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SUMMARY. From February 1988 to May 1994, 31 pa
tients (pts) with the established diagnosis of locally 
advanced (IB-IIA bulky,IIB,III,IVA) or recurrent cervical 
carcinoma were treated with simultaneous chemot
herapy (CT) and externa! beam radiotherapy (RT) fo
llowed by radical surgery (RS) with or without intrao
perative radiation therapy boost (IORT) to the high 
risk areas for recurrence. CT consisted of cisplatin 20 
mg/m2 and 5-Fiourouraci l 1000 mg/m2 (maximum 
dose 1500 mg) in a 24-hour continuous IV infusion for 
3-5 days during the first and fifth weeks of the sche
duled course of RT. RT was delivered with standard 
fractionation up to a 40-46 Gy total dose. RS was per
formed 4-6 weeks later. Pathologic findings revealed 
complete and quasi-complete response (pCR+qpCR) 
in 74% of the surgical specimens and partial respon
se (pPR) in 26%. With a median follow-up of 27+ 
months (3-71 + ), actuaria! disease-free survival is 
80% (91.3% for pCR+qpCR, 40% for pPR). Loco-re
gional control rate is 93.4%. The concurrent adminis
tration of RT and CT has moderate toxicity and can 
promote a high rate of pCR+qpCR as well as local 
control in high risk cervical carcinoma. The presence 
of a pCR or qpCR specimen seems to be correlated 
with good patient outcome. 

(Hcv ~ lccl Un iv N<1 varra 19'J7: 41: 19-26). 
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lntroduction 
Full clase raclialio n therapy re ma ins to be thc slan

darcl trea rmcnl fo r primary locally aclvanccd carcinoma 
of tbc ulerine cervl.'l: . It achieves cure rates rang ing 
from 75%) to 15-25% for cl isease stages ITA to IVA [331. 
Local control continues to be a formidable proble m, 
with more than 60% of thc recurre nt patie ms succum
b ing to uncontro llecl pclvic c.lisease (1]. In general, pa
tie nt oulcome closely correlates wilh d isease stage, alt
hough o ther clinical factors , such as tumo r size [7 ,36] 
have also been reportee! to be s ignificantly co rrclate d . 

The managc ment of recurrent d isease is lcss wel l es
tablishecl. Recurre nt cliscase afte r surgery may be suc
cessfully managecl with rac.liation rhcrapy 133], chemo
raclial ion [48], rescuc surgery or a combi nation of 
thcm. Local relapscs after clefinitive racliation therapy 
may only be salvagecl if the rccurrence is centrally lo
catec.l and it may be approachec.l by way of a pe lvic 
exente rative proceclu re [17]. 

T11e role o f neoacljuvanl che motherapy, simultaneous 
chemoradiotherapy, acljuvant surgery ancl adjuvant che
morhcrapy has yet to be defined although promising re
sulls with the concomitant use of chcmotherapy ancl full 
clase radiotherapy have been reported [14,37). Only raclia
Lion therapy combined with hyclrm-..)'l1rea, - a ccll-cycle 
specific chemoLherapeutic agcnl with no apparcnl activity 
on cetv ical carcinoma- has proven superior ovcr rac.liation 
rherapy alone in late sragc cetv ical cancer [14,381. 

The present stucly rcpo rts on an ongoing tria! rhat 
combines preoperalive chemoradiolherapy and p ro
grammed adjuvanl surge1y with o r w ithout intraopcra
tive radio therapy. Special emphas is is given to cl inical 
to le ra nce ancl to the pathologic findings o bserved in 
the surgical specimen. Pre limi naty data o f patterns of 
failurc and survival are p resentecl . 

PATIENTS AND METHODS 
From Februaty 1988 to ] une 1993, 31 palients w ith 
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biopsy-proven carcinoma of thc cervix enterecl the 
stucly. Ent1y criteria incluclecl aclvanced primary lumors 
(lB-HA > 4 cm clia metcr "hulky", III3, IIIl3, TVA diseasc 
stage) and locally recurrent c.liseasc after surgery. Pa
tients w ith previous pelvic racliation therapy, clistant 
metastases or those unablc to receive chemotherapy 
clue to inaclequate bone marrow, liver or renal function 
were excluded. All patients gave informed consent be
fare entering the study. 

Oiagnostic workup incluc.led personal hist01y and 
physical and gynccological examination, complete blo
od count, Jiver chemistrics, serum electrolytes, BUN, 
serum creatinine, chest X-rays ancl abclomino-pelvic 
CAT sean. Cystoscopy and sigmoic.loscopy wcrc perfor
mecl whenever therc was suspicion of organ invasion. 

After the completion of thc treatment program, all 
patienls were followed up every 3 months. Patient eva
luation incluclecl physical examination, bloocl tests, 
chest X-rays, intravenous pyelogram, abdomino-pclvic 
CAT sean ancl other stuclies when deemed necessary. 

Patients age ranged from 26 to 78 yea rs (mean 50). 
Twenty-five patients (80%) had primary clisease while 

Toble 1 

n % 

FIGO STAGE lB bulky S 16 
IIA bulky 7 22 
IIB 6 19 
IIIB 6 19 
IVA 1 3 
Recurrent disease 6 19 

central 2 
sidewall 4 

HISTOLOGY 
Squamous cell cardinoma 23 74 
Adenocarcinoma 6 19 

not other specified 3 
papillary 2 
clear cell 1 

Undifferentiated 1 3 
Adenosquamous 1 3 

GRADE Gl 5 16 
Gil 12 38 
Glll 8 25 
Not available 6 19 

TUMOR SIZE (primary disease) 
4cmtll 15 60 
<4 cm 111 10 40 
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six paticnts (20o/o) presented with recurrent discasc af
ter previous types I-III radical hystercctomy. f our of 
these six patients wcrc includecl in a previous report 
1251. Tumor characteristics are shown in rabie l. 

Chemothcrapy consistecl of two courses of cisplatin 
(CDDP) 20 mg/ m2 and 5-Fluorouracil 1000 mg/ m2 
(maximum claily dose 1500 mg) 24-h continuous in
travenous infusion for 3-5 days during the first and 
fifth weeks of the plannecl course of externa! beam ra
diation therapy. The numbcr of clays on chcmothc
rapy was prcscribed according lo age, performance 
status ancl dinical tolerance to the chcmoracliatio n re
gimen. Chemotherapy was aclministered only when 
the leukocyte count was greater than 3000/ mm3, the 
platelet count greater than 75000/ mm3 ancl the seru m 
creatinine leve! ::; 1.5 mg/ clL. Most patients had a do
sagc reduction in the schccluled che mothcrapy cour
ses (table II). 

Externa! bcam racliation the rapy startecl simullane
ously to chemotherapy ancl consistccl in pelvic irrac.lia
tion in all but eme patient, who receivecl pelvic plus 
paraortic irrad iation cluc to enlarged pelvic nades o n 
CAT sean. A 2 or 4-fie lc.l teclu1ique was clesignecl to en
compass the treatme nt volumc using 15 l\IJV photon 
beams. Al! ficlcls were treatec.l every clay , five days a 
week, with a 1.8-2.0 Gy daily fractionation up to a 'Í0-
46 Gy total c.losc. 

Surge1y was progranm1ed 4-6 weeks after the end of 
the chemoradiation course. Patients were evaluated for 
clinical response and resectability prior to surge1y by 
gynaccologic examination and abdomino-pelvic CAT 
sean. Surgical proceclures in prima1y d isease inclucled 
type 2-3 radical hysterectomy (39] in 22 patients, pelvic 
exenteration (1 ante rior, 1 total) in two and trachelec
tomy in onc patient with previous subtotal hysterec
tomy. Salvage surgcry for recurrent clisease was by pa
rametrectomy in two patients with pelvic sidewall 
recurrences, anterior pelvic exente ration in one ancl 
pclvic-paraoJt ic lymphaclenectomy in two patients 
with nocla! fai lures.Surgical resection was not attemp
tecl in one patient with recurrent disease due to an un
resectablc tumoral mass fixecl to the pelvic wall at ex
plorato•y laparotomy. Pelvic lymphadenectomy was 
carriecl out in 28 patients (90%) ancl paraortic nocles 
sampling in 10 patients (32o/o). 

Intraoperative radiotherapy was clelivered to 19 pa
ticnts (67o/o). The methoclology employecl and the ge
neral consiclerations of thc IORT program have been 
clescribecl clsewhere [3,41. In summa1y, after cxplo ra
to•y laparoto my and surgical resection (if possible), 
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Table 11 

CHEMOTHERAPY 
Number of days 

EXTERNAL BEAM RADIATION THERAPY 
Dos e 

Fractionation 

Number of fields 

a 
INTRAOPERATIVE RADIOTHERAPY 

Number of fields 

Beam energy 

Dos e 

Cone diameter 

SURGERY 
Type 

high-risk areas for recurrence are exposed for IORT 
boost. The patient is transported under sterile concli
tions and careful monitoring to the IORT trcatmcnt ro
om. A linear accelerator (Mevatron 77, Siemens) with 
electron bcam energies ranging from 6 to 20 MeV is 
available for IORT. Custom-made IORT eones with dia
meters ranging from 5 to 15 cm and beveled ends 
(0", 15",30° and 45") allow the applicator positioning 
with maximum adaptation to the areas to be treatecl 
with IORT . In primaty disease, one or both paramc
trial surgical margins are boostecl with IORT, with the 
decision made on an individual basis. The irradiated 
area usually contains the surgical margin, the uterine 
arte1y stump, the interna! iliac vessels, the lumbosacral 
plexus in depth and the upper pan of the obturator 
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n "'o 

10 5 16 
9 5 16 
8 14 45 
7 5 16 
6 2 6 

40·44 Gy 6 19 
45·46 Gy 25 81 

180 cGy /day 22 71 
200 cGy 1 doy 9 29 

2 17 54 
4 14 46 

1 4 21 
2 14 74 
3 1 5 

9MeV 30 88 
12MeV 4 12 

10·12 Gy 24 69 
1215·15 Gy 11 31 

6cm 26 74 
7cm 9 26 

Radical hysterectomy 22 71 
Anterior exenteration 2 6 

Posterior exenteration 1 3 
Parametrectomy 2 6 

Lymphadenectomy 2 6 
Trachelectomy 1 3 

Exploratory laparotomy 1 3 

fossa . Ureters are usually totally dissected and are ea
sily mobilized out of the IORT beam. Blaclder, small 
and large bowel are separated with retractors to allow 
exposure of the area to be rrearecl with IORT. In recu
rrent clisease, rhe selection of thc areas to be boosted 
with IORT depencls primarily upon operative finclings 
and proper surgical staging.The IORT dose is preso'i
bed to thc 90% isodose curve. Once the IORT proce
clurc is finü;hed, the patient is transported back to the 
operating room where the surgical proceclure is finis
hed. IORT was not performed in 12 patients for the fo
llowing reasons : surgical proceclurc outsicle our insti
tution (2), medica! con traindication for patient 
rransport (2), abdominal carcinomatosis at exploratmy 
laparotomy (1), surgeon preferences (7). Five patients 
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who clicl not receive lORT a ncl who presentecl residual 
tumor in the pathologic specimen werc givcn aclclitio
nal postoperativc racliothcrapy (externa! beam in two, 
137Cs brachytherapy in th ree). The rest of elata regar
cling treatment characteristics are shown in tablc ll. 

Three clille rcnt categories of patho logical response 
wcre cle termined; A complete pathological response 
(pCR) was clefinecl as no eviclence of visible tumor in 
tbe surgical specimen; A q uasi-complete patholog ical 
response (qpCR) was clefined if o nly microscopic scat
te recl tumoral foci were obsetvecl, representing less than 
5% of the surgical specimen. A partia l pathological res
ponse (pPR) was cleGned if the amount o f residual tu
mor was grcater than in the aforementionecl categories. 

Survival ctuves were calcula tecl accorcling to the Ka
p lan-Meier actuarialmethod [19] from the clay 1 of the 
first course of chemotherapy up to the date of last fo
llow-up or cleath. 

RESULTS 

l.Histological response.-
All 31 patients were evaluable fo r response and to

xicity. A pCR was verified in 18 out o f 31 patients 
(58%) ancl a qpCR in 5 patients (1 6%). Eight patients 
(26%) clisplayed partia l response (pPR) in the resectecl 
specimen with three of them also presenting residual 
tumor in the p elvic nodes. Thus, the p crce ntage of pa
tients with metastatic pelvic noclcs afte r preope rative 
chemoradiation in the present series was 3/ 28 (10.2%). 
Pathological response accorcling to stage is shown in 
table III . 

Table 111 

n pCR + qpCR pPR 

STAGE lB 5 5 

11 13 10 3 

111 6 3 3 

IV 

REC 6 5 
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2.Toxicity.-
Toxicity due to the neoadjuvant protocol \Vas m ild 

and reversible. Three cases (9%) of WHO grade 3-4 
bone marrow aplasia were notcd. '1\vo of them requi
recl hospital ad missio n for antibio tic coverage w ith he
matological ancl nu tritional support and o nc had her 
raclia tion course s uspenclccl for t wo days. All p atients 
cxpcrienced cl iarrhea, five of them \X!T-fO grade lll. 

Postop erative complications incluclecl one case o f 
genitourinary fistula two months afte r surge1y plus 
101\T. This was the o n ly case with th ree TORT fielcls, 
although they were ne ither matchecl nor overlap¡x :d. 
No evidence of tumor recurrence was found . Unfo rtu
nately, she was lost to fo llow-up soon after. The rest o f 
postoperative complications are described in table l V. 

Long-term complications have been severe. Sevcn 
patients (22%) developed temporary RTOG g rade 1-2 
hyclronephmsis (fo ur bila te ral, three unilateral) soon 
after surgery plus IORT which resolved spo ntaneously . 
Another additional s ix patients (19%) unclerwenl 
RTOG grade 3-4 hycl ronephrosis (three bilate ral, three 
unilateral) due to ureteral stenosis seconclary to retro
peritoneal fibrosis , w hich neeclecl the placement o f en
cloureteral stent(s). Renal function remained stable o r 
improvecl in a ll but two patients due to repetitive uri
nary infections and/or sten t d isplacement. These two 
patients unde1went laparotomy for ileal diversio n, 
w hich was unsuccessful clue to re troperitoncal fibrosis 
and ischem ic changes seconclary to late radia tion in
jtlly. They continue o n enclouretcral stents at 51+ ancl 
71 + mo nths follow-up without eviclence o f d isease ancl 
w ith moderately im paired renal function .The rest o f 
elata regarding long-tenn toxicity are shown in rabie IV. 

3.Patterns of failure and survival.-
Ail patients included in the present analysis wcrc fo

llowed up for a t least 12 months. One pPR paticnt was 
lost to follow-up and was excluded . Thus, thirty pa
tients were evaluable . One pPR patient failecl locally at 
7 mo nths. Another pPR patient clevcloped local recu
rrence and distant metastases (liver) at 4 months . Th
ree patients (2 pPR,pCR) fai led at distant sites (abdo
minal carcinomatosis, left supraclavicular nocle, vulva) 
a l 2, 7 and 11 months, respectively. The stages of the 
disease o f the five patients who relapsed were HA (2), 
IIIR, and recurrent (2). With a median follow-up of 27+ 
mo nths (range: 3-71 +) local ancl clistant failure rates 
were 6.6% ancl 13.3%, respectively. Overall failure rate 
was 16.6o/o.There were no relapses within areas boos
tecl with IORT. 

92 



Tabla IV 

PREOPERATIVE 

POSTOPERATIVE 

LONG·TERM 

n 

Bone marrow aplasia WHO grade 111/IV 3 
Vaginal infedion 3 
Urinary infedion 2 
Acule enteritis WHO grade 111 5 
Acule cistitis WHO grade 111 2 

Vaginal infedion 
Urinary infection 
Positive blood culture 
Wound infection 
Vesico·vaginal fistula 
lntrabdominal bleeding 
Prolongued ileus 

2 
4 
3 
4 
1 
1 
1 

Urinary infection 5 
Hydronephrosis (1·2) a 7 
Hydronephrosis (3·4) 6 
Leg edema (1·2) S 
Pelvic pain ( 1· 2) 1 
Lower extremity paresthesias (1·2) 1 
Chronic enteritis (1·2) 1 
Rectal ulcer ( 1·2) 2 
Bladder incontinence (1·2) 2 
Rectal incontinente (1·2) 1 

Actuaria! disease-free su1vival projecrecl ar a maxi
mu m follow-up of 71 + months was 80% (100% qpCR, 
88.8 pCR, 40% pPR). Patienr outcome is described in 

Fig. 1 

% 100 

80 '----------- OVERALL80% 

60 

40 : ...... l ........ .l.. ........ . J. pPR 40% 

20 

o 12 24 36 48 60 72 MONTHS 

Actuario! disease·free survival according lo pathologicol response. 
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table V. Actuaria! disease-free survival according ro 
pathological stage is represenred in figure l. 

Discussion 
In recent years, a large numbcr of srudies on neoacl

juvant chemotherapy for locally advancecl or recurrent 
ce1vical cancer ha ve been reportecl [2,5,6,8-10, 15, 18,23, 
27,30,32,10,42,44,45,49,50]. Cisplatin-based regimens 
achieve clínica! responses in 50-70% of the patients 
[2,5,9,23,27,30,45,49,50] with a 5-35% complete clínica! 
response ratc [2,9,27,30] before clcfinilive treatment wirh 
fu i! close radiorherapy or radical surgery. These regí· 
mcns have also shown activity for recurrent ancl metas
tatic cervical carcinoma, with some rcported complete 
clinical responses [18,27). Moreovcr, a pCR rate of 10-
15% has been reponed when cisplatin-basecl chemothc
rapy regimens are evaluated into surgical trials [8,10,301. 
Thus, rhe activity of cisplatin against cervical carcinoma 
and its racliosensit izing properties makcs it an ideal acl
junct in chcmoradiotherapy programs. 

Chemoradiation programs, usually a multidrug com
binalion containing cisplatin, mitomycin C or 5-Fiuo
rouracil [12,15,21,22,29,'13,47,48,52) whicl1 are simulta
neously administcrcd w ith full closc radiotherapy, 
render complete clinical responses in 60-85% of the ca
ses for locally advancecl cliseasc 116,20,24,29,43,46). 
Post-treatment biopsies or hystcrcctomy reveal a 70-90% 
pCR ratc l31,43,52].These results, in terms of pCR ralcs, 
are similar to that obtainecl in the presenr series if pa
ticnts with qpCR and pCR are consiclerecl togctber. Al
so, a lower than expectcd incidence of lymph node me
Lastases (1 0.2%) has been found in this group of patients 
after treatmenr with preoperative chcmoradiation. This 
has been previously repo1ted in su rgical triab compri
s ing cisplatin-based neoadjuvant chcmotherapy [10,30) 
or preopcrativc externa! beam radiotherapy [331. 

A complete clinical and/or histological response af
ter racliation the rapy [29,33,341 or chemotherapy 
[6,9,23,30,451 has been rcportcd to be a strong prcd ic
ror of patient ourcome. In our series only 1 out of 22 
patients with pCR or qpCR failecl versus 4 out of 8 pa
tients with pPR . 

The role of acljuvant surgery aftcr prcoperative irra
diation for bulky ce1vical cancer rcmains controversia!. 
Although classic a rticles [11,28) support the use of ad
juvanl surge1y showing excellcnt local comrol ratcs, 
the supremacy of such approach has been pul in ques
tion in recent revievvs [26,361. A ranclomized trial of 
preoperative irracliation plus surgery vs irradiation alone 
in non-bulky stages TH and IIA by Pcrez et al [34) did 
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Table V 

n % 

AUVE NED0 24 80.0 

DEAD WITH DISEASE 5 16.6 

DEAP FREE OF DISEASE 3.3 

(a) 1 patient lost to follow·up not included 

not show differences in treatment results or toxicity. Ot
her authors, however, havc reported statistically signifi
cant increased toxicity w ith the combined approach (26]. 
In our series, complete resection was successfu l in 25 
out of 31 patients. It must be emphasized that most pa
tients did not initially meet the criteria for radical surge1y 
with curative intent (see table I). Willemse [52] treated 
35 patients with stages IB to IVA with concomitant che
motherapy and radical radiotherapy with planned dela
yed surge1y, achieving resectability in 22 out of 35. In 
our opinion, radical surgety after chemoradiation provi
des local control rates comparable to those of full dose 
irradiation , allows a thorough examination of the abclo
minopelvic contcnts ancl rcliable pathologic ve rification 
of the response to neoadjuvanl treatment. In high-risk 
patients, it also makes possible to deliver intraoperative 
radiotherapy to suspicious or pathologically-verified tu
mor residual areas. 

Ureteral toxicity has become a matter of concern in 
this tria!. RTOG grade 3-4 hydronephrosis developed 
in 6 patients (19%) due to ureteral stricture . At the pre
sent time, this is a very rare complication following 
high dose radiotherapy or radical surgcry (13,33,35] . A 
higher complication rate is cxpcclecl for larger tumors 
due ro higher irracliation doses or more extensive sur
gery [331. Perez et al [34] in a randomized study of pre
operative irrad iation p lus surge1y vs irradiation alone 
indicated 3/ 62 ureteral strictures in the preoperative 
group vs 1/ 56 in the radiation alone group, although 
the overall incidence of severe complications did not 
differ among those groups. Mendenhall ct al [26] re
ported 2/ 75 ureteral striclures w ith the combined ap
p roach versus neme in the irradiation alone group. An 
interim analysis of the present series disclosed a signi
ficant higher incidence of ureteral stenosis in those pa
tients operated in the former years of the tria!. This 
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may be explained by a changc in the surgical policy to 
perform less radical surge1y due to the observed toxi
city, greater confidence in the cytorecluctive properties 
of the chemoradiation regimen and excellent outcome 
of the patient population. 

The role of IORT in locally advancecl or recurrent cer
vical carcinoma cannot be cletermined from this study. 
IORT was integrated in this multidisciplinar protocol to 
prevent pelvic sidewall recurrence atl:er obtaining a go
od chance for pelvic central control with adjuvant sur
gery. With a median follow-up of 27+ months, no pa
tient has developed recurrence within arcas boostecl 
w ith IORT. Although no definitive conclusions about the 
therapeutic contribution of IORT may be obtained from 
these resulls, il should be noted that 16 out of 31 pa
tients in our series presented with lateral disease (6 IIB,6 
IIIR, 4 pelvic sidewall recurrences). 

The analysis of patterns of relapse and patient out
come is hamperecl by the fact that chemoradiation se
ries do not integrare adjuvant surge1y as definitive tre
atment, using brachytherapy or externa! beam 
radiotherapy boost after the neoacljuvant chemoradia
tion course. Willemse [52] reported a 2-year local con
trol rate of 84o/o, similar to ours. Chemoracliation series 
report long-tenn local control rates in excess of 80o/o 
for stages IB-11 [21 ,47] , 40-60% for stages III-IV 
[12,21,47] and over 50o/o for recurrent d isease after sur
geiy (48]. Our series includes the previously shown di
sease stages with an overalllocal control rate of 93.4% 
ata maximum follow-up of 64+ months. 

l n the present series, w ith a median follow-up of 
27+ months, actuaria! disease-free swvival rate is 80o/o 
at 71 + months. Willemsc [52] reported a 65o/o 2-year 
survival ratc for stages IB to IVA. Other chemoradiation 
series rcport outstanding long-term (>3 year) swvival 
ratcs of 70o/o for stages 1-II [47] and 40-45% for stages 
III-IV [12,38,47]. 

Simultaneous cisplatin/ 5 Fluorouracil chemoradia
tion is highly active in locally advanced and recurrent 
carcinoma of the uterine cervix and providcs an outs
tanding rate of pCR + qpCR (74o/o). Acute toxicity is 
mild and tolerable. Ch ronic toxicity, specially, u reteral 
stricture, will probably benefil in the future from less 
radical surgety without compromising patient outco
mc. After a median fo llow-up of 27+ months, local 
control and overall su1v ival rates appear encouraging 
and support the exploration of this approach for high
risk patients, specially those with a poor chance for tu
mor control with either surgcty or clefinitive radiothe
rapy alone . 
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