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ABSTRACT The surg ica l stag ing procedure for both ovar ian and 
fallopian tube carcinoma is s imilar, and the classification sys
tem of these cancer types is maintained by the lntemation al 
Federation of Gynecology and Obstetrics (FIGO). Accurate 
surgical stag ing is cruc ial in the clinica l manageme nt of these 
cancer types, however, severa l aspects of the stagin g criteria 
lack robust support ing data. There is recent evidence tbat sim
ilar ge netic alterations occur with the same frequency betwee n 
fallopian tube and ovar ian cancer, when considering the same 
histologica l subtype. Th is sugges ts a common molecular pa
thogenesis betwee n these cancer types . The staging and treat
ment are, therefore, also esse ntially the same. Progress in 
unde rstanding the molecular even ts in both ova rian and fa llop
ian tube carc inogenes is and further deve lopments in molecular 
technology may help to improve classifica tion of both tumour 
types. We describe here the current consensus of staging both 
cancer types , the ex ist ing controversies and potential new 
trends in staging. 

Key words ovarian carcinoma , fallopian tube ca rcinoma , stag
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INTRODUCTION The current stag ing of invasive epithelial ovar
ian and fallopian tube carcinoma is based on both surgery and 
pathology. The classification system of these cancer types is 
maintained by the lnternat ional Federation of Gynecology and 
Obstetr ics (FIGO) ( 1 ). The stag ing of both cancers is shown in 
Tables I and 2. The objectives are quite clear: to estab lish an 
accurate diagno sis, to assess the extent of disease, to estimate 
a pati ent's indiv idual progn osis and to decide on approp riate 
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(neo-) adjuvant treatment. Accurat e surgical staging is impor
tant in clinical management as stag ing is a key com pon ent of 
treatment protoco ls and is therefor e used to dete rmin e treat
ment plans. We descr ibe here the current consensus of staging 
both cancer types, the exist ing controvers ies and potent ial new 
trends in staging. 

CURRENT CONSENSUS AND CONTROVERSIES IN STAGING OVARI

AN CARCINOMA Surgical staging of ovar ian cancer is based 
upon both experi ence and evidence, however , many aspects of 
the staging criteria lack robu st supporting data . 

OPERATING SURGEON It is established that if ovar ian cancer is 
suspected, cases should be managed by a mu ltidisciplinary te
am. Surgery is undoubt edly a major part of the manage ment of 
patients with ovar ian carcinoma. Recent reports suggest that 
the spec iality of the operat ing surgeon is an independent prog
nostic factor for ovarian cancer , with relatively poorer surv iva l 
rates for patients operated on by general surge ons compa red to 
those operated on by general or spec ialist gynaecolog ists (2- 7). 

STAGING LAPAROTOMY The current consensus still d ictates a 
laparotom y throu gh a midlin e incis ion. When future fertil ity is 
not an issue and where there are reasonable groun ds to suspect 
ovarian malignancy , the consensus is to perform a total hys
terectom y and bilatera l salpingo-oo phorec tomy. As part of the 
stag ing a thorou gh inspection of all the visce ral and par ietal 
peritonea l surfaces should be performed and any suspicious 
lesion should be biopsied and if possible remove d, retToper i
tonea l lymph node statu s should be assesse d by sam pling or 
lymphad enectomy, periton eal lavage and an infracolic omen
tectomy should be perfor med. Tota l macrosco pic cleara nce of 
disease is the ultim ate goal but , unfortunate ly, not always 
ach ievab le (8-9) . A midline laparo tomy allows access to the 
upper abdom en and a thorou gh tact ile and visual assessme nt of 
all the peritoneal surface s. Smears from the diaphra gm can be 
taken with a spatula and when nodu lar lesions on the 
diaphra gm are present biosp ies should be take n. Assess ing the 
upper abdomen is import ant as ovarian cancer cells, shed from 
the primary tumour , often disseminat e to the upper abdomen. 
This probably reílect s pressure changes and pattems of peri-
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ton ea l fluid shift w ithin the abdomen seco ndary to resp irat ory 

and bow e l moveme nts. A li suspic ious areas shou ld be biopsied 

an d if po ss ible remove d. When exp lor ing the periton ea l cavity 

ascites, when present, sbould be aspirated or abdominal/pelvic 

was hin gs w ith warme d norrna l sa line should be taken for cyto

log ica l exami nation be fore manipul ation ofthe ovari an tum our 

ma ss . Remova l of the app en dix durin g a stag ing laparotomy 

for ovarian ca nce r is co ntro ve rsial , howeve r, when invo lve

men t ín the di sease process is ap parent or depos its are present 

an appendec tomy shou ld be pe rforrned. 

When there is su ffic ient doubt about the nah1re an <l/or or igin of 

the tumour, one should do the minimum to make a diagnosis 

and pro vide imm ediate pa lliation . This might necess itat e a sec

ond surg ica l intervent ion but avoids tota l pe lvic clea ran ce ín 

for examp le wo men wi th gerrn ce ll tumours w ho wish to retai n 

fertility . Fro zen sect ion s might be usefu l ín se lected cases to 

co nfirm malignancy, how ever, its application remain s some

what con trove rsial and cannot exc lud e intrap er iton ea l mali g

nancy from gas troint es tina l malignanc ies. 

ASSESSMENT OF OPERABILITY ln order to avoid a mid liue laparoto

my an d de layed (neo-) adju va nt chemotherapy in patients with 

adva nced disease where primary optimal debu lking is not fea 

sible, seve ral stud ies have sugges ted altemati ve approaches to 

assess operabi lity o f ovarian canc er patient s. Some of these 

a ltem at ive appro aches are a preope rati ve CT- or MRl- sca n 

( 10) and open diagnostic lap aro scopy ( 11) with biop s ies. The 

latter enab les better visuali satio n of the pattern of intrap eri

tone al sp rea d. ln view of the current trial s of neoadju van t 

chemotherapy w ith interva l debulking in ovarian cancer, oper

ability needs to be assesse d indi viduall y. 

ASSESSMENT OF LYMPH NODE STATUS Retro per iton ea l lym ph nodes 

are an impo rtan t route for the metastatic spread of ova rian can

ce r ce lls and are the seco nd co mm onest site of recurrence of 

thi s malignancy. Th e op tions to exp lore lymph nod e stat us ín 

ovar ian cancer patients incl ude pe lv ic and/o r paraaortic lymph 

node samplin g, sam plin g of enlarged lymph nodes and selec 

tive or sys tema tic lymp had enecto my. A sys tematic pelv ic and 

paraaortic lymp hade nectomy is c lea rly the most accurate 

assessment for explor ing lymph node sta tus and to acquire 

knowledge abo ut the pattern of lym phatic spread ín thi s partic

ular cancer. Some recen t ret rospect ive studi es are addr essi ng 

this issue and describe the di stri bu tion pattern of lym ph node 
meta sta ses. Autopsy stud ies suggeste d that lymphati c spr ead of 

ovar ian cancer genera lly occu rs via the lymphatic route along 

the ova rian vesse ls, and a long the left rena l vessels for the left 

ovary, to the paraao rtic region ( 12), or via a lymphatic pathway 

that arises in the ova rian hilu s, transverses the bro ad ligame nt 

and terrn inate s ín the pelvic side wa ll reac hing the lym ph node s 

aro und the iliac vesse ls or via the round liga ment to the 

inguina l lymp h nodes (Figure 1). ln a se ries of 428 autop sies, 

Rose et al. ( 13) reported that paraaortic lymp h nodes were mo

re frequently affected than pe lvic lymph nodes. Burghardt et 
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Tab/e / . Staging carcinoma of the ovary: TN M (U ICC) classifi ca tion 

and FIG O stages 

TNM FIGO 

TI Tumour growth limited to ovaries 

Tla IA lnvolvement of one ovary: capsule intact, no malignant 
cells in ascites /washings 

Tlb 1B lnvolvement of both ovar ies: capsules intact , no malig-
nant cells in ascite s/washings 

Tl c IC lnvolvement of one or both ovaries with : tumour on sur-
facc and/or capsu le ruptured and/or mal ignant cells in 
asl:ik slwashings 

T2 11 Tumour growth involving one or both ovaries with 
pelvic extens ion 

T2a ILA Extension and/or implant s to the uterus and/or tubes 

T2b 1IB Extension to othe r pelvic tissues 

T2c IIC Pelvi c exte nsion with ma lignant ce lls in 

asc ites /washings 

T3/N l 111 Tumour growth involv ing ooe or both ovaries with 
microscopically con!irmed peritonca l metastasi s outside 
the pelvis and/o r lymph node metastasi s 

T3a IIIA Microscop ic peritoneal metastasis beyond pelv is 

T3b 11IB Macroscopic peritoneal metastasis beyond pelvis, non 
exceedin g 2 cm in diameter 

T3c/NI Ill C Peritoneal metastasis beyond pclvis, more than 2 cm in 
diameter , and/or lymph node metastasis 

Ml IV Distant metastasis 

al. ( 14) sbow ed ín a se ries of I 23 patient s who underwent 

pelvic lymphaden ectom y, ofwhich 29 also underwent paraao r

tic ly mphad enec tom y up to the inferior mesenteric artery, that 

pelvic lymp h nodes are the prim ary site of lym ph node metas

tases and paraaortic nodes may be invo lved only fo llowing the 

involvement of the pelvic nodes. However, ín thi s study the 

paraaortic lymph nodes sup erior to the in fer ior mesenteric 

artery were not exp lored. The same gro up showed ín ano ther 

study that patients wi th stage IIIC disease did sign ificantl y 

worse ín terrn s of surviva l if more than I ret roper itoneal lymp h 

node was found to ha ve metas tases ( 15). A recent study, anal y

sing lymph nodes from a ser ies of 115 patients who und erwe nt 

sys tematic pelvic and paraao rtic lymphadenectomy , demon

stra tes that paraao rt ic nodes sup erio r to the inferior mesenteri c 

artery are the mo st com mon site of lymph node inv olveme nt ín 

ear ly-stage ovarian cancer and thai most of the so litary lymp h 

node met astases are ín paraao rtic node s e ither super ior or infe

rior to the infer ior mesenteric artery. Mo st of these primary 

tumours we re clear ce ll carcinomas ( 16). lnt eresti ngly, using 

mu ltivar iate log istic regression analysis they found tha t per i

tonea l cy tology and tumour gra de we re the most signific ant 

risk factors for paraao rtic lym ph node metas tas is, respec tive ly 
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p <0.001 and p <0.0025. A poss ible criticism to this study is Figure / . Lymphatic spread pattem of ovarian carcinoma 

that 3 1 % of the ovarian cancer palients rece i ved chemother apy Ao aona IVC inferior vcna cava SMA superior mesenreric anery 

prior to the lymphadenectomy, so their findin gs cannot exclude IMA inferior mesenteric anery 

the presence of (micro)metastases in pelvic and/or paraaortic 
lymph nodes prior to neo-adjuvant chemotherapy. Howeve r, 
there is some evidence thai lymph node melastases are unaf
fected by chemotherapy suggesting the need for a systematic 
pelvic and/or paraao rtic lympbadenectomy (17- 18). Onda el 

al. ( 19-20) sugges ted that both pelvic and paraaortic lymph 
nodes super ior to the inferior mesenteric artery should be 
explored for staging ovarian cancer. This approach is also sup
ported by a recent study analyzing Iymph nodes of patients 
wilh stage I epithelial ovarian cancer who underwent a sys
tematic pelv ic and paraaortic lymphadeneclomy (2 1). They 
found lymph node metaslases in 11 % of cases, of whom most 
had a serous adenocarcinoma. The metastatic sites ranged from 
the paraaortic to lhe supra inguinal lymph nodes. 

Acco rding to the FIGO staging system, disease involving the 
retroperitonea l or inguinal lymph nodes is class ified as stage 
ITIC, regardl ess of the extent of intraperitoneal disease. Appro
ximately 20-30% of patients with intraperitoneal disease limi
ted to the pelvis (stage 1-11) are classified as stage IIIC based 
on the detec tion of pos itive lymph nodes by systematic pelvic 
and paraao rtic lymphadenectomy (20, 22-23). Although the 
vo lume of intraperitoneal tumo ur has clearly been shown to be 
significantly assoc iated with patient outcome (24-30), the 
prognos tic significance of nodal involvement has not yet been 
established. ln addition, whether remova l of invo lved lymph 
nodes or a syste matic retroperitoneal lymphadenectomy im
proves survival is unclear (3 1-32) . When only lymph node 
samplin g is perfor med, the prognoses of stage IITC patients 
based on lymph node positivity are known lo be as poor as 
those of patients with stage TIIC disease based on intraperi
toneal tumour spread (33-34) . However , a recent retrospective 
study reports that patients with FIGO slage IIIC based on 
lympb node posilivity only, who were origina lly FIGO stage I

li , and undergoing a systematic pelvic and paraaortic lym
phadeneclomy have significantly better 5-years survival com
pared to lhose in FIGO stage IIIC with intraperitonea l tumours 
beyond the pelvis irrespect ive of lymph node status (84 versus 
26%) (20). The 5-year survival of patients with stage 1-IJ was 
96% in this study. Another study reported a significanlly (p 
<0.0001) better 10-yea r survival of node-pos itive stage I 
througb stage lllB disease , taken as a whole, lhan that observed 
in patients with stage IIIC disease characterized by intraperi
toneal implants greater than 2 cm (32). Some poss ible cr iti
cisms to this study are that as it is a retrospective study, refer
ral bias cannot be exc luded and not all patients underwent a 
systemat ic pe lvic and paraaortic lymphadenectomy. lt is clear 
that large prospective randomized contro lled studi es are 
required to establish these latter observat ions. 

LAPAROSCOPIC MANAGEMENT OF OVARIAN MASSES Endosco pic sur
gery has become a rout ine procedure in patients with ovarian 
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masses which are presumed to be benign on preoperative diag

nosis using ultrasound, tumour markers and other imag ing 
techniques, including CT and/o r MRI ( 10, 35-38). Although 
lhe probab ility of finding a malignancy dur ing laparosco py or 
pathology review is low in these cases, attempled laparoscop ic 
remova l of an adnexa l mass later found to be ma lignant is not 
uncommon . Howeve r, wbether laparoscop ic management of 
malignant ovarian masses falsely diagnosed as benig n affect s 
prognosis is unclear because of a lack of long-term follow- up 
data. Labora tory research shows that the carbon dioxide envi
ronmenl may have a growth-stimul ating effec t on tumo ur ce lls 
and intrape ritoneal disseminalion (39) . This may potentially 
cause an advance in disease stage and compro mise the ultimate 
prognosis of the patient. ln addilion, delayed defi nitíve staging 
laparotomy may adversely affect the further course of the dis
ease. There is evidence Ihat a delay in laparotomy of more than 
8 days after laparoscopy is assoc iated with signs of early me
tastatic spread and an increased number of metasta tic implants 
( 40). This survey included data from 127 centers and reveale d 
that 16% of slage IA borderline tumours and 39% of stage IA 
ovarian cancers show early spread al a staging laparotomy sub
sequent to a laparoscop ic procedure. Laparoscopic capsule 
rupture with intra abdomina l spilling was harmful for the majo
rity of palients if lhe subseq uent laparotomy was delayed for 
more than 8 days . Seeding of ca.ncer cells in the laparoscopic 
tracl was 53% in this group. Early progression lo stage IC and 
II-III was 20 and 53% respectively . They concluded that the 
main pilfa lls in laparoscopic manage ment of adnexa l masses 
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are capsule ruptu re without the use of an endobag, tumour 
morcellement, unprotected biopsies ín the abdom inal cavity, 
and delay of a stag ing laparotom y. A recent retrospective study 
showed that early-stage borderline and invasive tumou rs were 
more frequently found among patients undergoing immediate 
or early laparotomy (< 17 days), subsequent to a laparoscopy, 
compar ed to those ín whom a staging laparo tomy was delayed 
for more than 17 days ( 41 ). Howeve r, th is was a retrospective 
study analys ing data of 70 patients from 64 di fferent depart
ments. Due to the involvement o f so many centres, contr ibut
ing each approx imately one patient, patients might have been 
understaged during the laparoscopic procedure as thi s depends 
on the expertise of the gynec ologist. Most of the patients diag
nosed with an advanced stage, after laparotomy and pathology 
review, were found to have metastases ín the lymph nodes, pe
ritoneum and omentum. As these sites were not sampled dur
ing laparoscopy, the presence of ovarian cancer ce lls ín these 
areas durin g the initial laparoscopy cannot be excluded. 

CLINICO-PATHOLOGICAL PROGNOSTIC FEATURES A recent multivari
ate analys is of reco rds of 35 1 stage 1 ovarian cancer patients 
revea led thai on ly tumour grade and the type of staging were 
s igni ftcant independent prognostic factors for both d isease -free 
and overa ll surviva l. Fertility-sparing surgery was not assoc i
ated with a worse outcome than stand ard radical surgery (42) . 
A recent retrospective study (43) analys ing records of 1545 
FlGO stage I invas ive epithelial ovarian cancers of six existing 
databases revealed thai the degree of d ifferent iation, tumour 
ruptu re befo re or durin g surgery, and age we re assoc iated with 
poor prognosis. Preope rative ruptur e conferred a worse prog
nos is than intraoperative ruptur e. The primary surgical inte r
vention in this group of patients did not routinely include sys
tematic pelvic and paraaortic lymph node dissection. There 
was no centra l rev iew of the histology and there was consider
able var iation ín the adju vant treatment. Howeve r, the size of 
the data set should outweigh these potential limitations (44). 
Degree of differentiation retained important prognos tic signi f
icance and, therefore, tumour grade may need to be incorpo
rated ín future revis ions of FIGO staging. These observa tions 
reflec t the ftnd ings of a recent molecular study sbowing that 
the extent of geno mic progress ion is more re lated to tumour 
grade than stage (45). 

SUWMRY ln summary, the staging of ovar ian cancer should be 
done via a laparotomy with assess ing peritoneal cyto logy, 
inspection of all peritonea l surfaces with biopsies, tota l abdom
inal hysterectomy and bilateral salpingo -oophorectomy, infra
co lic omentectomy, and assess ing retroper itoneal pelvic and 
paraaortic lymph node status. Prospec tive randomised trials 
need to elucidate whether there is a difference on survival 
impact betwee n lymphadenectomy and lymph node sampling. 
Fertili ty-sparing surgery (avo iding hyste rectomy and contralat
era l adnexec tomy) for young women seems to be safe, but , a 
tota l abdominal hysterec tomy and bilateral salpingo-oophorec
tomy is the rule for others. lf laparosco pic surgery is perfor med 
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Tab/e 2. Stag ing carcinoma of the fallopian n1be: TNM (U ICC) clas • 

s ifica tion and FIGO stages 

TNM 

T I 

Tl a 
surface 

Tl b 

Tl c 

FIGO 

IA 

18 

IC 

Tumour growth limited to fallopian tube(s) 

lnvolveme nt of one tube, wit hout penetrat ing serosa l 

lnvolvement o f both rubes, wi1hout penerrat ing serosal 
surface 

lnvolvement o f one or both tubes: with extension onto 
or through serosa , and/or malignant cells in 
ascites/washings 

T2 11 Tumour growt h involving one or both tubes with pelv ic 
extens ion 

T2a IIA Ex1ension and/o r implants to the uterus and/or ovaries 

T2b IIB Extension to other pelvic tissues 

T2c IIC Pelvic extens ion with ma ligna nt cells in ascites /washings 

T3/NI 111 Tumour growth involving one or both tubes with micro-
scopically confim1ed per itonea l metastasis outside the 
pelvis and/or lymph node metastasis 

T3a IIIA Microscop ic peri toneal metastas is beyond pelvis 

T3b 111B Macroscopic peritoneal metastasis beyond pe lvis , non 
exceedi ng 2 cm in diameter 

T3c/N I IIIC Peritonea l metastas is beyond pe lvis, more than 2 cm in 
diamete r, and/or lymp h node metastasis 

MI IV Distant metastas is 

on an ovarian mass one sbould avo id ruptur e of the mass as 
well as intraperitoneal spillage. If the ovarian mass appears to 
be malignant on histo logy a stag ing laparotomy within 8 days 
after laparosco py should be performed. 

CURRENT CONSENSUS AND CONTROVERSIES IN STAGING FALLOP

IAN TUBE CARCINOMA Fa llopian tube cance r is a rare malig
nancy account ing for 0.18-1.8% of all gyneco logic cancers. 
Histologic features, b io logical and clinica l behaviour are simi
lar to ovar ian cancer. ln addition, there is recent ev idence that 
similar genetic alterations occur with the same frequency 
betwee n fa llopian tube and ovarian cancer when considering 
the same histologica l subtype. This sugges ts a common mole
cular pathogenes is between these cancer types (46). 

The staging and treatment are, therefo re, also essent ially the 
same. They are in almost all cases from epithelial origin and 
most frequently a papillary serous adenocarcinoma. The pat
tem of transcoelomic and lymphatic spread is similar to epithe
lial ovar ian cancer. Lymphatic spread to pelv ic and paraao rtic 
lymph nodes is common with an overall incidence of paraao r
tic lymph node invo lvement of 33% (47). Unlike ovarian can
cer, the maj ority of patients with fallopian tube cancer have 
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early-stage d isease. This might in part be due to earl ier symp
toms such as vag ina! bleeding or discharge. A recent review of 
558 patient s w ith fallopian tube cancer revealed that 33% are 
stage I, 33 are stage 11, and 34% are stage 111 or IV (48). lt is 
poss ible that thi s reflects classification ofm any advanced stage 
fallopian tube cancers with extension to the ovary as ovar ian 
cancers and an underestimate of the frequency of advanced pri
mary fallopian tube malignancy (49). In 199 1, FTGO formally 
established a staging classi fication for fallopian-tube cancer 
(Tab/e 2). The surgical stag ing procedure is s imilar as ovar ian 
cancer. Fert ility-sparing surgery is, ín contrast to early-stage 
ovai·ian cancer, not an option ín young women. The staging 

consists of a total abdominal hysterectomy with bilatera l salp
ingo-oo phorectomy. Peritoneal washings should be taken as 
we ll as biops ies of per itoneal surfaces. Furthem10re, an infra
colic omentectomy should be perform ed and retrope ritoneal 
lym ph nodes should be adequately eva luated. There is some 
evidence to sugges t that a complete lymphadenectomy should 
be performed. A recent retrospective mul ticenter analys is of 
158 cas es of prim ary fallopian tube carcinoma showed a sig
nificant increase ín median surviva l time if a radical pelvic and 
paraaort ic lymphadenectomy is performed in this cancer (50). 
They found a simu ltaneous occurence of pelvic and paraaort ic 
lymph node metastases. 

The ro le of cytoreductive surgery in this cancer type is uncl ear, 
howeve r, extrapolation from the data ín ovarian cancer indi
cates that signi ficant benefit might be expec ted. Numerous 
authors have observed that the amount of residual tumour left 
behind at primary resec tion (>2 cm) has maj or prognos tic 
implications (5 1 ). 

NEW TRENDS IN STAGING OVARIAN AND FALLOPIAN TUBE CARCI

NOMA Understanding how tumour and host characte ristics 
affect outcome is basic to appro priate cancer management. The 
most obv ious evidence for this is in the form of staging sys
tems which exist for all types oft umours, sometimes more than 
one (F IGO and TNM for ovarian and fallopian tube carcino
ma). To appropri ate ly stage a patient is to define specific char
acter istics which allow genera l conclusions to be made regar d
ing the Iikelihood of re lapse and surviva l for an individual 
patient. ln addition to the standard surgical and patholog ica l 
staging of ovari an cancer a plethora of studies have investigat
ed numero us soc ial, clinica l, biological and genetic variables 
to allow est imates of clinical outcome (52) . Some of these vari
ables may allow us to understand bette r the biology of ovarian 
tumours and others may become important in predicting 
respo nse to therapy . Howeve r, due to s mali sample size of most 
studies, non-uniform patient populations, d ifferent adjuvant 
treatment protoco ls, inconsistency in methodo logy between 
studies to eva luate the same fac tor, and only univariate analy
sis in some trials makes it difficult to draw firm conclu sions 
from most of these stud ies. lndepen dent clinico-pathologica l 
prognos tic factors for ovar ian cance r are: age, stage, tumour 
grade and size of res idual disease. ln some series the presence 
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of asc ites, spontaneous rupture oftum our, DNA ploidy and ele
vated CA 125 are identifi ed as indicators of poorer outcome in 
early stage ova rian cancer. 

Severa l molecular markers including oncogene products (her-
2/neu, k-ras, c-myc, p2l ), tumour suppressor gene products 
(p53, p 16, pRB) and drug sensitivity markers (GST, bax, Pgp, 
LRP, MRP) have been investigated as independent prognostic 
markers, however, due to contradictory results it is not clear 
which of these markers may contribute to the clinica l manage
ment of ovarian cancer. There is some recent evidence that when 
the expression of the apoptosis-related proteins bax and bcl-2 are 
considered as a combined var iable that this variable is of inde
pendent prognost ic significance in advanced ovarian cance r 
(53). A recent repo1t demonstrated by using two different mole
cular techniques, DNA sequence analysis and oligonucleot ide 
microarray, for assessment of TP53 mutations that women with 
mutations in loop 2, loop 3, or the loop-sheet-helix doma in have 
significantly shorter survival than wome n with other mutations 
or women with no mutations (54) . Recent studies sugges t that 
her-2/neu overexpress ion in ovarian cancer may be assoc iated 
with chemotherapy resistance, thus raising importa nt implica
tions for potential therapeutic strategies. Concomitant adminis
tration of anti-her-2/neu antibodies and cisplatin are shown to 
have a synergistic cytotoxic effect in ovarian cancer cell lines. 
Based on the recent promising results of anti-her-2/neu antibod
ies in metastatic breast cancer (55-56), a clinical phase TI proto
col is underway for patients with recurrent ovarian cancers that 
overexpress the oncogene. There is some evidence to sugges t 
that taxol ín addition to platinum chemotherapy is more effective 
in ovarian cancers expressing the mutant TP53, causing more 
p53-independent apoptosis (57). 

Certain chromosome breakpoints within spec ific , nonrandom
ly involved chromosome regions are assoc iated with impai red 
survi val in ovar ian carcinoma (58). A recent study revea led 
that tumour grade is a better indicator of the exte nt of genom
ic progress ion than stage (45). Loss of chromosome 4 occu rs 
more frequently in poorly di fferentiate d tumours, and ga ins of 
3q26-qter, 8q24-qte r, and 20q 13-qter occur more frequently ín 
we ll differentiated and low-s tage tumours and thus may be 
early events ín ovarian carc inogenesis. ln addition , loss of 
chromosome I 6q24 and a tota l number of indepen dent genome 
copy number aberrations >7 are assoc iated with reduced sur
vival. Chro mosoma l regions that are freque ntly abnorma l and 
assoc iated with altered survival are strong cand idates for more 
detailed analysis and gene discovery and may be usefu l mark
ers for prediction of clinical outcome. Genome-w ide detect ion 
of allelic imbalance using high-density DNA microarrays and 
human single nucleot ide polymorphisms (SNPs) may identi fy 
spec ific gene profi les or polymorphisms assoc iated with poor 
clinica l outcome (59-60) . lt may also prov ide informat ion on 
drug resistance and the deve lopment of nove l (gene) therapies 
individua lised to the tumo ur. A molecu lar approach to ovarian 
cancer staging wi ll be a challengi ng aspec t in future gyneco-
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log ic onco logy. A recent stud y show ed the ease with which 
tumour- specifi c chromosoma l alterat ions can be detected in 
serum and perito neal samp les from ovari an cancer patie nts 

(6 1 ). Molecular detection meth ods cou ld therefore prove use 

ful in the staging, as well as ear ly detection and monitoring of 

the disease. lt is also possible to detect subm icro scopic disease 

with pow erful molec ular techniqu es such as polymerase chain 
reac tion (PCR ). PCR-based method s are able to detec t I can

cer ce ll in a back ground of I mi llion norma ) ce lls. Quantit ative 

reverse transcr iptase-PCR (e.g. real-t ime quantitative RT-PCR ) 

is eve n able to quanti fy accu rately specific gene express ions 
present in tum our ce lls and this method has receo tly been intro 

duced to quantify the burd en of micrometa stases in apparently 
norma! lymph nodes on histology (62). Effo rts to define the 

biolo g ical behav iour and clini ca l impo rtance of m icro

metastases are underway . Thi s approach might be in parti cular 

of importance in early-s tage cancers and may identify patients 
at high risk for recurrence and/or decrease d survival. 

Ova rian ca rcinom as are a heterogeneous grou p of tu mours of 

var ious ce ll types. The mo st co mm on subtype s, wh ich 

include serou s, endome trio id and mucino us are histolog ica l

ly simil ar to those aris ing from the epith elial lining o f fallop 
ian tube s. Th ese histo logica l subtypes have, howeve r, diff er
ent biol og ical and clinica l behav ior sugges ting that they 

might be d istinct entiti es . Rece nt molecu lar ge neti c analy ses 

using co mparati ve ge nomi c hybridi sat ion (CGH ) revea ls that 

diff ere nt h isto log ica l subtypes differ in respect to their 

ge nomi c alterat ions , how eve r, simil ar subtyp es of differ ent 
canc ers have sim ilar patte rns of ge nomic abnormaliti es . For 

exam ple, freque ncy and the pattern of chromoso mal changes 
detected in serou s tuba ) carc inoma, 95% of all fa llop ian tub e 

carcinoma s, are striking ly simi lar to those obse rved in sero us 

ovarian ca rcinoma sugges ting co mmon molecula r patho gen
esis. ln fallop ian tube carci noma frequen t ga ins are fou nd on 

chromo so me 3q and 8q and frequent losses on chromosome 

4q , 5q, 8p and l 8q (46). Th ere is also ev idence that fallopian 
tube cancers are simi lar to ovar ian canc er with respect to the 

proportion oftu mours wi th abno rm al express ion ofher -2/neu 

and p53 (63). The prognost ic signifi cance and predict ive dru g 
respon se of th ese 2 ge nes needs to be exp lored in fallopi an 
tub e cancer. 

CONCLUSION ln conclusion, prog ress in understandin g the 

mo lecular even ts in both ovar ian and fallop ian tube carcino 
ge nes is and furth er deve lopm ents in molecular technology 

may help to improve clas sification of both tumour types. 
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