
Prilozi, Odd. biol. med. nauki, MANU, XXXIII, 2, s. 23–40 (2012) 
Contributions, Sec. Biol. Med. Sci., MASA, XXXIII, 2, p. 23–40 (2012) 

ISSN 0351–3254 
UDK: 616.45-006.488-097 

 
 
 
 
 
 
 

HISTOLOGICAL FEATURES, Ki-67 AND Bcl-2 
IMMUNOHISTOCHEMICAL EXPRESSION AND THEIR 

CORRELATION WITH THE AGGRESSIVENESS  
OF PHEOCHROMOCYTOMAS 

 
Jovanovic R, Kostadinova-Kunovska S, Bogoeva B,  

Spasevska L, Petrusevska G 
 

Institute of Pathology, Faculty of Medicine, Skopje, R. Macedonia 
 
 

A b s t r a c t: Pheochromocytomas and paragangliomas are rare neoplasms. 
Approximately 10% may present malignant behaviour. There are no reliable morpholo-
gical signs of malignancy, except for the presence of metastasis. We performed morpho-
logical and immunohistochemical analysis on 15 pheochromocytomas and 5 paragangli-
omas aiming to find correlations between the morphological features of the tumours, 
immunohistochemical expressions of Ki-67 and Bcl-2, and the biological behaviour of 
the tumours. According to the biological behaviour of the tumors, the patients were 
divided into an indolent disease group (ID), and an aggressive disease group (AD). The 
morphological analysis included the PASS core parameters, greatest tumour diameter 
and weight, as well as age and gender of the patients, survival and disease-free periods 
after operation. According to histomorphological parameters, tumours were divided into 
tumours with "benign-like" morphology and tumours with "malignant-like" appearance. 
The disease course was neither correlated to the PASS score, nor to the individual 
parameters comprising it. The rest of the morphological parameters and the immuno-
histochemical expressions of Ki-67 and Bcl-2 were not able to predict the disease 
course, although we found significantly higher Ki-67 expression in paragangliomas in 
comparison to pheochromocytomas (p < 0.01). Some of the PASS parameters (vascular 
invasion and presence of atypical mitoses) were positively correlated to the tumour 
weight (R = 0.75; p < 0.01, and R = 0.56; p < 0.05, respectively). The disease course 
was in positive correlation to the tumour weight, presence of vascular invasion and 
atypical mitoses; however there were no statistically significant differences regarding 
those parameters between the ID and AD groups (p > 0.05). 
 
Key words: Pheochromocytoma, Malignant Pheochromocytoma, Paraganglioma, PASS, 
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24 Jovanovic R, et al. 

Contributions, Sec. Biol. Med. Sci., XXXIII/2 (2012), 23–40 

Introduction 
 

Pheochromocytomas (PCC) and paragangliomas (or extra adrenal PCCs) 
(PG) are relatively rare neuroendocrine neoplasms, usually benign, with peak inci-
dence between 40 to 60 years of life and slight female predominance. Some of 
them may present a malignant behaviour from the onset or evolve in such a way 
during the disease course. These tumours are the etiological cause in 0.1–0.3% 
cases of arterial hypertension, because of their ability to produce catecho-
lamines. In rare cases they may produce steroids or various active peptides cau-
sing Cushing’s syndrome or other endocrinological disorders. In 90% of cases 
they appear as sporadic tumours, although they may appear in a constellation of 
several syndromes (von Hippel-Lindau, von Recklinghausen, Sturge-Webber, 
MEN syndromes). Eighty-five percent of PCCs arise from the adrenal glands, 
and the rest of them arise from the extra-adrenal autonomic nervous system 
paraganglia – known as Paragangliomas [1]. Both sporadic and familial syndro-
mes – related PCCs frequently have mutations in ret, VHL, NF1, SDHD or 
SDHB genes [1–6]. The exact incidence of PCCs is unknown [1, 2, 7]. 
According to the US National Institute for Cancer (NCI), there are 800 newly-
diagnosed PCC cases per year in the US. There is a high incidence of bilatera-
lism in MEN2b, where the risk of contra-lateral PCC is as high as 50% [7]. 
According to the above-mentioned data, approximately 5–10 newly diagnosed 
PCCs per year should be expected in Macedonia (2 mil. population). 

PCCs present as tumours weighing from 1g to 4 kg. Cut surfaces are 
grey, white-yellow to brown, highly vascular, with frequent haemorrhagic foci, 
necroses or pseudo-cystic degeneration. On microscopic examination these tumours 
consist of mature polygonal to fusiform cells (medullary type cells) with baso-
phillic cytoplasmic granules, often arranged in cords and fascicles or nests. 
Frequently, even in benign tumours, pronounced nuclear and cellular pleomor-
phism, mitoses and sometimes even vascular propagation may be found [1, 8].  

During the disease course, a dominant clinical presentation is paroxys-
mal hypertension (present for months to years before diagnosis), and many of 
the patients die from cardiovascular complications. 

Data from the literature suggest that approximately 10% (from 5–26%; 
depending on how malignancy is defined) of PCCs show malignant behaviour. 
However, since there are no established histological signs of malignancy for 
these tumours [1], the only reliable sign of malignancy is the presence of meta-
stasis [1, 2, 7, 8].  

Therefore, multiparameter scoring systems, such as PASS (Pheochro-
mocytoma of Adrenal gland Scaled Score), have been introduced aiming to pro-
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vide a detection tool for malignant PCCs. The PASS system takes into conside-
ration 12 morphological parameters, each of them, if present, adding 1 or 2 
points to the score (see Patients and Methods; Table 1). According to this scoring 
system, the tumours are divided into tumours with potentially aggressive beha-
vior (PASS ≥ 4) and tumours that behave in a benign fashion (PASS < 4) [9]. 

However, this system remains controversial and not widely accepted as 
a reliable predictor of malignancy or aggressive behaviour of PCCs [2, 10, 11]. 
Other multiparameter systems have also been proposed [12, 13], yet none with 
satisfactory applicability. 

The aim of our study was to define the spectrum of morphological fea-
tures of PCCs and PGs and to apply the PASS scoring system on 20 cases of 
PCCs and PGs that had been diagnosed at our institution and estimate its 
correlation to the disease course; to estimate the proliferation index and anti-
apoptotic activity by means of immunohistochemical stainings with Ki-67 and 
Bcl-2 monoclonal antibodies, respectively; to estimate the correlations of Ki-67 
and Bcl-2 expressions to the PAS Score and the disease course, and finally, with 
the application of multivariate regression analysis to select the parameters with 
significant prognostic value. 
 
 

Materials and Methods 
 
We retrospectively analysed archival slides and additionally H.E.-stai-

ned FFPE sections from 15 PCCs (9 males and 6 females) and 5 PGs (1 male 
and 4 females) diagnosed at our institution from April 1999 until April 2010. 
The mean follow-up of the patients from the time of operation was 88.5 months 
(min. 14; max. 158). Histopathological reports were used to obtain the macro-
scopic parameters of the tumours. Two pathologists independently revised the 
slides to verify the accuracy of the initial microscopic evaluation. In cases 
where discrepancies were noted (in respect to the initial evaluation and/or inter-
observer discrepancy), a third pathologist was consulted and equivocal para-
meters were solved by consensus. Afterwards a PASS scoring was performed 
for the parameters comprised in the PASS score (Table 1). 

Additional immunostainings (IS) (using the EnVision Flex visualization 
system and tissue pretreatment in PT link; DAKO, Denmark) for Ki-67 (clone 
MIB-1, dilution 1 : 25, DAKO) and Bcl-2 (clone 124, dilution 1 : 50, DAKO) 
were prepared from all cases. Quantitative evaluation of the IS was also con-
ducted by two pathologists independently using the Image Analysis Software 
Lucia M. Positive signals were counted in 5 sets of 1000 cells, and the results 
were recorded as percents. 
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Table 1 
 

Parameters comprising the PASS 

Parameters Points 
Vascular invasion 
Capsular invasion 
Peri-adrenal fat invasion 
Large cell nests or diffuse growth 
Focal or confluent necrosis 
High cellularity 
Tumour cell spindling 
Tumour cellular monotony 
Mitosis rate > 3 per 10 hpfs 
Profound nuclear pleomorphism 
Nuclear hyperchromasia 

1 
1 
2 
2 
2 
2 
2 
2 
2 
1 
1 

 
Besides the PASS parameters and IS for Ki-67 and Bcl-2, we also 

recorded the following features: age and gender of the patients, greatest tumour 
dimension, tumour weight, survival and disease-free period after operation, and 
the total follow-up time after operation. Clinical data were obtained from medi-
cal histories of the patients form the University Clinics for Nephrology, Uro-
logy and Maxillofacial Surgery. Since most of the patients survived during the 
follow-up (except for one female and two males), we included the disease-free 
interval after the operation as an alternative to survival in order to assess the 
biological behaviour of the tumours. According to this, we divided the patients 
into two groups: patients with indolent disease course (ID group) (n = 15), and 
patients having an aggressive disease course (AD group). The AD group con-
sisted of 5 patients (4 PCCs and 1 PG), three who died, and 2 who developed 
recurrences or metastases during the follow up. All data were analyzed with 
Statistica software [14], using both descriptive and analytical statistics (para-
metric and non-parametric correlations, t-test, Chi-square, multiple regression 
analysis – standard and backwards stepwise). 
 
 

Results 
 
 The mean age of the patients at the time of operation/biopsy was 49 
years (Min. 14; Max. 65), and the mean time of follow-up after the operation 
was 88.5 months (Min. 14; Max. 158). There was an equal number of males and 
females (Figure 1). 
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Males, 10, 50%emales, 10, 50%

 
Figure 1 – Distribution of patients according to gender 

 
The distribution of the patients according to age and gender is presented 

in Table 2, as well as the macroscopic features of the tumours. 
 
Table 2  

Distribution of patients according to age, gender,  
survival, and macroscopic features of tumours 

 Code Dg Age Gender Dim 
(cm) 

Weight 
(g) Necrosis Alive/Dead After Oper. 

(months) 

1 PCC16 Pheo 65 m 8 380 present alive 14 

2 PCC14 Pheo 50 f 2 25 present alive 108 

3 PCC9 Pheo 51 f 14 400 present alive 110 

4 PCC5 Pheo 48 f 8.2 80 absent alive 134 

5 PCC4 Pheo 58 f 15 240 present dead 138 

6 PCC3 Pheo 39 m 5.1 80 absent alive 143 

7 PCC2 Pheo 54 m 6.5 50 absent alive 146 

8 PCC8 Pheo 14 m 8 80 absent alive 151 

9 PCC1 Pheo 41 m 4 50 absent alive 148 

10 PCC6 Pheo 44 m 7 90 present alive 43 

11 PCC7 Pheo 50 f 7 85 absent alive 37 

12 PCC10 Pheo 48 m 5 85 absent dead 23 

13 PCC11 Pheo 65 f 3 30 present alive 158 

14 PCC12 Pheo 46 m 7.7 135 present dead 147 

15 PCC13 Parag 62 f 18 410 present alive 60 

16 PCC15 Pheo 41 m 6 65 present alive 96 

17 PCC17 Parag 47 f 3.8 50 absent alive 24 

18 PCC18 Parag 65 f 9.5 250 absent alive 39 

19 PCC19 Parag 55 f 11.5 85 absent alive 24 

20 PCC20 Parag 38 m 6 30 present alive 26 
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Based upon the microscopic features of the tumours, two groups emer-
ged. In the first one there were tumours with "benign-like" morphology, consi-
sting of relatively uniform cells with pale cytoplasm and large nuclei with 
prominent nucleoli, arranged in well defined nests, without detectible mitotic 
activity, no capsular involvement, and scarce stromal connective tissue (Figure 
2). This group consisted of 5 tumors (4 PCCs and one PG). 

The second group contained the reminder of the cases – with "malign-
nant-like" morphology, where nuclear hyperchromasia, bizarre nuclei, pseudo-
cystic degeneration, focal or confluent necroses, haemorrhages, increased mito-
tic count and pathological mitoses were more frequent findings. In 4 cases 
capsular invasion was detected (Figure 3).  

 
              H.E. 200 × magnification 

Figure 2 – Tumor from "benign-like" morphological group  
 

 
A. Nuclear pleomprphism 
B. Vascular invasion 
C. Capsular invasion 
D. Necrosis 
E. Atypical mitosis 

 

Figure 3 – Microphotographs of tumours from "malignant-like" morphologic group 
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Due to the difficulties we encountered while trying to compare relati-
vely non-uniform histopathological reports, a necessity for applying the PAS 
Score emerged (Table 3). 
 
Table 3  
 

PAS Score and Immunostaining expressions of Ki-67 and Bcl-2 

 Code PASS Ki-67 
(% positive) 

Bcl-2 
(% positive)

1 PCC16 8 0.2 0.5 
2 PCC14 3 0.5 1 
3 PCC9 8 0.5 0 
4 PCC5 2 0 3 
5 PCC4 6 1 5 
6 PCC3 0 0 1 
7 PCC2 3 1 1 
8 PCC8 5 0.5 2 
9 PCC1 6 3 1 

10 PCC6 5 1 3 
11 PCC7 6 0.5 2 
12 PCC10 4 3 75 
13 PCC11 10 0.2 40 
14 PCC12 4 0.2 2 
15 PCC13 11 12 0.2 
16 PCC15 6 2 3 
17 PCC17 2 7 10 
18 PCC18 4 1.5 96 
19 PCC19 8 8 98 
20 PCC20 7 2.1 2.7 

 
The mean PAS Score in the analyzed group was 5.5 (Min. 0; Max. 11) 

(Fig. 4).  
Five patients had PASS lower than 4 (PASS group I), and 15 had PASS 

equal or higher than 4 (PASS group II). There was no significant difference in 
the PAS Score distribution either between the PCCs and PGs, or between males 
and females. 
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Figure 4 – Frequency distribution of PAS Score 

 
However, as expected, the difference between PAS Scores in morpho-

logic group I ("benign-like" morphology), (mean PASS = 2; min. 0; max. 3; St. 
Dev. 1.22) compared to morphologic group II ("malignant-like" morphology) 
(mean PASS = 6.53; min. 4; max. 11; St. Dev. 2.13) was significant (p < 0.01) 
(Figure 5). 

 
Categ. Box & Whisker Plot:     PASS

 Mean 
 ±SE 
±SD 

1 2
Morph.Gr.

0

1

2

3

4

5

6

7

8

9

P
A

S
S

 
Tukey HSD for unequal N (Spjotvoll/Stoline); p < 0.01 
Mann-Whitney U test; p < 0.01 

Figure 5 – Difference in PASS between morphologic groups I and II 
 
During the follow-up, three of the patients died. A 58 year old female 

with PAS Score 6 died during the first month after the operation. The two males 
who were 48 and 46 years old (at operation) with a PAS Score 4, and died 5 and 
79 months after the operation, respectively. There was no significant difference 
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between the mean PAS Score of the patients with indolent disease (ID group) 
compared to those with aggressive disease (AD group) (p > 0.05) (Fig. 6). 
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T-value: -0.48; df = 18; p > 0.05 

Figure 6 – Mean PAS Score in ID group compared to AD group 
 
Descriptive statistics for the rest of the analysed parameters are presen-

ted in Table 4. 
 
Table 4 
 

Descriptive statistics of analyzed parameters 

 Mean Median Min. Max.

Age 49.05 49 14.0 65.0 

Tu. dimension 7.77 7.0 2.0 18.0 

Tu. weight 135 80.0 25.0 410.0

Ki67% 2.2 1.0 0.0 12.0 

Bcl2% 17.32 2.35 0.0 98.0 

Time from operation 88.45 102.0 14.0 158.0
 
We found significantly higher Bcl-2 expression compared to Ki-67 (p < 

0.05) (Table 4 and Figs. 7–8). 
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A.     Lowest Ki-67 
expression 

B. Highest Ki-67 
expression 

C. Lowest Bcl-2 
expression 

D. Highest Bcl-2 
expression 

 

Figure 7 – Examples of immunohistochemical expressions for Ki-67 and Bcl-2 
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Figure 8 – Difference between mean Ki-67 and Bcl-2 expressions  

(% positive tumour cells) 
 
Statistical analysis showed no significant differences between the PASS 

group I and PASS group II tumours regarding Ki-67 and Bcl-2 expressions, or 
regarding the tumour weights and tumour dimensions (p > 0.05). The same 
applies to the morphological groups I and II. 

We also compared the Ki-67 and Bcl-2 expressions between PCCs and 
PGs from the analysed group. There was a significantly lower Ki-67 expression 
in PCCs in comparison to PGs (Fig. 9). Such a difference was not found for the 
Bcl-2 expression.  
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Figure 9 – Ki-67 expressions in PCCs compared to PGs 
 

Differences in Ki-67 and Bcl-2 expressions between ID and AD groups, 
and between the PASS group I compared to PASS group II tumours, were not 
statistically significant (p > 0.05). 

Significant correlations between the analysed parameters (including 
PASS) are summarized in Table 5. 

The PAS Score was in correlation only to the individual parameters 
comprising it, but not to any of the others including the disease course and the 
lethal outcome. There were also expected correlations between the individual 
parameters comprising the PAS Score, although some of them were negative 
(Table 5). 

The only parameter correlated with lethal outcome was the aggressive 
disease course (biological behaviour of the tumuor) (Spearman R = 0.63; p < 
0.01) which is, on the other hand, a spurious correlation since the assessment 
(and the definition) of the disease course in half of the patients from the AD 
group was based upon their lethal outcome (correlation between inherently 
equal parameters). 

Correlation analysis also revealed that some of the PASS parameters 
(vascular invasion and presence of atypical mitoses) were positively correlated 
to the tumour weight. The disease course was in positive correlation to the tumour 
weight, and as expected, to the presence of vascular invasion and atypical 
mitoses (Table 5), however there were no statistically significant differences in 
tumour weight between the ID and AD groups (p > 0.05) (Fig. 10). 
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Table 5 
 

Significant correlations between analyzed parameters 

Parameters Spearman p-level
Disease course & Tu. weight 0.48 0.036 

Disease course & Vasc 0.52 0.018 

Disease course & Living/Dead 0.72 0.001 

Disease course & Atyp. Mitos. 0.51 0.021 

Age & High Cellul -0.45 0.047 

Age & Hyperchrom. 0.45 0.049 

Tu. diameter & Tu. weight 0.78 0.001 

Tu. weight & Vasc 0.75 0.002 

Tu. weight & Atyp. Mitoses 0.56 0.037 

Ki67% & LargNest/Diff 0.50 0.025 

Ki67% & Cel. Monotony 0.47 0.038 

Bcl2% & Vasc. -0.52 0.018 

Bcl2% & Spindling 0.56 0.011 

Bcl2% & Mitoses -0.51 0.02 

Bcl2% & Atyp. Mitoses -0.47 0.038 

Vasc & Atyp. Mitoses 0.50 0.021 

Periadren & Hyperchrom. 0.46 0.041 

LargeNest/Diff & Ki67% 0.50 0.024 

LargeNest/Diff & Hyperchrom. 0.45 0.045 

Spindling & Mitoses -0.57 0.008 

Spindling & Atyp. Mitoses -0.45 0.044 

Mitoses & Spindling -0.57 0.008 

Mitoses & Atyp. Mitoses 0.79 0.00003

Nucl.Pleom. & Hyperchrom. 0.49 0.028 

Vasc = vascular invasion; High cell. = High cellularity; Living/Dead = alive vs. dead patients; 
Atyp. Mitoses = atypical mitoses; Hyperchrom. = hyperchomatic nuclei; LargeNest/Diff. = pre-
sence of large nests and diffuse growth pattern; Cel.Monotony = cellular monotony; Spindling = 
predominance of spindle tumour cells; Nucl.Pleom. = pronounced nuclear pleomorphism  
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t-value – 1.19; df = 17; p = 0.24 

Figure 10 – Tumour weight in patients with indolent  
and aggressive disease course 

 
In multiple regression analysis, all of the independent variables (age, 

gender, greatest tumour diameter, tumour weight, Ki-67 and Bcl-2 expression, 
and PASS) failed to show a significant predictive value regarding the disease 
course and lethal outcome (Tables 6 and 7).  
 
Table 6 

Regression Summary for Dependent Variable: Disease course 
R = .59617254 R² = .35542170 F(7,11) = .86649 p < .56009 Std. Error of estimate: .43017 

 Beta p-level 

Intercept  0.018456 

Age -0.348026 0.365265 

Gender -0.114376 0.719492 

Diameter 0.506520 0.314066 

Weight 0.039077 0.936008 

Ki67% 0.130481 0.657260 

Bcl2% 0.132417 0.641023 

PASS 0.025764 0.932340 
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Table 7 
 

Regression Summary for Dependent Variable: Alive/Dead 
R = .59910665 R² = .35892878 F(7,9) =.71986 p < .66015 Std. Error of estimate: .35454 

 Beta p-level 
Intercept  0.747966 

Age 0.256447 0.518923 
Gender -0.149282 0.663365 

Diameter 0.621225 0.267540 
Weight -0.071532 0.897050 
Ki67% -0.334448 0.340954 
Bcl2% 0.501075 0.158579 
PASS -0.428392 0.254361 

 
Backward stepwise multiple regression analysis for the independent PASS 

parameters was performed in order to reach the best significant combination. 
This analysis discarded all of the independent variables, as none of them was 
found to have a predictive value for the disease course in this series.  

Finally, examined parameters showed no significant difference between 
the indolent disease course group (ID), compared to the group with aggressive 
disease course (AD). 
 
 

Discussion 
 
Our study did not recognize the predictive value of the PASS system as 

an independent predictor of the aggressiveness of PCCs, unlike the one origi-
nally conducted by Thompson [9] and the work of Strong et al. [17]. The results 
described herein correlated well to the studies of Aqarwal et al. [15] and 
Fernandez et al. [16]. As far as the proliferation marker Ki-67 is concerned, our 
results differ from those of Thompson [9], de Wailly et al. [10], van der Harst et 
al. [18], and Nagura et al. [19], all of which have identified Ki-67 expression to 
be either a predictor of aggressive biological behaviour, or at least to be helpful 
in identifying neoplasms with an increased risk of recurrence. However, in 
those studies there are highly variable cut-off values for the Ki-67 expression 
ranging from 2%, to over 10%, meaning that in different series highly variable 
Ki-67 expressions had been observed. In none of the aforementioned studies is 
the Ki-67 cut-off value the same.  

Strong et al. [17], besides the Ki-67, also tested the immunohistoche-
mical expression of several cell cycle and apoptosis related proteins, such as: 
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Bcl-2, p53, mdm-2, Cyclin D1, p21, and p27. They found that there was no dif-
ference in staining between benign and malignant tumours for any of the 
markers, except for the Ki-67, which tested positive (> 2%; according to their 
cut-off value) in 2 of 4 cases with a malignant disease course, compared to only 
3 positive of 41 cases with a clinically benign disease course. With considerable 
precaution about the number of cases, the fact remains that the Ki-67 staining 
was positive in only 50% of the cases with a malignant disease course, which is 
similar to the results of van der Harst et al. [18].  

As far as other histopathological parameters are considered (some of 
them incorporated in PASS) as possible predictors for the disease course in 
PCCs, we found several studies with different conclusions. Besides the 
confirmatory studies of the predictive value of PAS Score [9, 17], there are 
studies that have found different subsets of macroscopic and microscopic 
features that were correlated to the biological behaviour of PCCs. Eisenhofer et 
al. [18] found the combination of Ki-67 immunohistochemical expression (cut-
off 2.5%), tumour size and localization (adrenal vs. extra-adrenal) to be inde-
pendent predictive parameters, while in the study of Linnoila et al. [12] the 
combination of parameters predictive of malignancy included: extra-adrenal 
localization, coarse nodularity of the primary tumour, confluent tumor necrosis, 
and absence of hyaline globules.  

Being aware of the restrictions of our study, mainly because of the small 
number of patients, a flaw being observed in other similar studies, and also 
mentioned in the review by Eisenhofer et al. [2], and the relatively short follow-
up (mean 88.5 months; min. 14; max. 158), we still find the results indicative of 
a need for a completely different type of predictive parameters, not based only 
on tumour morphology (except for the identification of metastatic spread), and 
immunohistochemical expressions of variable cell cycle/apoptotic markers. 

We find the PASS system to be quite complicated and difficult to 
implement in routine work. It consists of many variables, some of which are 
especially susceptible to subjective interpretation (e.g. "cellular monotony", 
"profound nuclear pleomorphism", and "nuclear hyperchromasia") because there 
are no strict rules for their assessment. Probably this is one of the reasons why 
some studies have failed to confirm the predictive value of the PASS system, 
and others come up with results that different combinations of some of the para-
meters (but not all) were correlated to the biological behaviour of the tumours. 

On the other hand, if we take into consideration the results from studies 
such as the one by Yoshida et al. [20] and Tanaka et al. [21], where they report 
survival times for malignant PCCs (with metastases) in the range of decades, 
one may realize that when PCCs are concerned, even the term "malignant" is a 
relative category. So then, we are trying to predict the behaviour of a tumour 
which in some cases may have many histological features of malignancy (cel-
lular and nuclear pleomorphism, mitotic activity, vascular propagation) and still 
be "benign" in nature; or even have metastasised as a "truly malignant" tumour, 
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but the patient is still alive after 26 years (with proven multiple bone metasta-
ses) in other cases [20]; yet, in other cases it may lack most of the features of 
malignancy, but manifests an aggressive disease course anyway. It seems that 
the term "malignant" has a relative meaning when speaking of pheochromo-
cytomas. This is probably another important reason why we still fail to develop 
a reproducible system for predicting the biological behaviour of pheochromo-
cytomas. 

Further studies comprising a larger number of patients have to be con-
ducted in order to find a reproducible histopathological and/or immunohisto-
chemical multiparameter system that can reliably predict malignant behaviour 
of PCCs. It appears that in the future, investigations should be focused on 
fundamentally different features of PCCs from those that have been occupying 
attention in the past decades. Maybe we should better look at the host-tumour 
interactions and not only analyze the tumours themselves. 
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ХИСТОЛОШКИ КАРАКТЕРИСТИКИ, Ki-67 И Bcl-2 
ИМУНОХИСТОХЕМИСКА ЕКСПРЕСИЈА И НИВНА КОРЕЛАЦИЈА  

СО АГРЕСИВНОСТА НА ФЕОХРОМОЦИТОМИТЕ 
 

Јовановиќ Р., Костадинова-Куновска С., Богоева Б.,  
Спасевска Л., Петрушевска Г. 

 
Инсtиtуt за pаtолоgија, Медицински факулtеt, Скоpје, Р. Македонија 

 
 

Феохромоцитомите и параганглиомите се ретки тумори, најчесто бенигни, 
иако во околу 10% од случаите се однесуваат малигно. За овие тумори нема 
сигурни морфолошки критериуми за процена на малигниот потенцијал, освен 
присуството на метастази. Спроведовме морфолошка и имунохистохемиска ана-
лиза на 15 феохромоцитоми и 5 параганглиоми, во обид да ги корелираме морфо-
лошките карактеристики и имунохистохемиската експресија на Ki-67 и Bcl-2 со 
биолошкото однесување на туморите. Според биолошкото однесување на тумо-
рите, пациентите беа поделени во група со индолентен клинички тек (ID) и група 
со агресивен клинички тек (AD). Морфолошката анализа ги вклучи параметрите 
кои го сочинуваат PASS градуирачкиот систем, најголемиот дијаметар на тумо-
рите и тежината, а ги анализиравме и полот и возраста на пациентите, како и вре-
мето на преживување и времето поминато од иницијалната операција до појава на 
рецидиви или метастази. Според хистоморфолошките белези туморите беа поде-
лени во група со „бенигнен изглед“ и група со „малигни карактеристики“. Текот 
на болеста не беше корелиран со PASS градуирачкиот збир, ниту со одделните 
параметри кои го сочинуваат истиот. Останатите морфолошки параметри, како и 
имунохистохемиската експресија на Ki-67 и Bcl-2, не го предвидуваат текот на 
болеста, иако експресијата на Ki-67 беше сигнификантно повисока кај параган-
глиомите во однос на феохромоцитомите (p < 0,01). Дел од PASS параметрите 
(присуство на васкуларна инвазија и атипични митози) покажаа позитивна коре-
лација со тежината на туморите (R = 0,75; p < 0,01 и R = 0,56; p < 0,05, соодветно). 
Текот на болеста беше позитивно корелиран со тежината на туморите, присуството на 
васкуларна инвазија и атипични митози, сепак не утврдивме статистички сигни-
фикантна разлика помеѓу ID и AD групата во однос на овие параметри (p > 0,05).  
 
Клучни зборови: феохромоцитоми, малигни феохромоцитоми, параганглиоми, 
PASS, имунохистохемија, Ki-67, Bcl-2. 
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