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ORIGINAL PAPER

Lipid Levels in Gli oblastoma Multiforme and 
the Role of Ki 67 Index in the Determinati on 
of Proliferati on Activati on

Hladiny lipidů u gli oblastomu a úloha indexu Ki 67 při určování 
aktivace proliferace

Abstract
Aims: The aim of this study was to lo ok for an associ ati on between lipid levels and the Ki 67 in-
dex and the value of the Ki 67 index in the determinati on of proliferative activity in gli oblas-
toma multiforme (GBM). Materi als and methodology: Sixteen pati ents with GBM who had 
undergone surgical tre atment were included in the study. Pre-operative magnetic resonance 
(MRI) and MRI spectroscopy investigati ons were performed on all the pati ents. The lipid levels 
of all pati ents were recorded. In pathological investigati on, the rati o of the number of cells 
stained by Ki 67 nucle ar staining to the number of all the cells was calculated in terms of 
a percentage. The associ ati on between lipid levels and the Ki 67 index of cases was analysed. 
Results: There was no signifi cant relati onship between age, gender and the Ki 67 index and 
lipid levels of cases. It was signifi cant to have a value of 350 as the lowest lipid level in GBM. 
There was no signifi cant relati onship between the Ki 67 index and lipid levels. Conclusi ons: 
The Ki 67 index has no value in determinati on of a tre atment strategy in cases di agnosed with 
GBM. Therefore, we do not beli eve that the Ki 67 index study sho uld be a ro utine laboratory 
investigati on in cases with GBM.

So uhrn
Cíle: Cílem této studi e bylo hledat so uvislost mezi hladinami lipidů a indexem Ki 67 a hod-
noto u indexu Ki 67 při určování proliferační aktivity multiformního gli oblastomu (GBM). Ma-
teri ál a metodika: Do studi e bylo zařazeno 16 paci entů s GBM, kteří prodělali operativní léčbu. 
U všech paci entů byla provedena předoperační magnetická rezonance (MR) a MR spektrosko-
pi e. Hladiny lipidů u všech paci entů byly zaznamenány. Při patologickém vyšetření byl vypočítán 
procentu ální poměr počtu buněk označených jaderným barvením Ki 67 a počtu všech buněk. 
So uvislost mezi hladinami lipidů a indexem Ki 67 v uvedených případech byla analyzována. 
Výsledky: V uvedených případech neexistoval žádný významný vztah mezi věkem, pohlavím 
a indexem Ki 67 a hladinami lipidů. Významné bylo dosažení hodnoty 350 jako nejnižší hod-
noty lipidů při multiformním gli oblastomu. Neexistoval žádný významný vztah mezi indexem 
Ki 67 a hladinami lipidů. Závěry: Index Ki 67 nemá žádný význam při určování léčebné strategi e 
u paci entů s di agnostikovaným GBM. Proto se nedomníváme, že by studi e indexu Ki 67 měla 

být rutinní so učástí laboratorního vyšetření paci entů s GBM.
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Introducti on
It is important to know the proliferative ac-
tivity of brain tumors before tre atment, in 
order to decide the therape utic strategy in 
pati ents with brain tumors. The Ki 67 in-
dex is an important marker for determi-
nati on of the proliferative activiti es of gli al 
tumors. However, the prognostic value of 
this index in cases of gli oblastoma mul-
tiforme (GBM) is controversi al. Further-
more, the Ki 67 index can be determined 
directly in the tissue. Hence, studi es on the 
relati onship between radi ological fi ndings 
and proliferative markers pre operatively 
have gained attenti on. MR Spectroscopy 
(MRS) has begun a new era. Investigati ons 
including MRS, choline (Cho), cre atinine 
(Cr), N- Acetyl Aspartate (NAA), lactate and 
lipid levels are widely used, not only in the 
di agnosis of gli al tumors, but in the gra-
ding of these tumors as well.

The aim of this study was to lo ok for an 
associ ati on between lipid levels and the 
Ki 67 index and the value of the Ki 67 in-
dex in the determinati on of proliferative 
activity in cases with GBM. In contrast to 
that of the literature, we studi ed the lipid 
levels me asured by MRS in cases with high 
grade astrocytomas.

Materi als and methods
Sixteen pati ents with GBM who had un-
dergone surgical tre atment in the Ne uro-
surgery Clinic of Firat University Medical 
Center were included in the study. None of 
the pati ents had previ o us histori es of ope-
rati ons, radi otherapy or chemotherapy.

Radi ological investigati on
Pre-operative magnetic resonance ima-
ging (MRI) and MRS investigati ons were 
performed on all the pati ents. MR inves-
tigati ons were performed using Si emens 
1.5 T MRG. First, spinecho T2 sequences 
were obtained in the axi al, coronal and sa-
gittal plains. Voxel (voxel of interest) was 
implanted in the mass lesi ons. Voxel was 
set as signal no ise rati o of 1. Spectras were 
obtained for TR/ TE 1 500/ 30 and 1 500/ 135. 
The lipid levels of all pati ents were 
recorded.

Pathological investigati on
The method of Karamitopoulou et al was 
used in the assessment of the Ki 67 pro-
liferati on index [1]. In the 400X fi eld, 
150– 500 cells were co unted. The rati o of 
the number of cells stained by Ki 67 nuc-

le ar staining to the number of all the cells 
was calculated in terms of a percentage.

Statistics
The SPSS program (SPSS for Windows; ver-
si on 15.0; SPSS, Inc. Chicago, IL) was used 
for the statistical analysis. The Mann-Whit-
ney Test was performed and the level of 
signifi cance was set as p < 0.05.

Results
The me an age of the pati ents was 
56 (range = 34– 79; Table 1). The me an 

Ki 67 proliferati on index of 16 pati ents with 
GBM was 30.14%. There was no signifi cant 
relati onship between age and gender and the 
Ki 67 index. The me an level of lipid calcula-
ted by MRS was as high as 879.81 ± 91.03. 
It is worth menti oning that the lowest lipid 
level observed in GBM was 350. There was 
no significant relati onship between age, 
gender and lipid levels. The Ki 67 prolifera-
ti on index and the lipid levels of the pati ents 
are presented in Table 1. There was no signi-
fi cant relati onship between the Ki 67 index 
and lipid levels (Figure 1).

Table 1. Ki 67 index and lipid levels of the pati ents.

Case No Age Gender Ki 67 index (%) Lipid level

1 59 F 13.84 975

2 40 F 21.2 1 309

3 55 M 30 1 001

4 56 M 36.9 1 349

5 34 M 34.7 983

6 68 M 50.4 1 020

7 66 F 20.63 365

8 79 M 38.17 1 300

9 44 M 50.2 1 279

10 76 F 20.81 350

11 64 F 32.84 1 348

12 42 M 39.9 380

13 58 F 31.7 395

14 46 M 10.6 1 250

15 61 M 35.63 970

16 53 F 50.4 1 018

Figure 1. Relati onship between the Ki 67 index and lipid levels.
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Discussi on
While the Ki 67 non-histone nucle ar pro-
tein can be detected in G1, S, G2 phases, 
in which the cell proliferati on occurs, it 
cannot be detected in the silent G0 phase. 
Ki 67 activity is closely related to the tumor 
grade system [2]. It has been shown that 
the Ki 67 index is concordant with recur-
rence and prognosis, especi ally in low-
grade gli al tumors as it has prognostic 
value [3,4]. However, Wakimoto et al sta-
ted that it is an important prognostic fac-
tor for all grades of astrocytomas [5]. On 
the contrary, there have been reports sta-
ting that Ki 67 was not effective in esti-
mating survival in astrocytic tumors [6]. 
Bo uvi er- Labit stated that Ki 67 staining 
had no prognostic value in the seri es that 
included only GBM [7]. How ever, altho ugh 
the Ki 67 index showed concordance 
with the tumor grade when low- grade 
and high-grade gli al tumors were com-
pared, it showed gre at vari ati on in cases 
of GBM [8]. It is widely accepted that the 
Ki 67 index sho uld be supported by addi-
ti onal factors to estimate the prognosis in 
GBM.

It is known that MRS helps tissue charac-
terizati on of the lesi ons and that the com-
binati on of Cho/ NAA, Cho/ Cr rati os and 
the presence of lactate and lipid pe aks are 
reli able in the staging of gli omas [9]. Byrd 
et al showed in their study, consisting of 
75 pati ents with brain tumor, that aggres-
sive tumors demonstrated higher levels of 
Cho, and were accompani ed by incre ased 
lactate and lipid levels [10]. There is a rela-
ti onship between the degree of necrosis in 
the tumor and the lipid level [11]. Negen-
dank et al reported that the presence of 

lipid in the tumor may be an indicator of 
malignancy [12]. Similarly, Poptani et al re-
ported that the presence of lipid showed 
a higher stage of malignancy [9]. The pre-
sence of necrosis is an important criteri on 
for the di agnosis of GBM. We beli eve that 
comparing the Ki 67 index and lipid levels 
in GBMs may contribute to the discussi ons 
on the value of Ki 67 in determining the 
proliferative activati on of the tumor.

In o ur study, the me an value for the 
Ki 67 proliferative index was 30.14%, and 
the me an lipid level was 879 ± 91.03 in 
16 pati ents with GBM. Altho ugh it is ex-
pected that the Ki 67 index sho uld in-
cre ase as well as the lipid levels in more 
aggressive GBM cases, we co uld not fi nd 
a signifi cant relati onship between lipid le-
vels and Ki 67. Our result supports the the-
sis that the Ki 67 index is not signifi cant 
in determinati on of proliferative activa-
ti on when highgrade astrocytomas were 
the only gro up under study. Another im-
portant fi nding was the lack of a relati on-
ship between age or gender and Ki 67 and 
lipid levels in cases of GBM. However, this 
fi nding sho uld be supported by a larger 
seri es.

Consequently, when elevated lipid le-
vels in MRS, which is associ ated with the 
di agnosis of more aggressive tumors, are 
taken as the basis, the Ki 67 index does 
not contribute to determinati on of prolife-
rati on activati on in GBMs. In other words, 
the Ki 67 index has no value in determi-
nati on of a tre atment strategy in cases 
di agnosed with GBM. Therefore, we do 
not beli eve that the Ki 67 index study 
sho uld be a ro utine laboratory investiga-
ti on in cases with GBM.
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