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Abstract

Spontaneous intracerebral hemorrhages constitute an entity with high mortality within cerebrovascular diseases at the General Provincial 
Teaching Hospital "Capitán Roberto Rodríguez Fernández". There are well-established prognostic criteria, but most of them are based on clinical 
elements.

Objective: To determine morphometric predictors of mortality in patients with spontaneous lobar intracerebral hemorrhage.

Methods: A prospective correlational study was carried out.

Results: Morphometric analysis of the tomographic images of spontaneous lobar intracerebral hemorrhages was carried out and the mor-
phometric variables were correlated with the state at hospital discharge of the patients to determine the morphometric predictive indicators of 
mortality.

Conclusions: The determined morphometric indicators made it possible to identify the patients with the highest risk of mortality due to spon-
taneous lobar intracerebral hemorrhage.
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Introduction

The presence of blood in the parenchyma is called cerebral or 
intraparenchymal hemorrhage. If it breaks into the cerebral ven-
tricles it is called intraventricular hemorrhage, if its presence is in 
the subarachnoid space; subarachnoid hemorrhage, and if there is 
blood in the brain parenchyma and subarachnoid space then it is 
called cerebromeningeal hemorrhage.

Spontaneous intracerebral hemorrhage (ICH) is a health prob-
lem for humanity and constitutes a challenge for the international 

medical community. HICE is suffered by around two million people 
each year worldwide.1-3

The prognostic variables related to short-term mortality from 
ICH are diverse and in many cases inconsistent, due to their varia-
tion from one study to another.4-7 However, the following are cited 
as independent prognostic factors: the initial Glasgow Coma Scale 
(GSC) value, the volume of hemorrhage, intraventricular extension, 
the patient's age, association with hydrocephalus, perihematoma 
edema, and presence of coagulation disorders.
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In Cuba, some studies have been carried out to determine fac-
tors with prognostic value in patients with HICE. Pérez Pupo4 in 
the study "Mortality from cerebrovascular diseases" carried out in 
2007 point to cerebral edema as the factor most associated with 
mortality from HICE.

Barrios Fuentes5 in the article "Tomographic findings and mor-
tality in patients with spontaneous intracerebral hemorrhages", 
carried out in 2010, found that the factors most related to mortality 
were: advanced age, non-white skin color, presence of hydrocepha-
lus , displacements of midline structures greater than 5mm. In an-
other investigation carried out in 2012, Aguilera Pacheco6 demon-
strated that there is a directly proportional relationship between 
the volume of hemorrhage greater than 60 mL and the poor prog-
nosis of the patient.

In 2013, Suárez Quesada7 presented the work entitled "Predic-
tors of mortality in spontaneous supratentorial intracerebral hem-
orrhage" in which the displacement of midline structures ≥ 2.5mm 
and the score in the Glasgow scale ≤ 12 points as the main predic-
tors related to death.

There are multiple factors that are considered predictors of 
mortality for patients with spontaneous lobar intracerebral hem-
orrhage (SILH). These have been shown to be inconsistent from 
one study to another, which is why it is important to delve into the 
subject.8

Morphometric indicators have not been used so far in prognos-
tic studies of mortality due to HICLE in patients 60 years of age and 
older. Therefore, the limitations of other prognostic factors report-
ed in the literature on the subject can be mitigated with the applica-
tion of these indicators.

With the realization of the morphometric analysis, the dimen-
sions and shape of the HICLE can be determined. Through the vari-
ables: area, perimeter, size and volume, the dimensions are estab-
lished and with the shape factor (elliptical, circular and circulating) 
the shape of this type of intracranial hemorrhage can be defined. 
By considering measurable quantitative variables, this analysis im-
proves diagnostic accuracy.

Objective

To determine morphometric predictors of mortality in patients 
aged 60 years and over with HICLE.

Method

Type of study: Prospective correlational.9

Study period: January 2018 – December 2019.

Universe. This is a population made up of 67 patients, whose 
characteristics are: patients aged 60 years and over with HICLE de-

termined by CT within the first six hours of the onset of symptoms.

Information collection techniques and procedures

The data were captured in a data collection model in the tomog-
raphy department before and after the examination, in addition the 
patients' medical records were used. Image interpretations were 
performed by the imaging specialist.

The measurements were made by the author of the research 
and the imaging specialists who covered the on-call hours, after 
training with the MADIP program, given by the main author of the 
system.

The results of the measurements were included in a database 
of the SPSS utility, version 15.0, for further analysis and statistical 
processing.

Information analysis techniques and procedures

The patients were classified into two groups according to their 
hospital discharge status: alive and deceased. The mean, standard 
deviation, range, maximum value, and minimum value were cal-
culated for each of the variables. Subsequently, the results in both 
groups were compared and the confidence intervals for the arith-
metic means of each of the morphometric variables were calculated 
with a reliability level of 95%.

Results

The volume and location of the hematoma, confirmed by CT, 
are useful data for choosing the surgical option. The patients who 
benefit the most from the operation are those who show HICLE 
with a volume of 20 -50cm3; those larger than 60cm3 have a poor 
prognosis with any type of treatment. Regarding its location, the 
recommendation is generally restricted to lobar hematomas, but its 
accessibility is more important.9

There is a better evolution after the operation in patients with 
hematomas that reach a distance of less than 1cm to the cortical 
surface. The right temporal location must be individually evaluated, 
because due to its mass effect on the mesial portion of the temporal 
lobe and its close relationship with Bichat's cleft, the frequency of 
herniation of the temporal uncus is greater with lower intracrani-
al pressures. compared to other topographies. The mass effect and 
the displacement of the midline greater than 5mm demonstrated 
by the CT should be considered when making decisions.10,11

Morphometric analysis of 67 patients with spontaneous lobar 
cerebral hemorrhages divided into two groups: 51 alive and 16 de-
ceased. The segmentation of the hemorrhages was performed with 
the MADIP program and a characteristic vector was obtained for 
each lesion measured with the values   of the following variables: 
area, perimeter, size, minimum diameter, maximum diameter, ellip-
tical shape factor, circular shape factor, and circulating shape factor.
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Table 1 shows the confidence intervals for the morphometric 
indicators that express the dimensions of the figure to be measured 
in patients with HICLE. It is observed that the intervals of all the in-
dicators are greater in the group of deceased patients, which shows 
that the greater the dimension of the HICLE, the greater the proba-
bility that the patient will evolve unfavorably and die. Volume is the 
only morphometric indicator used in the literature to refer to the 
prognosis of HICLE.1,10

Table 1: Confidence intervals for the arithmetic mean of the morpho-
metric dimension indicators.

Indicator
Lives Deceased

n=51 n=16

Área 0,53cm2 – 0,60cm2 1,93cm2- 2,37cm2

Perimeter 3,19cm – 3,67cm 7,67cm-9,19cm

Size 0,27cm – 0,31cm 0,47cm- 0,53cm

Volume 7,33cm3- 10,33cm3 34,66cm3- 50,46cm3

The patients who were discharged deceased presented a con-
fidence interval for the volume between 34.66cm3 and 50.46cm3, 
lower than the 60cm3 that other authors propose as a predictive 
criterion for mortality (6.9), but higher than those who survived. 
This result coincides with the criterion based on the analysis of the 
Monroe and Kelly doctrine, of the possible directly proportional 
relationship between volume, intracranial pressure and mortality 
defended by Lacerda.11

Regarding the rest of the morphometric indicators of dimen-
sion, we consider that, together with the volume, these allow to 
characterize and classify the HICLE with greater accuracy.

The larger the dimensions of a HICLE, expressed by its area, pe-
rimeter, volume, and size, the greater the chances that it behaves 
like an expansive intracerebral process, with a larger area affected 
and more possibilities for displacement of structures of the brain. 
midline, which is accepted as a poor prognostic element.10,12

Table 2 characterizes the patients according to the values   of the 
different shape factors and the state at discharge of the patients. 
According to the MADIP user manual (15), it is considered that the 
closer to 1 the hemorrhage is rounder and that hemorrhages of 0.8 
are considered spherical, it also states that the closer to 0 the hem-
orrhage is. more elliptical and as can be seen in Table 2, the interval 
of the elliptical shape value of the deceased was much closer to 0 
than in the living graduates. According to the literature reviewed, 
these shape indicators have not been used before to issue a progno-
sis for patients with HICLE, although there is reference that HICLE 
have an elliptical shape.

The density value is used in CT to determine the image texture 
of a structure. Expressed in Hounsfield units (HU), it helps to spec-
ify whether a certain structure of the human body is made up of 

blood, bone, gas or fat, among other substances. In addition, in the 
case of HICLE, it can guide the time of evolution of the disease, due 
to the metabolism process suffered by the hemoglobin discharged 
outside the blood vessels. The more hyperdense the image, the 
shorter the extravasation time to brain tissue.
Table 2: Confidence intervals for the arithmetic mean of the morpho-
metric indicators of shape.

Indicator
Lives Deceased

n=51 n=16

Elliptical form factor 0,58-0,62 0,45-0,51

round shape factor 0,56-0,62 0,37-0,42

circulating form factor 0,74-0,76 0,60- 0,64

Density 65,67 UH- 67,85 UH 72,79 UH a 75,71 UH

In the case of HICLE, it is considered that the normal value 
should be approximately 60 HU. In the study, it was verified that the 
confidence intervals of the arithmetic mean of the density present-
ed higher values   in the deceased discharged patients, which sug-
gests the possibility of bleeding with a volume sufficient to cause 
uncontrollable intracranial hypertension events that caused death 
at these patients early or the occurrence of rebleeding events with 
growth in the volume of the initial HICLE with the same results, 
perfectly documented phenomena in the reviewed literatura.8,13,14

Conclusion

The determined chordometric indicators made it possible to 
identify the patients with the highest risk of mortality due to HICLE.
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