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ABSTRACT Despite the relative ly high success rate of treatment 
for ear ly stage cervical cancer there remain a significant number 
of patients who recur locally and eventual ly die because of 
inadequate local control. Salvage therapy for patients treated 
with radical hysterectomy may be irradiation with good local 
contro l rates espec ially for central recurrences. Patients who 
fail after radiotherapy or combined surgery and irradiation rep
resent a therapeutic challenge: patients with central relapses 
may be salvaged by pelvic exenteration; side-wall recurrences 
are best managed by aggressive treatment approach es such as 
CORT. 
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INTRODUCTION Despite the relat ively high success rates of both 

surgery and radiotherapy in the treat ment of cancer of the 
uterine cervix , there remain a significant number of patients 
who fail locally after standard therapy. Pelvic recurrences from 
carcinoma of the cervix typically occur within 24 months of 
treatment a11d show relatively similar dist ributions indepe11-
de11tly of the i11itial treatme11t approac h: 5- 15% in FIGO stages 
IB-UA, 20-45 % in stages IIB-III ( 1 ). Even in stage l cervica l 
ca11cer, i11 spite of effectiv e trea tment method s with rad ica l 
hysterec tomy or irradiatio n, up to 15% of patie11ts suffer from 
local recurrences and eve11tually die because of inadequate local 
co11trol (2). There is ge11eral agreement 011 the fact that a single 
moda lity of therapy is preferabl e to combinin g major thera
peutic interve11tions, so that the second modality can be used as 
a forrn of salvage therapy. Positive or close surgical margi11s 
followi11g rad ical hys terectom y as well as the finding of 
lymph node involveme11t, however, do ma11date postoperativ e 
irradiatio11. There is 110 general consensus as to the indicatio11s 
for adjuvant irradiat io11 in patient s with other risk factors that 
contribute to higher loca l recurrence rates (3). 
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The most important risk factors for local recurrence in carcino
ma of the cervix can be summariz ed as follows: 
Lymph node involvement pelv ic lymph 11ode involv ement is 
the strongest predictor of pelv ic failure in early cervical cancer. 
Moreover pelvic lymph node involvement is predic tive of an 
unfavorabl e progno sis after radical hysterectom y and pelvic 
lymphadenectomy: the 5-year survival rate of about 90% for 
patients with stage 1B dis ease with nega tiv e lymph nod es 
drops to about 55% when one or more lymph node s are 
involved (1, 4). Patient s with one to four positive lymph 11odes 
have a 48% 5-year survival rate compared to 19% for women 
with more than four i11volved 11odes. Bilateral 11oda l involve
ment above the iliac arte ry bifurcat ion has a less favorable 
progno sis than unilateral lympha tic invo lvement or di sease 
below the bifurcation (2). 
Tumor size the importanc e of cervica l les ion size on pelvic 
lymph node spread was shown by van Naggel et al. (5) in a 
series of patients treated with radical hysterectomy and lym
phaden ectom y. Cervical les ions less than 2 cm ín diameter 
showed nodal dísease in 9% of patíents compared to 31 % of 
those wíth larg er les ions. The differe nce ín terrns of local 
tumor recurre nce rates were even more strikin g with 9% of 
patients with lesion smaller than 2 cm deve lop ing recurre11ce 
versus 44 % of tho se with larger lesions. Bulk y stage llA 
lesions (barrel- shaped tumor s) with diameters 6 cm and above 
have significantly higher loca l recurrence rates (6, 7). 
Stromal penetration increased depth of stro mal penetration 
coITelates with higher pelvic recuITence rates and decreased sur
vival (8). 
Vascular invas ion the presence of tum o r ce lls in arteria l, 
venou s and lymphati c vessels coITelates with a poor outcome 
in cervical cancer. Boyce et al. (9) showed a 5-year recuITence
free survival of 86% in patients with no vascu lar involveme11t 
and a cerv ical invasio11 of 5 mm or more vers us 60 % recu r
rence-free survival in patients with similar stromal penetration 
but with vascular involveme 11t. 
Extension ro the corpus Perez et al. ( 10) reported a 10-15% 
lower surv ival rate in patients showing endometria l ex tension 
for all stage s. According to Boyce et al . (8) patient s w ith 
endometrial extension have a 4.8-fo ld increased risk of deve
lopin g rec uITent disease co mpar ed to those without corp us 

invasio n. 

When pelvic lymph nodes are negat ive for tumor involvement, 
the presence of one of these addition al risk factors does not 
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worsen prognosis in terms of loca l recurrence to such an extent 
as to ju stify different treatment strategies. The assessment of 
these risk factors at initial evaluation of the patient may indeed 
contribute to an appropriat e selection of those patient s who 
appear to have a more aggressive disease and whose treatment 
may therefore consist of a combined chemo-radiation approach 
rather than radica l surgery, so as to reduce the likelihood of 
local relapse (3). 

When the pelvic relapse arises the treatment options for sal
vage are considerably dependent on the site and extension of 
the les ion, as we ll as prev ious treatm ents receiv ed by the 
patient. ln general, three different pelvic recurrence sites are 
recognized: central recurrences, pelvic side-wall recurrences and 
bilateral side-wa ll involvement (1 1 ). The clinical presentation 
of recurrent cerv ica l cancer is variable and depends on the site 
and extension of the relapse: usual symptoms of central recur
rences are vagina) discharge and bleeding, whereas pelvic side
wall recurrences may cause pain and swelling of the lower 
extremi ties . lt is important to make an early diag nos is of 
recurrent disease, as prognosis largely depends on the extent of 
the recurrence, and since the great majority of recurrences arise 
within the first two years after initial treatment, follow-up 
visits should be re latively frequent during this time interva l. 
The trea tment option s for recurrent cerv ica l cancer largely 
depend on the previous therapeut ic approach. This article will 
focus on the treatment of recurrence s after previous surgery 
alone, after radiotherapy alone or combined surgery-radiotherapy; 
it will also address the issue of comb ined chemo-radiotherapy 
and of more innovative approache s such as intraoperative 
radiation therapy (IORT) and combined operat ive and radio
therapeutic treatment (CORT). 

RECURRENCES AFTER SURGERY Pelvic recurrences in patients 
who have been treated surgically and have never received ir
radiation can be managed success fully with radiation therapy . 
The results of radiation therapy differ considerably according 
to the site and extent of the pelvic relapse as well as of the 
aggress iveness of the trea tment , with doses below 60 Gy 
yielding Ioca l contro l rate s of only about 5% (12). The long
term surviva l rate for central recurrences is better (30-80%) 
than for pelvic side-wall recurrences (5-30%), (13). Friedman 
and Pearlman (14) reported a 42% disease-free survival ín 38 
patients treated with irradiation after primary surgical therapy. 
Of 14 patien ts with limited central recurrence s, 8 (57%) were 
disease- free from 3.5-9 year s. Patients with side-wall recur
rences had the worst results (only 3 of 11 patients survived 
tumor-fr ee more than 5 years). larson et al. ( 15) reported on 
249 patients treated with radical hysterectomy and lympha
denectom y for stage IB: they observed 27 relapses ( 11 %) 15 of 
which were treated with radical radiotherapy ; 8 (63%) of these 
pat ients were disease-free from 1-10 years after treatm ent. 
Potter et al. (16) reported on the treatment 28 pelvic recur
rences (l 7 central recurrences and 11 side-wall recurrences) 
indicating a survival of 30% (40% for centra l recurrences and 
23% for side-wall recurrences). Krebs et al. (17) described the 
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results in 312 patient s with carcinoma of the cervix treated 
with surgery alone: they observed 40 recurrences (13%), 11 of 
which were limited to the centra l pelvis; the 5-year salvage rate 
was 13%. Webb et al. (1 1) analyzed 104 recurre nces after 
surgery alone for stage 18 and found a 5-year survival rate of 
only 6%. 

The typical treatment approach consists of a combination of 
extemal beam irradiation up to a tota l dose of 40 to 45 Gy 
followed by one or more intracavitary brachyth erapy insertions 
(LDR or HDR ) which may cover the vagina ) vault or the 
entire length of the vagina depending on initial tumor vo lume 
( 18). The mucosa of the vagina! vault can tolerate a total dose 
of radiation up to I 40 Gy whereas the lower third of the vagina 
may receive up to 95 Gy without serious late side-effects (19). 
However, the efforts to improv e local control by deliverin g 
high doses of radiation with intracav itary brachytherap y have 
been relatively disappointing in large recurrences of carcinoma 
of the cervix. ln bulky central recurrences a better dose distri
bution may be obtained by means of an interstitial approach 
with total doses of 20-30 Gy (13, 20-2 1 ). If an exploratory 
laparotomy is performed, interstitial implants can be done at 
this time, either in the form of a permanent iodine- I 25 seed 
implant or as a temporarily removable after-loading iridium-
192 implant. Although interst itial brac hytherap y probably 
yields the most promising results in recurrent cerv ical cance r, 
severe complications may occur in up to 21 % of patients with 
such an aggressive approach , mostly due to dose inhomoge
neiti es . If the interstitial implant is not feasible, addit ional 
irradiation may be delivered with reduced porta ls up to a total 
dose of 65 Gy. 

RECURRENCES AITTR RADIOTHERAPY ALONE OR AITTR COMBINED 

SURGERY-RADIOTHERAPY ln patients treated with radical radio
therapy for carcinoma of the cervix, pelvic recurrences occur 
with increasing frequencies acco rding to the stage of the 
disease : 2.2% in stage 18, 6. 1 % in stage IJA, 10.5% in stage 
IIB and 22.4 in stage Ili (22). Traditionall y, the treatment 
approach of pelvic recurrences after radical radioth erapy has 
been surgery, either in the form of radica l hysterectomy or of 
pelvic exenteration. Pelvic exenteration is reserved for extensive 
central failures, and apart from its high morbidity it warrants 
lim ited surviva l adva nt ages (23) . Furth ermor e, du e to 
improved pelvic radiotherapy, recurrences confined to the cen
tral portion of the pelvis alone, potentially amenabl e to 
surgery are relat ive ly limi ted in num be r, the majorit y of 
patients who relapse after radiotherapy having unresec table 
side-wall recurrences (13). 

Historica lly, the local control rates achieved by reirradiation 
were rather discouraging and they were coupled with relatively 
high radiation-induced morbidity. Murphy et al. (24) reported 
a 5-year survival rate of approximat ely 20% in a grou p of 46 
patients who underwent reirradiation for pelvic failure after radi
cal radiotherapy; in the subgroup of patients who had disease 
limited to the vagina! vault the surviva l rate at 5 years was 
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47% (7 / 15) with a late compli cat ion rate o f 50% which includ 
ed two recto-vag inal fistulae. Prasasv inichai and associates 
(12) described a 17.6% 5-yea r survival rate in 5 1 patients with 
pelvic recurrences after previous radioth erapy alone (3 1 
patients), pe lvic exenterat ion (10 patients) or a combination of 
surg ica l debulkin g and irradiation ( 10 patients) . Thomas and 
associales (25) reported a median surviva l of only 7 months 
in 242 patients with recurrent disease from cerv ical cance r of 
all stages treated with irradia tion alone; all but one patient sa l
vaged by hysterectomy died with in 24 months of treatment. 
Prempree el al. (26) reported on eight patients with loca lly 
adva nced cervix ca nce r who had been treat ed with radical 
radiotherapy with late recurrences: three survived disease-free at 
five years; of ten patients who rec urred in the pelvis ten years 
or mor e after primary radiotherapy they found a 5-year surviva l 
rate of 60% (27) . Pulhawafa and associa1es (28) treated 14 
pat ients with pe lvic recurrences who had been treated with 
exclu sive radiot herapy with interstiti al implant s a lone, and 
described a 50% (7 / 14) loca l control rate with good palliation 
of symptoms in up to 80% of cases; the incid ence of mild 
side-effe cts (cys titis, proctitis) was in the order of 30%, but 
they also observed seve re comp lications in 15% of cases (soft
tissue necrosis, rectal stricture, recto-vag inal fistula). 

More recently, however, thank s to better irradiation techniques 
and to strict pat ient selection criteria, more promi sing results 
have been ach ieved, mak ing reirradiat ion a viable treatment 
option . Sommers and coworkers (29) reported on the results of 
treatme nt of 376 pati ents with recurrent carcinoma of the 
ute rine cervix; 9 1 patients were treated with extemal beam ir
radiation, occasio nally combined with brachytherapy, or brachy
therap y a lo ne. Pe lv ic exe nt eration was att empt ed in 23 
pa tients, only ten of whom were considered operable, but was 
completed in only seve n. The 5-year surv ival rates after 
treatment for recurr ence was 30% in patients treated with 

combi ned surge ry and extema l beam irradiat ion, 12% in the 
patients treated with surgery alone and 4% in pat ients treated 
with extemal beam irradiation alone . On ly 1 % of untreated 
patients survived 5 years . Th ese data sugges t that although 
patients with pe lvic recurrences who fail after initial treatment 
hav e indeed a poor pro gnos is, some pat ients with limit ed, 
rese ctab le ce ntra l di sease, can be sa lvaged wi th add itional 

agg ress ive therapy. 

Of course, reirrad iation must be undertak en with extreme cau
tion. ln particular, it is very important to assess the treatme nt 
techniqu e previously used in every deta il (beam energy, vol
ume irr ad iated, tota l do ses de livered with ex ternal bea m, 
amount of small bowel in the treated volume, total dose deli v
ered with brachyth erapy). The time interva l elapsed between 
the two treatments may also be taken into accou nt, since it is 
postulated that some repair on the initi al norrna l tissue 
damage may occ ur ove r a long span of time (30). At any rate, 
extemal beam irradiation can only be de livered to limited volu
mes up to a tota l dose in the 40-45 Gy range with standa rd 
fractiona tion, prefe rab ly using late ra l portal s. lntracavi tary 
brachytherapy may be used as a forrn of boost, or occasionally 
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as the only forrn of retreatment if the recurrence is confined to 

the vagina ( vault. 

COMBINED CHEMO-RADIATION Chemo therapy has not gained an 
estab lished role in the mana gement of recurre nt cervica l cancer 
for. a numb er of reasons. Neoadjuvant and adj uvant rando 
mized chemo therapy studies hav e failed to prove a benefit 
compared to irradiation alone in primary cervica l cancer (3 1 ). 
Cytotoxic agents used in patients with recurr ent cerv ical carci
noma have shown less than optimal efficacy . Moreove r, other 
factors may comp licate the adm inistration of chemo therapuetic 

agents in recurrent cerv ical carcinoma, such as reduced pe lvic 
perfusion, limited bone marrow reserve, and poor renal function 
due to compressive uretral obstruction. Pro spective phase 1/11 
studies to identify active agents in recurrent cerv ica l carc inoma 
were conducted in the 1970s and showed cisp latin to be the 
single most act ive agent with respon se rates in the 15-20 % 
range (32). 

The use of chemotherapy as a radia tion sensitizer is an attrac
tive approac h to enha nce loca l control rates. Seve ral small 
phase 1/II studies of concurrent irradiation and chemo therapy 
have been perforrned, which have yie lded variable respo nse 
rates. Single-agent cisp latin reg imens remain the mainstay of 
combin ed chemo-radioth erapy fo r rec urr ent ca nce r of the 
cerv ix, but no survival benefit has so far been proved (33) . 
Thomas el al. (34) reported the results of salvage therapy in 17 
patient s with recurrent cervical canc er after primary surgery 
using 5-FU with or without mytomyc in-C and rad iat ion thera
py. Forty-seve n per cent (8/17) of the patients were alive and 
d isease-free at 2 1-58 month s, whi ch co uld rep rese nt an 
improvement compared to irradiation alone . Furth er randomi
zed studies are needed to confirrn the added benefit o f comb i
ned chemo-radiation with respect to radiat ion alone. 

INTRAOPERATM RADIATION THERAPY {IORT) lntraoperat ive radi
ation therapy combines the effect of localj zed high-dose irradi
ation with the possibility of temporary remov ing or shieldi ng 
of critica l structures . Radi ation is admini ste red on the tumor 
bed in a single dose of 15-25 Gy with an electron beam from a 
dedicated linear accelerator at the end of the surgical proced ure. 

Few clinical studies have been reported on the use of lORT in 
pelvic recurrences from gyneco log ic maligna ncies and their 
results have been relative ly disappointing especia lly for in
comp letely resected side-wa ll recurrences . The French fnlra
operalive Group (35-36) reported on 70 patients treated fo r 
recurrent gyneco logic malignancies desc ribing a local control 
rate of 2 1 % and a 3-year survi val rate of 8%. Monge el al . (37) 
report ed on the use o f IORT in '26 pat ients w ith recurren t 
gyneco logic cancer, e ither after prev ious irradiation (group 1) or 
surge ry (group 11). Ali pat ients were trea ted with a combi 
nation of surgical resec tion and IORT ( 10-25 Gy); pa tients 
belong ing to group 11 (no prev ious irradiation) also receiv ed 
extemal beam radiotherapy. Loca l control rates we re 33% and 
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77% respec tive ly for the two groups. As may be expec ted the 
inab ility to deliver a full cou rse of radiation treatment in pre
vious ly irrad iated pat ients considerab ly lowe red the chances of 
local control. From these experie nces it may be concluded that 

the most important prognostic factors predict ing outco me of 
IORT treatments are: 1. centra l pe lvic recurrences with no side

wall involvemen t, 2. complete surgica l resect ion of the lesion, 
3. full cove rage of the surg ica l bed in the treated field, 4 . no 
prior pelvic irrad iation . 

Although IORT does indeed offe r some therapeutic advantages 

it is not devo id of sideeffects (38). ln partic ular, peripheral 

nerve injury is known to occ ur when radiat ion is admini stered 
in large single fract ions. According to Shaw el al . (39) periph
era l lower ext remity neuropath y is the mos t freq uent IORT 
associa ted toxicity (32 %) and it is character ized by unilateral 
pain, numbn ess and weakness. 

COMBINED OPERATIVE AND RADIOTHERAPEUTIC TREATMENT (CORT) 

The Combined Opera tive and Radioth erap eut ic Treatment 
(CO RT) is a new treatme nt modality for patient s with side

wa ll rec urrences from gyneco log ic maligna nc ies who have 
been prev iously irr ad iated . Ext ension of the tum or to the 
pelv ic wa ll has traditi onally been considered a contraindicatio n 
for pe lvic exe nteratio n. Yet, the majority of pat ients with iso

lated side-wal l recurrences prese nt with a clinical histo ry of 
adj uvant or rad ical pe lvic irradiation and are therefo re not 

amenable to a full co urse of irradiation. It has been argued that 
pelvic side-wa ll recurrences indicate metasta tic systemic disease 
and tha t patie nts presentin g with such recurrences probably 

wou ld not be cured even if effec tive loca l control were feasible 

(40). Howeve r, there is increasing evidence that selected patients 
with side-wa ll recu1Tences may in fact benefit from an aggres
sive loca l treatment (4 1 ). To this aim Höckel el al. (4 1) deve lo

ped a new rad iosurgica l treatmen t which invo lves per ioperat ive 
brachytherapy either LDR or HDR . CORT is more rad iobiologi
ca lly sound than on large single fraction de li vered by IORT . 

Th e combin ed treatme nt cons ists of severa l steps: 
• Pret reatrnent eval uation and patient select ion 

• Surgica l exp lora tion 
• Tumor ablation with remova l of infiltrated pelv ic organs 

• lmplantati on of guide tubes to cove r the entire area of po
tential microscopic res idual tumo r SUJTOunded by 2 cm marg in 

• Pelvic wall plasty with var ious tlap techniques to crea te a 
protec tive d istance betwee n the tubes and the pelv ic orga ns 
and to improve loca l microperfusio n at the treated pelvic wall 
to reduce wound hea ling complica tions. 

• Reco nstructio n of major pe lvic functi ons (b ladder, ano
rec tum, vag ina) 

• Post-opera tive tumor -bed irrad iation wi th remot e af ter
load ing brachyth erapy (lridium-192 HDR 48-54 Gy with 6 Gy 
fraction s twice weekly) 

Höckel el al. (42) have reccnt ly reported on the results of 48 

patients treated with this approach . The 3-year and 5-year sur
vival rates were 50% ancl 44% respectively. The most sign ificant 
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progno stic fac tors for tumor con tro l were the pre se nce of 

macroscop ic residual tumor volume after deb ulking , young 
age (<40), size of recurrence disease (>4 cm) . No treatment

related deaths have been reported . The overa ll severe comp li
cation rate is 33%. From the analys is of these pre liminary data 
it appea rs that CO RT is a feasib le treatment moda lity in 

se lected patients and that it can result in pro mising long-term 
survival advantage with acceptable morbidity. 
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