay, and those
that could not be contacted by phone were excluded as well.

The original primary outcome was to determine the
functional status of this surgically treated patients 6 months
after trauma (a composite of death, vegetative state, or se-
vere disability) as evaluated on the GOS-E and to establish
the association of functional status with the predictive var-
iables of the IMPACT in TBI. Second, to determine the
relative risk of worse prognosis according to those variables.

We had the hospital ethical committee approval for this
project and formal consent from patient’s family. SPSS
database (15.0, Chicago Il.) was used. Central tendency
measures and Fisher’s test were applied. Thus, p <0.05 with
a 95 % confidence interval was considered statistically
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significant and as a trend those data with p between 0.06
and 0.1.

RESULTS

All patients were males, 63 % of them (14 cases) were
under 30 years old. The level of consciousness according
to the Glasgow Scale was heterogeneous, with a slight predomi-
nance of severe trauma — glucocorticosteroids (GCS) < 8/15,
within which were most of the deceased; 58 % (13) were
above 9/15.

For a better understanding, outcome scores were di-
chotomized as favorable outcome (good recovery/mode-
rate disability) or unfavorable outcome (dead/vegeta-
tive/severe disability). The Figure shows the results: 67 %
of cases had a favorable outcome; 23 % (5) of patients died,
3 of them in the acute/subacute hospital setting. We found
no association between age and pupillary reactivity com-
pared to functional prognosis, unlike the relationship be-
tween hypoxia and survival, as 80 % of the deceased pa-
tients were in the group with hypoxia data (p = 0.009), and
all patients with good functional outcome were not associ-
ated with this variable.

Normal motor response (obey verbal command, local-
ize to stimuli, normal flexion to stimuli) was associated to
a favorable outcome (p = 0.05). When dichotomized to alive
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Table 1. Outcome related variables
Variable Favorable

(good recovery/moderate disability)

Glasgow Outcome Scale >8/15

Motor response (normal flexion

] rmal flexion
versus abnormal flexion) Normal flexio

Hypoxia No

Hipotension No

or death, motor response was statistically significant (p = 0.01;
RR: 10; 95 % CI: 3—22). Normal flexion was found in all
patients with good high recovery (Table 1). When analyzed
from a survival perspective, the absence of hypoxia was
significantly associated with survival (p = 0.009), Hypotension
and Glasgow Coma Scale were not related to it (Table 2).

DISCUSSION

Optimizing procedures and protocols, in the interest of
saving lives and ensuring a better functional result, is vital
in medicine, searching of predictive variables has been and
will remain the north in modern neurosurgery, not only in
the context of trauma, but all neuropathological entities.
A. Marmarou et al. [5] and collaborators found that the pupil
response was strongly associated with a worse prognosis,
unlike our data, where we found no relationship (p = 0.3).

Age is the variable that has presented greater attention
in traumatic brain injury, along with pupillary reactivity, it
has been highlighted as an important variable associated
with prognosis, S.C. Choi and T.Y. Barnes [6], S.C. Choi
et al. [7] in a population of 523 patients found that patients
with ages above a 50 years old threshold had a higher proba-
bility of a worse prognosis. These data are similar to those
of T.R. Hodelin et al. [8], who in 2011 conducted a research
in Cuba with 110 patients where they found that patients
over 60 years old had a worse outcome. In our investigation,
the age did not influence the functional outcome (p = 0.4),
probably because most of the patients (20) were under 50 years
old and the distribution in relation to the severity of the tra-
uma was homogeneous.

Our results showed a trend towards worse prognosis
in patients who had hypoxia (p = 0.1). N.G. Baldwin et al.
[9] and cols, based on income information, analyzed 828
patients from the Traumatic Coma Data Bank by selecting
a combination of variables to predict early survival morta-
lity. The elderly, low GCS scores and the presence of pupil
alteration, hypotension and hypoxia were associated with
mortality. The probability of death was calculated for each
subject, so that if it was greater than 0.5, mortality was pre-
dicted. Predictions were correct in 91.2 % of patients.
D.K. Menon and C. Zahed [10] also noted that hypoxia was
associated with unfavorable evolution and poor functional
outcome.

Outcome
Unfavorable p-value
(dead/vegetative /severe disability)
<8/15 0.07
Abnormal flexion or extension 0.05
Yes 0.05
Yes 0.05



Table 2. Survival associated variables

Variable Alive Death  p-value
Motor response (other than
normal flexion) 2 4 0.01
Hypoxia 2 4 0.009

The most important database at the global level in re-
lation to prognostic factors and functional outcome is the
IMPACT, contains a total of 9205 patients with traumatic
brain injury moderate and severe, treated in the last 20 years
in 8 clinical trials and 3 observational studies. It was develo-
ped by the Institute of Health of the United States of Ame-
rica, and of the same there have been numerous scientific
papers in relation to the variables and the prognosis of trau-
matic brain injury; A. Marmarou et al. [5] examined these
variables and found a strong association between the motor
response and functional outcome 6 months after the trauma
(OR: 1.74—7.48), establishing that the lower the score on this
line of the Glasgow Coma Scale, the worse was the progno-
sis of the patient (p = 0.0001), these data are consistent with
those of our research, where we show that the patients who
had a lower score in motor function had a worse functional
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outcome than those who presented with a flexion normal
(RR: 10; 95 % CI: 3—22). All patients with good high and
low recovery had normal flexion (p = 0.04).

CONCLUSION

As a result, 67 % of patients had a good functional result
(moderate disability and good recovery), mortality was 23 %.

Only the motor response, as a predictive variable, had
a significant association in relation to the functional result
(p = 0.04), patients with normal flexion had a good high
recovery and the relative risk of a worse functional outcome
in patients with motor component disorder is 10 times high-
er than those had normal flexion.

Limits. It is very likely that the differences between the
variables “age/pupil reactivity” and the functional result
have been affected by the small number of subjects studied,
in a larger, representative population study, these variables
may be directly related to the patient’s prognosis. Prospec-
tive research is needed, with a control group in which func-
tional outcomes can be measured in patients operated versus
patients treated conservatively. As a retrospective study, this
paper is subjected to multiple bias, mainly inter-observer var-
iations of Glasgow score and subjectivity in relation to the
presence or not of hypoxia and hypotension in some cases.
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