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Ag gres sive fibromatosis (desmoid tu mor) is an un -

com mon lo cally in va sive non-metastasizing neo plasm le -

sion. Desmoid tu mor con sists of fibroblasts, mio fibro-

 blasts and a sig nif i cant amount of extracellular ma trix.

p27KIP1 (p27) pro tein is a mem ber of the uni ver sal cy -

clin-dependent kinase in hib i tor (CDKI) fam ily that reg u -

lates pro gres sion through the cell cy cle. In var i ous hu man

neoplasms the de creased level of p27 was ob served. 

There were ana lysed 42 spec i mens of ag gres sive

fibromatosis, in which there were 24 ab dom i nal and 18

ex tra-ab dom i nal cases. There was per formed immuno -

histochemical anal y sis em ploy ing a monoclonal an ti -

body against p27 pro tein and Ki-67 (Novocastra, UK).

The sec tions for immunohistochemical study were

stained us ing the streptavidin – bi o tin method. The ave -

rage per cent age of cells stained pos i tively for all cases

for p27 and Ki-67 was 22.1% (SD=29.2) and 6.0%

(SD=8.8) re spec tively. There was no sta tis ti cally sig nif i -

cant dif fer ence be tween Ki-67 or p27 ex pres sion in ab -

dom i nal and ex tra-ab dom i nal lo ca tion.

Anal y sis of p27 and Ki-67 ex pres sion lev els might in -

di cate that low pro lif er at ing ac tiv ity of desmoid fibro -

blasts is con nected with an other mech a nism than the

one, in which p27 takes part.

In tro duc tion

Ag gres sive fibromatosis, also re ferred to as desmoid tu -

mor or deep fibromatosis, is a mesenchymal neo plasm, which

de vel ops from mus cle con nec tive tis sue, fasciae and apo neu -

ro ses [29]. Al though it pres ents a ten dency to in fil trate the sur -

round ing tis sues and struc tures, it rarely meta stasizes. Des -

moid tu mor con sists of fibroblasts, miofibro blats and

a significant amount of extracellular ma trix (ECM), es pe cially 

col la gen bun dles [1]. Tak ing un der con sid er ation its lo ca tion,

ag gres sive fibromatosis may be clas si fied as: ex tra-ab dom i -

nal, ab dom i nal and intra-ab dom i nal [29].

The ae ti ol ogy of desmoid tu mor is not clear. Nev er the -

less, few causes of this neo plasm are in di cated such as: ge -

netic fac tor, trauma or en do crine agent (re view Ferenc et al.

[8]) [10, 24]. Al though ag gres sive fibromatosis is a be nign

tu mor, it tends to re cur af ter com plete re sec tion [16]. 

A multifunctional p27KIP1 (p27) pro tein, to gether with

p21WAF1 and p57KIP2 is a mem ber of CIP/KIP fam ily which

takes part in cell cy cle reg u la tion. The pro teins gath ered in

this fam ily act as in hib i tors of cyclins-CDK kin ases such as

cyclin E-CDK2, cyclin A-CDK2, cyclin D-CDK4 and

cyclin B-CDK1 [4, 11, 21, 27, 28]. The lack or de pleted

level of p27 is of ten a hall mark of many tu mors and might be 

a pre dic tor of poor di ag no sis [6, 17, 23, 25].

The aim of this study was to es ti mate the level of p27

and Ki-67 ex pres sion in the ex am ined cases of ag gres sive

fibromatosis and to con sider its im por tance in cell cy cle reg -

u la tion in this neo plasm.

Ma te rial and Meth ods

Ma te rial

42 for ma lin-fixed, par af fin-em bed ded tis sue blocks of

ag gres sive fibromatosis (desmoid) were stud ied, among
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which there were 24 ab dom i nal and 18 ex tra-ab dom i nal

cases. All the sec tions were in de pend ently ex am ined by two

ex pe ri enced pothologists (A.K. and J.S.), us ing a confe -

rence mi cro scope and were histopathologically clas si fied,

as rec om mended by Weiss and Goldblum [29].

Immunohistochemical screen ing

Each tu mor sec tion, 4 µm thick, was deparaffinized and

sub jected to an ti gen re trieval by microwaving in 10 mM of

ci trate buffer (so dium ci trate, pH 6.0) for 15 min or by in cu -

ba tion in wa ter bath in Tar get Retrival So lu tion Ci trate pH

6.0 (code: S2369, DAKO Cytomation, Den mark) for 40 min 

at 95–99°C, re spec tively for Ki-67 and p27. En dog e nous

peroxidase ac tiv ity was blocked by in cu bat ing the depa -

raffinized sec tions in 3% hy dro gen per ox ide (H2O2) for 5

min. Non spe cific an ti body bind ing was re duced by in cu ba -

tion of the sec tions for 10 min with nor mal horse se rum only 

for Ki-67 stain ing. The sec tions were in cu bated with

anti-Ki-67 (clone: MM1, Novocastra, UK) and anti-p27

(clone: 1B4, Novocastra, UK) monoclonal an ti bod ies at di -

lu tion of 1:120 and 1:50 re spec tively, for 1 hour at room

tem per a ture. In the neg a tive con trol re ac tion the pri mary an -

ti body was omit ted. This was fol lowed by in cu ba tion with

the Novocastra Uni ver sal De tec tion Kit (NCL-RTU-D) for

Ki-67 and with LSAB®+SYSTEM-HRP re agent (code:

0690, DAKO Cytomation, Den mark) for p27. 3,3’-dia mi -

no benzidine (DAB) was used as a chromogen to yield

brown re ac tion prod ucts. The sec tions were counter stained

with Mayers hematoxylin, de hy drated and mounted. 

The par af fin em bed ded sec tions from ton sil were used

as pos i tive con trol for Ki-67 and p27. For each case of des -

moid the immunohistochemical re ac tion for CD34 (clone:

QBEnd/10, Novocastra, UK) was per formed.

The immunohistochemical stain ing of cells was es ti -

mated by means of the qual i ta tive method us ing com puter

pro gram IMAGEJ v. 1.34. The per cent age of pos i tive

cells per 250–900 ag gres sive fibromatosis cells, counted

with 40× mag ni fi ca tion of ob jec tive lens, was used to ex -

press the re sults, which were graded into four groups: (-) – 

less than 10% of tu mor cells stained pos i tively; (+) –

10–50% of tu mor cells stained pos i tively; (++) > 50% of

tu mor cells stained pos i tively. Le sions scored as (++)

were con sid ered as show ing high ex pres sion (overex -

pression) of the pro tein.

Sta tis ti cal pro ce dure

The ba sic sta tis ti cal anal y sis (arith me tic mean and stan -

dard de vi a tion) was per formed. All the pa ram e ters rep re -

sented as the mean per cent age of pos i tively stained cells

were com pared us ing Pearson test, where p<0.05 was con -

sid ered sig nif i cant.

Re sults

Two groups of desmoid tu mors were ex am ined depen -

dently on their lo ca tion: ab dom i nal and ex tra-ab dom i nal.

Group one in cluded 24 (100%) spec i mens col lected from

women, while group two 12 (66.7%) spec i mens col lected

from women and 6 (33.3%) from men. There was a high

cor re la tion be tween fe male sex and pres ence of ag gres sive

fibromatosis in both groups.

The av er age per cent age of cells stained pos i tively for

all cases for p27 and Ki-67 was 22.1% (SD=29.2) and 6.0%

(SD=8.8), re spec tively. Mean val ues of both pro teins ex -

pres sion for ab dom i nal and ex tra-ab dom i nal group are pre -

sented in Ta ble 1. There was no sta tis ti cally sig nif i cant

dif fer ence be tween Ki-67 ex pres sion in ab dom i nal and ex -

tra-ab dom i nal lo ca tion (Ta ble 2). Sim i lar re sult was ob -

served for p27 expression as well (Table 3).
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TABLE 1
The av er age per cent of p27 and Ki-67 pos i tive cells in the
stud ied groups

 Pro tein p27 Ki-67

Group

(tu mor lo ca tion)

N M SD N M SD

Ab dom i nal 24 27.0 4.9 23 6.4 2.0

Ex tra-ab dom i nal 18 15.7 8.8 11 5.2 4.9

N – num ber of cases; M – arith me tic mean; SD – stan dard de vi a tion

TABLE 2
The num ber and the per cent age of Ki-67-pos i tive and 
neg a tive cases in the stud ied groups

Group 

(tu mor lo ca tion)

-

n (%)

+

n (%)

++

n (%)

Ab dom i nal 17 (73.9) 6 (26.1) 0 (0.0)

Ex tra-ab dom i nal 10 (90.9) 1 (9.1) 0 (0.0)

(-) – < 10% of pos i tive cells; (+) – 10–50%; (++) – > 50%; n (%) –

num ber (per cent) of pos i tive/neg a tive cases

TABLE 3 
The num ber and the per cent age of p27-pos i tive and 
neg a tive cases in the stud ied groups

Group

(tu mor lo ca tion)

-

n (%)

+

n (%)

++

n (%)

Ab dom i nal 13 (54.2) 3 (12.5) 8 (33.3)

Ex tra-ab dom i nal 12 (66.7) 3 (16.7) 3 (16.7)

(-) – < 10% of pos i tive cells; (+) – 10–50%; (++) – > 50%; n (%) – num ber

(per cent) of pos i tive/neg a tive cases



The ab dom i nal lo ca tion of desmoid tu mor was predo -

mi nant in the group of pa tients aged be tween 20 and 30

years and this fre quency was sta tis ti cally sig nif i cant in all

the ana lysed age groups (p<0.05). Also the dif fer ences

among age groups for ex tra-ab dom i nal lo ca tion of the ag -

gres sive fibro matosis were no ticed but there was no sta tis ti -

cal signi ficance (Table 4).

Dis cus sion 

From among 34 cases, an a lyzed as re gards the level of

Ki-67 ex pres sion, only in 7 (20,6%) of them, the ex pres sion

was ob served, whereas overexpression of this pro tein was

not found at all. These re sults co in cide with the data re -

ported by other au thors. Kouho et al. [14] did not ob serve

Ki-67 ex pres sion in the ex am ined cases of desmoid tu mor or 

the ex pres sion was vis i ble only in sin gle cells, which was re -

garded as neg a tive re sult. Hoos et al. [12] ob tained sim i lar

re sults in 24 an a lyzed desmoid cases.

Leithner et al. [15] noted Ki-67 ex pres sion in 20 out of

80 cases of ag gres sive fibromatosis. They as sumed the

value of ex pres sion at the level of 5% to be a pos i tive re sult.

The ex pres sion over 10% was ob served only in two cases. In 

turn, Hoos et al. [13] dem on strated high level of Ki-67 ex -

pres sion (overexpression) in 18 and its lack in 35 out of 53

cases of desmoid tu mor, as sum ing the value of ex pres sion at 

the level of 20% prov ing overexpression. 

Ag gres sive fibromatosis, de spite the ten dency to lo cal 

in fil tra tion of the sur round ing or gans, is a be nign neo -

plasm and it does not metastasize [16, 24]. In our stud ies

Ki-67 ex pres sion was not ob served in 90.9% of desmoid

cases with ab dom i nal lo ca tion and in 73.9% of cases with

ex tra-ab dom i nal lo ca tion. These re sults con cern ing Ki-67

ex pres sion point to low proliferative ac tiv ity of desmoid

cells, which was re ported by other au thors, too [12, 13, 14, 

15]. This may in di cate that in creased proliferative ac tiv ity

of fibroblasts is not the base of proliferative mech a nisms

of this neo plasm. How ever, the fact is that fibroblasts

found in this tu mor syn the size sig nif i cant amount of

extracellular ma trix, par tic u larly type 1 col la gen [1]. Col -

la gen fi bers are or ga nized in bun dles which mark edly

limit cell-to-cell con tact [29]. Trans form ing Growth Fac -

tor β (TGF-β) has ad di tion ally stim u lat ing ef fect on col la -

gen syn the sis and on de pos it ing extracellular ma trix

com po nents by fibroblasts [7, 9]. TGF-β ex pres sion in ag -

gres sive fibromatosis cells is sig nif i cantly el e vated in re -

la tion to nor mal fibroblasts [18, 19].

Re cep tion of ex ter nal sig nals stim u lat ing and in hib it ing

cell di vi sion is one of the func tions of p27 pro tein [2, 20].

The level of p27 pro tein ex pres sion is high in cells in rest ing

phase or in those ex posed to antimitogenic fac tors. Then,

when a mitogen acts on a cell and there co mes to the de -

crease of p27 level, the cell passes G1 phase of the cell cy cle

and gets ready for fur ther phases [2, 17]. p27 pro tein is also

an in hib i tor of the ac tiv ity of cyclin E-CDK2, cyclin

A-CDK2 and cyclin D-CDK4 com plexes, re spon si ble for

pRb pro tein phosphorylation, which en ables re al iza tion of

sub se quent cell cy cle phases but its ac tiv ity is higher with

re gard to cyclin E-CDK2 com plex than to cyclin D-CDK4

or cyclin A-CDK2 com plexes [2, 4, 22, 27]. In turn,

overexpression of p27 pro tein in a cell causes ar rest of cell

cy cle in G1 phase [22, 27].

The change of the level of p27 pro tein ex pres sion oc -

curs in post-transcriptional stage be cause the level of p27

mRNA does not change in the course of cell cy cle [2, 22].

How ever, the level of ac tive pro tein in a cell changes sig nif -

i cantly dur ing sub se quent phases of the cell cy cle. It is pos -

si ble be cause p27 is found in a cell as so ci ated with

cyclin-CDK com plexes. Its af fin ity to these com plexes is

sig nif i cantly higher than to sub units form ing them [4]. Al -

though p27 is an in hib i tor of ac tiv ity of var i ous cyclin-CDK

com plexes, its abil ity to their func tions in hi bi tion is not the

same [4, 22, 27]. In a cell, p27 pro tein is found in the form of 

sta ble bind ings with cyclin D-CDK4 and cyclin D-CDK6

com plexes not af fect ing sig nif i cantly their ac tiv ity. At the

same time, the pro tein it self does not ful fil its bi o log i cal

func tion that is, it does not ar rest the cell cy cle [2, 4]. Howe -

ver, when antimitogenic fac tor af fects the cell, p27 is relea -

sed from cyclin D-CDK4/6 com plexes and bind ing with

cyclin E-CDK2 or cyclin A-CDK2 complexes it blocks their 

activity [2, 27].

Ma jor ity of nor mal cells, which have al ready reached

the fi nal stage of dif fer en ti a tion have a high level of nu clear

p27 pro tein [2]. p27 acts as an in hib i tor of cell cy cle when it

is lo cated in the cell nu cleus, whereas when it is found in cy -

to plasm it does not dem on strate in hib i tory ef fect on the cy -

cle course [26]. Cy to plas mic lo ca tion of p27 pro tein fa vours 

the pro gres sion of cell cy cle and con trib utes to the trans for -

ma tion of a noeplastic cell. Ac cu mu la tion of p27 pro tein in

cy to plasm has been observed in many neoplasms [2]. 
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TABLE 4
The per cent age of ab dom i nal and ex tra-ab dom i nal cases 
in var i ous age groups

Group 

(tu mor lo ca tion)

A

%

B

%

C

%

D

%

Ab dom i nal 4.2 62.4 16.7 16.7

Ex tra-ab dom i nal 38.9 33.3 5.6 22.2

A – 20 years old and less; B – over 20 and no more than 30 years old; C –

over 30 and no more than 40 years old; D – over 40 years old



De crease or loss of p27 pro tein ex pres sion in tu mor

cells has been ob served in nu mer ous cases of neoplasms,

which is of ten as so ci ated with poor diagnostication. Au -

thors sug gest that the de pleted level of p27 pro tein in a cell,

more fre quently than its loss may con trib ute to the de vel op -

ment and pro gres sion of nu mer ous neoplasms (re view in

Belletti et al. [2]) [17]. Among the ex am ined cases of hepa -

to cellular car ci noma, in over 90% of them, the ex pres sion of 

p27 pro tein was not ob served [6]. De creased ex pres sion of

p27 was also noted in pros tatic gland adenocarcinoma cells

as com pared to nor mal cells. Fur ther more, the more ma lig -

nant histologically the neo plasm was the lower was the level 

of p27 pro tein [5]. Sim i lar re sults were ob tained in cer vi cal

intraepithelial neo pla sia [25]. In basaloid squamous cell car -

ci noma of the lar ynx high ex pres sion of the level of p27 pro -

tein was ob served in 40% of pa tients in whom no symp toms

of this dis ease were found [23]. Also in this study the au -

thors dem on strated an as so ci a tion of low level of p27 pro -

tein ex pres sion and the in crease of lar ynx car ci noma aggre -

ssiveness. The level of p27 pro tein ex pres sion may also be

a prognostic fac tor in lung car ci noma. Catzavelos et al. [3]

dem on strated in the an a lyzed cases with lung car ci noma,

that in pa tients with low level of p27 pro tein ex pres sion

there came to re cur rence or death, whereas high level of p27

was a good prognostic sign for a patient with this carcinoma.

So far, no data have been pub lished on the level of p27

pro tein ex pres sion in desmoid cells. In this study, 42 cases

of desmoid tu mors were ex am ined as re gard the pres ence of

p27 pro tein. In both groups – ab dom i nal and ex tra-ab dom i -

nal in over a half of cases there was lack of p27 pro tein ex -

pres sion but overexpression was found in 33.3% and 16.7%

of the cases re spec tively. In ma jor ity of cases with the ob -

served p27 pro tein ex pres sion, the pro tein was lo cated in the 

cell nu cleus. How ever, in 20% of the cases p27 was lo cated

in cy to plasm. It should be as sumed that in these cases p27

pro tein was not an in hib i tor of cell cy cle. Tak ing into ac -

count the ob tained re sults of p27 pro tein and Ki-67 ex pres -

sion, a hy poth e sis may be con sid ered that some other

mech a nism than that de pend ent on p27 pro tein forms the ba -

sis for low proliferative po ten tial of desmoid cells. How -

ever, to ver ify this hy poth e sis for desmoid tu mors fur ther

anal y sis is needed of the ex pres sion of p27 protein and other 

proteins engaged in the cell cycle regulation. 
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