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ABSTRACT

Introduction: Astrocytoma are the most common tumors of the CNS and constitute 40 to 50% of all brain tumors. Survival
depends on several clinical factors and treatment, and the actual survival of patients operated on astrocytoma grade Il in our
region is unknown, so the objective of the present study was to know the survival of patients operated on astrocytoma grade Il
as well as determine What is the impact of pre-surgical and post-surgical prognostic factors on the survival of patients with
grade Il astrocytoma that were operated at the Guillermo Almenara Hospital between 2003 and 2009.
Methods: A retrospective, observational and longitudinal study of 38 patients operated on astrocytoma grade Il at the
Guillermo Almenara Hospital between 2003 and 2009. The data was collected from medical records, operative reports and
telephone interviews. The patients were classified according to the histological type of astrocytoma and the variables were
analyzed: Group of prognostic risk, type of treatment and extension of the surgery. The SPSS 15.0 was used for the analysis.
Results: Of a total of 124 patients with astrocytoma, 30% (38/124) had a grade Il astrocytoma, with an average survival of
56.7 months. According to the clinical prognosis group, survival of the low, medium and high-risk groups was 74.8, 46.0 and
31 months respectively. Regarding the type of treatment, the group with the highest survival was radiotherapy + surgery (66.2
months), followed by surgery alone (44.8 months) and the shortest survival time was radiotherapy alone (37.6 months). The
longest survival was the total resection group (68.7 months), followed by the single biopsy (39.1 months) and the shortest
group survived the partial resection (21.0 months).
Conclusions: Survival of patients operated on Astrocytoma grade Il in our hospital is 56.7 months, with the factors of better
prognosis being the "low risk" group and the total resection. Its classification into prognostic risk groups based on pre-surgical
clinical data helps us predict survival before surgery.
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RESUMEN

Introduccion: Los astrocitomas son los tumores mas frecuentes del SNC y constituyen el 40 a 50% de todos los tumores
cerebrales. La sobrevida depende de varios factores clinicos y de tratamiento, siendo desconocida la sobrevida real de los
pacientes operados de astrocitoma grado Il en nuestro medio por lo que el objetivo del presente estudio fue conocer la
sobrevida de los pacientes operados de Astrocitoma grado Il asi como determinar cudl es el impacto de los factores
pronésticos prequirlirgicos y postquirirgicos en la sobrevida de los pacientes con astrocitomas de grados Il que fueron
operados en el Hospital Guillermo Almenara entre el 2003 y el 2009.
Métodos: Se realizd un estudio retrospectivo, observacional y longitudinal de 38 pacientes operados de astrocitoma grado |l
en el Hospital Guillermo Almenara entre 2003 y el 2009. Los datos fueron recolectados de historias clinicas, reportes
operatorios y entrevistas telefonicas. Se clasifico a los pacientes segun el tipo histolégico de astrocitoma y se analizaron las
variables: Grupo de riesgo prondstico, tipo de tratamiento y extension de la cirugia. Para el andlisis se utilizé el SPSS 15.0
Resultados: De un total de 124 pacientes con astrocitoma, el 30% (38/124) tuvieron un astrocitoma grado I, siendo su
sobrevida promedio de 56.7 meses. Segun grupo de pronéstico clinico, la sobrevida de los grupos de bajo, mediano y alto
riesgo fue 74.8, 46.0 y 31 meses respectivamente. Respecto al tipo de tratamiento el de mayor sobrevida el grupo de cirugia
+ radioterapia (66.2 meses), seguido por el de cirugia sola (44.8 meses) y el de menor sobrevida el de radioterapia sola (37.6
meses). Segun extension de la cirugia el de mayor sobrevida fue el grupo de reseccién total (68.7 meses), seguido por el de
biopsia sola (39.1 meses) y el de menor sobrevida el grupo de reseccion parcial (21.0 meses).
Conclusiones: La sobrevida de los pacientes operados de astrocitomas grado Il en nuestro hospital es de 56.7 meses,
siendo los factores de mejor prondstico el grupo de “bajo riesgo” y la reseccion total. Su clasificacion en grupos de riesgo
prondstico en base a datos clinicos prequirirgicos nos ayuda a predecir la sobrevida antes de una cirugia.
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Prognostic factors in the survival of patients operated of astrocytoma grade Il

Astrocytomas are the most frequent tumors of the CNS

and constitute 40 to 50% of all brain tumors, with malignant
astrocytoma being the most predominant (70%). Surgery
and radiotherapy are the main treatment options, but an
optimal treatment regimen has not yet been established. The
prognosis varies depending on several factors such as the
histological grade, the clinical status and the type of
treatment performed. Mortality is still high due to the fact
that they are infiltrating tumors, so it is very difficult to do
their total extirpation.

Numerous international studies have investigated the
survival of patients undergoing surgery and radiotherapy
and have determined the prognostic factors involved. Thus,
in grade II astrocytoma it has been found that the factors
with the best prognosis are age less than 40 years, absence
of focal neurological deficit (epilepsy as the only symptom)
and tumor less than 6 cm or that does not cross the midline.
However, despite being one of the most frequent brain
tumors in the population whose surgical and
complementary treatment is part of the daily neurosurgical
practice in our country, there are no large studies that
evaluate the real impact of surgery on survival and
functional prognosis of patients with astrocytoma, taking
into account prognostic factors such as histological grade,
type of treatment and extension of surgery.

Knowing the survival of patients operated on in our region is
important in order to offer a more realistic life expectancy,
according to the patient's clinical status at the time of
treatment. On the other hand, it is necessary to have a study
that serves as a basis in the evaluation of the current
treatment of astrocytoma, to be able to compare with
subsequent studies and thus assess the progress in
treatment based on the implementation of new surgical
techniques or protocols. multidisciplinary management.
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The objective of the present study was to determine the
survival of patients with Astrocytoma Grade II who
underwent surgery in our setting, as well as to determine the
impact of pre-surgical (prognostic risk group) and
postoperative factors (treatment and extension of surgery)
in the survival of patients with grade II astrocytoma that
were operated at the Guillermo Almenara Hospital between
2003 and 2009.

METHODS

A retrospective, analytical and longitudinal observational
study was conducted in patients operated at the Guillermo
Almenara Hospital between 2003 and 2009 and whose
pathological diagnosis was grade II astrocytoma. The
inclusion  criteria were: Age over 18  years,
anatomopathological diagnosis of grade II astrocytoma and
supratentorial location. The exclusion criteria were: Age less
than 18 years, diagnosis of astrocytoma not confirmed by
pathological anatomy; and pathological diagnosis of
oligodendrogliomas or oligoastrocytomas. The study was
carried out between September and December 2012, and
included all patients operated by grade II astrocytoma
between January 2003 and December 2009.

Initially, 150 patients with an anatomopathological
diagnosis of brain glioma were found. Of these, based on the
inclusion and exclusion criteria, 38 patients with a diagnosis
of low-grade II astrocytoma entered the study. The variables
were grouped into 3 main groups: Dependent variables
(survival and postoperative functional status), independent
variables (histological type, type of treatment and extension
of surgery); and comparison variables (age, location,
preoperative functional status, focal neurological deficit,
prognostic group and postoperative mortality).
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FIG 1: Bar graph showing the distribution of patients operated on astrocytomas according to histological grade. It is appreciated that
the grade Il Astrocytoma is the 2nd most frequent histological type (30%) after grade IV Astrocytoma. Guillermo Almenara Hospital,
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Survival was defined as the time elapsed in months from the
1st surgery to the death of the patient due to causes related
to the tumor. The postoperative functional status was
determined according to the score (0 to 100) in the
Karnosfky Scale at discharge. According to the score, 4
groups were established: Able to work (80-100), Able to be
at home (50-70), Requires hospitalization (30-40), Requires
permanent medical assistance (0-20). The histological grade
according to the WHO classification in force during the
years of the study and according to the Kernohan criteria,
performed by a pathologist in a biopsy sample or operative
piece. The grades are I, II, III, IV.

The type of treatment was defined as: Surgery (total, partial
and biopsy total resection), Radiotherapy (after biopsy and
administered by conventional fractionation), Surgery +
Radiation therapy (surgery at the beginning and then
adjuvant radiotherapy) and; Surgery + Radiotherapy +
Chemotherapy (initial surgery, then adjuvant radiotherapy
and chemotherapy, the latter from 2007)

The extension of the surgery was evaluated based on MRI or
CT images before and after surgery (when available) or
based on the surgical judgment of the surgeon as much as
possible. Three groups were established: Broad Total
Resection (resection without macroscopic residual tumor or
more than 9o0% of initial tumor), Partial Resection
(resection of less than 90% of initial tumor) and Biopsy,
defined as resection of less than 10%, (open or with needle).

The focal neurological deficit was evaluated in 2 categories:
Deficit: Clinical signs and symptoms, associated or not with
epilepsy; and No deficit: Epilepsy as the only clinical
manifestation.

The prognostic group is a composite variable that was
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defined by the combination of known clinical variables of
prognostic significance in the survival of astrocytoma
obtained from previous studies (such as EORTC or EOG).
This depends on the histological type, and in the case of
grade II astrocytoma, 3 groups were established: Low risk
(age less than 40 and absence of focal neurological deficit),
Medium risk (age less than 40 and presence of neurological
deficit or older age / equal to 40 and absence of focal
neurological deficit); and High Risk (age greater than or
equal to 40 and presence of focal neurological deficit).

Operative mortality was defined as the number of patients
who died between the day of surgery and day 30 after

surgery.

Data collection was carried out based on clinical histories
and operative reports. The telephone interview and direct
observation were also used to determine the survival and the
current status of the patient. The instrument used for data
collection was a structured Ad hoc form. The analysis was
carried out through the statistical program SPSS 15.0; using
the Kaplan and Meier Method to determine the probability
of survival over time and the Log Rank Test for the
comparison of survival curves.

RESULTS

Between January 2003 and December 2009, 124 patients
with cerebral astrocytoma were operated on, of which 30.6%
(38/124) corresponded to a grade II astrocytoma. The rest
were astrocytoma grade IV or glioblastoma 36.3% (45/124),
astrocytoma grade III 28.2% (35/124) and only 4.8%
(6/124) grade I astrocytoma or non-diffuse astrocytoma.
(Fig1)
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Fig 2: Kaplan-Meier survival curve of patients operated on astrocytomas according to histological grade. The best survival is seen
at a lower histological grade (in grade | the curve is interrupted due to censorship of the cases). (Qx: Surgery, Rx: Radiotherapy, Qt:
Chemotherapy). Guillermo Almenara Hospital, Lima-Peru. 2003-2009.
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Regarding the global survival of the patients operated on
astrocytoma according to the histological grade of the WHO,
it was found that the survival of the patients with grade II
astrocytoma was 56.7 months, being the survival in the
grade I (68 months), 34.8 months in grade III and only 11.3
months in grade IV. This same trend is shown in Fig 2,
which also shows its variation in time according to the
survival curve of Kaplan and Meier.

In relation to the survival of patients operated on
astrocytoma grade II according to their clinical prognosis
group (according to the previously established definition), it
was found that survival in the low risk group was 74.8
months, followed by the medium risk group. with 46.1
months and the high risk with only 31.0 months. The degree
of statistical significance was 0.021 (table No. 1). In Fig 3,
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the survival curves of the 3 clinical groups are shown, in
which there is also a better survival of the low risk group
with a clear difference with respect to the medium and high-
risk group.

When evaluating the survival of patients with grade II
astrocytoma according to type of treatment, it was found
that the group with the best survival was Surgery +
Radiotherapy (66.3 months), followed by Surgery alone
(44.8), Radiotherapy (37.7 months) and the of Surgery +
Radiotherapy + Chemotherapy (36.0 months) as observed
in table No. 2. This same trend can be seen in the survival
curves of the different groups (Fig 4). Although the group of
Surgery + Radiotherapy + Chemotherapy has initially better
Survival falls sharply after 36 months due to the end of the
follow-up period.

Almenara Hospital, Lima - Peru. 2003-2009.

TABLE Nro 1: Average survival of patients operated on grade Il Astrocytomas according to the prognostic group. Guillermo

Mean(a) Median

Confidence interval Confidence interval
PRONOSTIC 95% 95%
GROUP Average Typical Lower Upper Median  Typical Lower Upper

survival Error limit limit survival Error limit limit

Low Risk 74.822 7.741 59.649 89.995 . . . .
Median Risk 46.067  11.282 23.955 68.180  27.000  7.970 11.378 42.622
High Risk 31.000  6.633 17.999 44001  40.000  4.320 31.532 48.468
Global 56.753 6.611 43.796 69.710 48.000

a The estimate is limited to the longest survival time if it has been censored. Log Rank: Chi?: 7.697, GI: 2, Sig: 0.021
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Fig 3: Kaplan-Meier survival curve of patients operated on grade Il astrocytomas according to the low and medium risk prognostic
group. The graphic show there is a clear difference between the high and low risk groups. Guillermo Almenara Hospital, Lima-Peru.
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Hospital, Lima - Peru. 2003-2009.

TABLE Nro 2: Average survival of patients operated on grade Il Astrocytomas according to type of treatment. Guillermo Almenara

Mean(a) Median

Confidence interval Confidence interval
TYPE OF 95% 95%
TREATMENT Average  Typical Lower Upper Median Error Lower Upper

survival error limit limit survival tipico limit limit

Qx 44800 12.710 19.888 69.712  40.000 15.071 10.460 69.540
Rt 37.690 7.575 22.843 52.538 46.000 31.768 .000 108.265
Qx+Rt 66.290 8.672 49.293 83.288 .
Qx + Rt + Qt 36.000 .000 36.000 36.000 36.000
Global 56.753 6.611 43.796 69.710  48.000

Rx: Radiotherapy, Qt: Chemotherapy)

a The estimate is limited to the longest survival time if it has been censored. Log Rank: Chi?: 2.25, Gl 3, Sig: 0.52 Qx: Surgery,
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Fig 4: Kaplan-Meier survival curve of patients operated on grade Il astrocytomas according to type of treatment. (Qx: Surgery, Rx:
Radiotherapy, Qt: Chemotherapy). Guillermo Almenara Hospital, Lima-Peru. 2003-2009.

Table 3 shows the survival of patients with grade II
astrocytoma according to the extent of the surgery. He

found the best survival was obtained in the group of radical
total resection (68.7 months), followed by the biopsy alone
(39.2 months) and finally the partial resection (21.0
months). In fig 5, the survival curves corresponding to these
3 groups are appreciated, evidencing clearly a better survival
of the radical total resection group with respect to the other
2 groups.

DISCUSSION

Astrocytomas constitute approximately 60% of glial tumors,
and their frequency varies according to the histological
grade: Grade I-10%, Grade 11-16%, Grade III-20 to 25% and

Grade IV-45 to 55% .* The results of global survival vary in
different international studies, but in general it is accepted
that the average survival of patients with astrocytoma is:
Grade I: 8 years (96 months), Grade II: 5 years (60 months),
Grade III: 2.5 years (30 months), and Grade IV: 1 year (12
months) .2:3:4:5:6 This global survival varies depending on
whether the patient has favorable or unfavorable prognostic
factors.

In Peru, there are few publications about prevalence and
survival in astrocytoma. Some of these national publications
are those of Roca et al. Who published a series of 103
gliomas at the Guillermo Almenara Hospital in 1966, Landa
et al. published another series of 100 brain gliomas between
1952-1962 and the most recent one published by Orrego
Puelles in a series of 120 cases of astrocytoma of different
degrees operated in the INEN between 1984-1994. In this
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TABLE Nro 3: Average survival of patients operated on astrocytomas grade Il according to the extension of the surgery. Guillermo
Almenara Hospital, Lima - Peru. 2003-2009.

Mean(a) Median

EXTENSION OF Confidence Interval Confidence Interval
SURGERY Average Typical 95% Median ~ Typical 95%

Survival  Error Lower Upper Survival Error Lower Upper

limit limit limit limit

Radical Total Resec
(>75%) 68.727 7.621 53.790 83.665
Parcial Resec
(<75%) 21.000 6.318 8.616 33.384  20.000 5.477 9.265 30.735
Biopsy (<10%0) 39.167 7.176 25.101 53.232  46.000  30.983 .000 106.727
Global 56.753 6.611 43.796 69.710  48.000

a The estimate is limited to the longest survival time if it has been censored. Log Rank: Chi?: 8.45, GI: 2, Sig: 0.015
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Fig 5: Kaplan-Meier survival curve of patients operated on grade Il astrocytomas according to the extension group of the surgery.
There is a clear difference between the group of radical total resection and partial resection. Guillermo Almenara Hospital, Lima-

last series, an average survival in astrocytoma of grades I-1I
of 43 months was found.”

In our study, we found that the overall survival of
astrocytoma grade II was 56.8 months, which was higher
than that reported in the national study of Orrego Puelles
(56.8 vs 43 months). This result could be related to an
overall improvement in the survival of patients with
astrocytoma in recent decades, as demonstrated in the study
by Sundeep Deorah et al.® on trends in the prevalence and
survival of brain cancer in the United States; to a better
selection of patients or to an improvement in the treatment
at the institutional level.9-10

Survival of patients with grade II astrocytoma depends on
several prognostic factors, such as age, previous
neurological condition, epilepsy as the only symptom, and
the degree of surgical resection, which has been
demonstrated in several clinical studies 12:13:14,15:18,19 Age
and epilepsy as the only symptom have been 2 of the factors
most strongly associated with a good prognosis.

In the present study 3 prognostic groups have been
established, based on the union of several clinical factors in
order to predict which subgroup has the best or worst
survival after surgery. Thus, the low risk group includes
patients with the best factors (age less than 40 and epilepsy
as the only symptom), while the high risk group has the 2
negative factors (age over 40 and focal neurological deficit
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in addition to epilepsy), the medium risk being a
combination of both, as previously described.

This is how it is demonstrated that the low risk group had a
survival of 74.8 months higher than the average for this
histological group (56.7 months) and higher than the
survival of the medium and low risk groups, which was 46
and 31 months respectively, this difference being statistically
significant (Sig 0.021).

According to the type of treatment received, the group of
Surgery + Radiotherapy had the best survival (66 months)
with respect to the groups of Surgery (44.8 months) and
Radiation therapy alone (37.6 months) although the
differences were not statistically significant (Sig 0.52). These
results are in accordance with what is reported in the
literature, because although some studies reported a
favorable effect of radiotherapy, others such as the one
carried out by the EORTC did not find a dose response
relationship of radiotherapy in this histological group. 20
The shortest survival of the group of Surgery + Radiotherapy
+ Chemotherapy with respect to Surgery + Radiotherapy,
probably due to a small number of patients as well as to a
short follow-up period since in the survival curve there is an
increased initial survival with respect to the other groups
(which then falls sharply), which may be related to the
beneficial effect of chemotherapy in a subgroup of grade II
astrocytoma, as shown by some studies.?5-21,

When evaluating the survival, according to the extension
of the surgery, it is shown that the highest survival is
obtained in the total resection group, whose survival (66
months) is greater than the average (56 months) and that of
the partial resection groups ( 21 months) and only biopsy
(39 months), the difference being statistically significant
(Sig 0.015), which coincides with that reported in the
literature of a better survival when the resection is totally
radical, which was possible without considerably affecting
the neurological function.

The present study has some limitations, these are related to
the fact that we did not have at the beginning a standard
method of histological classification of astrocytoma being
informed only as low-grade astrocytoma, so it was necessary
to review the sheets and a subsequent reclassification in
degrees according to the WHO which may have affected the
diagnostic accuracy.

Another limitation was the small size of the sample, so it is
recommended to perform additional studies with larger
samples that allow comparisons between subgroups of
patients.

CONCLUSIONS

In patients with grade II astrocytoma, it is possible to
predict the average survival before surgery based on clinical
data grouped into groups of clinical prognoses. For this
reason, it is recommended to classify patients with grade II
astrocytoma according to clinical prognostic groups (low,
medium and high risk) before surgery to have a better
appreciation of the patient's life expectancy.

Likewise, the extension of the surgery has a significant
impact on the survival, being the group with the largest total
survival. The type of treatment also had a positive effect on
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survival, in favor of combined surgery and radiotherapy,
although in this case the differences were not significant.

It is recommended to carry out further studies on survival of
patients operated on astrocytoma that are compared with
the current study, in order to assess progress in treatment
by the implementation of new surgical techniques or
protocols of multidisciplinary management. It is also
necessary to have an updated database of patients with
astrocytoma for a more accurate collection of information
and better follow-up.
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