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A B S T R A C T   

Upon discovery of lymph node metastasis during radical hysterectomy with pelvic lymphadenectomy in early- 
stage cervical cancer, the gynaecologist may pursue one of two treatment strategies: abandonment of surgery 
followed by primary (chemo)radiotherapy (PRT) or completion of radical hysterectomy, followed by adjuvant 
(chemo)radiotherapy (RHRT). Current guidelines recommend PRT over RHRT, as combined treatment is pre-
sumably associated with increased morbidity. However, this review of literature suggests there are no significant 
differences in survival and recurrence and total proportions of adverse events between treatment strategies. 
Additionally, both strategies are associated with varying types of adverse events, and affect quality of life and 
sexual functioning differently, both in the short and long term. Although total proportions of adverse events were 
comparable between treatment strategies, lower extremity lymphoedema was reported more often after RHRT 
and symptom experience (e.g. distress from bladder or bowel problems) and sexual dysfunction more often after 
PRT. As reporting of adverse events, quality of life and sexual functioning were not standardised across the 
articles included, and covariate adjustment was not conducted in most of the analyses, comparability of studies is 
hampered. Accumulating retrospective evidence suggests no major differences on oncological outcome and 
morbidity after PRT and RHRT for intraoperatively discovered lymph node metastasis in cervical cancer. 
However, conclusions should be considered cautiously, as all studies were of retrospective design with small 
sample sizes. Still, treatment strategies seem to affect adverse events, quality of life and sexual functioning in 
different ways, allowing room for shared decision-making and personalised treatment.   

Background 

With 570,000 cases and 311,000 deaths yearly, cervical cancer 
currently ranks fourth in cancer incidence and mortality [1]. Radical 
hysterectomy with pelvic lymphadenectomy is the standard treatment 
for clinically visible early-stage disease and chemoradiotherapy for 
more advanced stages. Upon intraoperative discovery of lymph node 

metastasis, the gynaecologist may pursue one of two treatment strate-
gies. Abandonment of radical hysterectomy followed by primary 
(chemo)radiotherapy (PRT), is currently recommended by international 
guidelines [2,3]. Alternatively, radical hysterectomy with pelvic lym-
phadenectomy may be completed and followed by adjuvant (chemo) 
radiotherapy (RHRT). The alleged advantage of PRT is the avoidance of 
extra morbidity, resulting from the combination of surgery and (chemo) 
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radiotherapy, which are both associated with different types of adverse 
events [4,5]. Proponents of completing the radical hysterectomy argue 
that RHRT leads to better pelvic control, and lower morbidity if 
brachytherapy and/or a radiotherapy boost can be avoided [6]. Never-
theless, Garg et al. [7], who summarized the available literature con-
cerning these two strategies between 1980 and 2008, found no clear 
association between treatment strategy and survival or adverse events. 
Differences in quality of life and sexual functioning were not evaluated. 

The absence of major differences in oncological outcome and adverse 
events between PRT and RHRT, may result in a more prominent role of 
late treatment effects in decision-making. Moreover, physician-reported 
morbidity tends to deviate from patient-reported outcome [8,9]. Several 
studies on quality of life and sexual functioning after cervical cancer, 
evaluated effects of either radiotherapy or surgery as primary treatment 
modalities [10–13]. However, treatment strategies upon intraoperative 
discovery of lymph node metastasis, PRT or RHRT, incorporate a com-
bination of these treatment modalities. Studies comparing such com-
bined treatments are scarce [14]. Moreover, the only randomised trial 
comparing PRT and RHRT in cervical cancer included patients regard-
less of their lymph node status [5]. 

This study aimed to update available information on oncological 
outcome, adverse events, quality of life and sexual functioning, after 
PRT and RHRT for intraoperatively discovered lymph node metastasis in 
cervical cancer. 

Methods 

Articles for this review were identified by searching the PubMed 
database. Free text words and Medical Subject Headings (MeSH) terms 
were used to find relevant publications. To develop the search strategy, 
keywords comprised “cervical cancer” terms together with (synonyms 
of) “intraoperative”, “positive lymph nodes”, “radical hysterectomy”, 
“radiotherapy”, “chemoradiation”, “completion”, “abandonment”, 
“survival”, “recurrence”, “adverse events”, “quality of life” and “sexual 
functioning” (Supplementary Table 1). Only studies in English were 

included. Articles on oncological outcome and adverse events were 
assessed when published between January 2009 and March 2021 (i.e. 
after the review by Garg et al. [7]). For quality of life and sexual func-
tioning, articles between January 1990 and March 2021 were assessed. 
Additionally, a manual search was conducted within (references of) the 
included publications to identify other relevant articles (Supplementary 
Figure 1). 

No studies on quality of life or sexual functioning directly compared 
PRT and RHRT, specifically after intraoperative discovery of lymph 
node metastasis. Therefore, we included any study that conducted 
comparisons of PRT and RHRT, regardless of lymph node status. Fisher’s 
exact test was used throughout this review to manually calculate p- 
values (in case not reported in the articles reviewed) for contingency 
tables (e.g. pelvic recurrence no/yes between treatment strategies). 

Oncological outcome 

Four retrospective studies directly compared PRT and RHRT with 
regard to survival (Table 1) and recurrence (Table 2). Gray et al. [15] 
identified cervical cancer patients (N = 63), all scheduled for radical 
hysterectomy, with FIGO stage IB–IIB tumours and intraoperatively 
discovered lymph node metastasis. Preoperative imaging was performed 
in 63% of the PRT group (% of RHRT not reported). Concerning lymph 
node management (i.e. no lymphadenectomy, only removal of enlarged 
lymph nodes (debulking) or systematic lymphadenectomy), no data 
were available. Patients had PRT with brachytherapy (n = 19) or RHRT 
without brachytherapy (n = 44). Pelvic (9% vs. 21%, p = 0.23), distant 
(9% vs. 16%, p = 0.42) and total (18% vs. 37%, p = 0.20) recurrence 
rates were not significantly different after RHRT compared to PRT. 
Moreover, similar 2-year overall survival rates (80% and 73%, p = 0.77) 
and progression-free survival (rates not reported, p = 0.30), were found. 
A major limitation of this study is the inclusion of patients with clinically 
occult but postoperatively detected positive nodes as RHRT group. Be-
sides, six patients of the PRT group were known to have suspicious 
lymph nodes on preoperative imaging. As a consequence, based on 

Table 1 
Studies evaluating survival.  

Study Years Stage PRT 
(n) 

RHRT 
(n) 

Preoperative 
imaging (%) 

Surgical 
treatment 

Systematic 
lymphadenectomy 
(%) 

Lymph node 
debulking 
(%) 

Radiotherapy 
treatment 

Results (PRT vs. 
RHRT) 

Gray et al.  
[15] 
(2010) 

1993–2003 IB- 
IIB 

19 44 PRT (63) 
RHRT (NR) 

RH Pelvic (NR) 
Para-aortic (NR) 

NR PRT: 
EBRT ± CT +
BT 
RHRT: 
EBRT + CT 

2-year OS 73% vs. 
80%, p = 0.77; 
2-year PFS 
(percentages NR), 
p = 0.30 

Ziebarth 
et al.  
[16] 
(2012) 

2000–2008 IB 15 26 NR RH (Piver 
class III) 

PRT: 
Pelvic (100) 
Para-aortic (100) 
RHRT: 
Pelvic (100) 
Para-aortic (100) 

PRT (0) 
RHRT (0) 

PRT: 
EBRT + CT +
BT 
RHRT: 
EBRT + CT ±
BT 

OS* 69 months vs. 
92 months, p =
0.89; 
PFS* 47 months vs. 
75 months, p =
0.11 

Derks et al. 
[18] 
(2017) 

2000–2010 IB- 
IIA 

32 89 PRT (100) 
RHRT (100) 

RH (Piver 
class III/IV) 

PRT: 
Pelvic (56) 
Para-aortic (0) 
RHRT: 
Pelvic (100) 
Para-aortic (0) 

PRT (44)  

RHRT (0) 

PRT: 
EBRT + CT +
BT 
RHRT: 
EBRT ± CT/BT 

5-year OS 77% vs. 
84%, p = 0.30; 
5-year DFS 67% 
vs. 81%, p = 0.03 

Cibula 
et al.  
[19] 
(2021) 

2005–2015 IA- 
IIB 

154 361 PRT (100) 
RHRT (100) 

RH PRT: 
Pelvic (98) 
Para-aortic (57) 
RHRT: 
Pelvic (87) 
Para-aortic (74) 

NR PRT: 
EBRT ± CT ±
BT 
RHRT: 
EBRT + CT ±
BT 

OS (percentages 
NR), p = 0.72; 
DFS (percentages 
NR), p = 0.45; 
Full cohort OS, 
91% 
Full cohort DFS, 
74% 

PRT primary (chemo)radiotherapy; RHRT radical hysterectomy and adjuvant (chemo)radiotherapy; RH radical hysterectomy; EBRT external beam radiotherapy; BT 
brachytherapy; CT chemotherapy; OS overall survival; PFS progression-free survival; DFS disease-free survival; NR not reported; * Unclear whether mean or median 
survival was reported. 
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tumour characteristics, patients in the RHRT group were expected to 
have a better prognosis. 

All patients (N = 41) in a study by Ziebarth et al. [16] had pelvic and 
para-aortic lymphadenectomy for cervical cancer FIGO stage IB, with 
intraoperative gross nodal disease. Preoperative imaging was uncom-
mon during the study time frame. Twenty-six patients had a Piver class 
III [17] radical hysterectomy followed by chemoradiation (RHRT). In 
the remaining fifteen patients, radical hysterectomy was aborted and 
followed by chemoradiation and brachytherapy (PRT). In the RHRT 
group, brachytherapy was administered in case of close surgical margins 
(n = 8; 31%). Recurrence rates (31% vs. 60%, p = 0.10), progression- 
free survival (75 months vs. 47 months, p = 0.11) and overall survival 
(92 months vs. 69 months, p = 0.89) were not significantly different in 
the group undergoing RHRT, compared to PRT. 

In a more recent study by Derks et al. [18], all patients had preop-
erative imaging and those with preoperative suspect nodes were 
excluded. There were two treatment strategies for cervical cancer FIGO 
stage IB–IIA with intraoperative positive nodes: 1) pelvic lymphade-
nectomy (56%) or lymph node debulking (44%) was executed (n = 32), 
radical hysterectomy was abandoned and followed by chemo-
radiotherapy and brachytherapy; 2) radical hysterectomy (Piver class III 
or IV) with pelvic lymphadenectomy was executed and followed by 
adjuvant (chemo)radiotherapy ± brachytherapy (n = 89). Pelvic 
recurrence was lower after RHRT (2% vs. 16%, p = 0.01), but the au-
thors reported that this might be attributable to the more thorough 
lymphadenectomy in this group. Moreover, the corresponding advan-
tage on five-year disease-free survival (81% vs. 67%, p = 0.03) dis-
appeared after adjusting for lymph node characteristics (p = 0.66). The 
five-year overall survival rates of PRT and RHRT (77% and 84%), were 
not significantly different (p = 0.30). 

The most recent and largest study to date (N = 515), by Cibula et al. 
[19], included cervical cancer patients with FIGO stage IA–IIB who were 
scheduled for uterine surgery and in whom gross lymph node metastasis 
was discovered intraoperatively (and confirmed by final pathology, or 
microscopic metastasis by frozen section). All patients in this interna-
tional study had preoperative imaging and those with preoperative ev-
idence of lymph node metastasis were excluded. Uterine surgery was 
either completed (n = 361, of which 93% had RHRT) or abandoned 
(PRT; n = 154), both followed by (chemo)radiotherapy. In the RHRT 
group, 98% had a pelvic lymphadenectomy, which was higher 
compared to the PRT group (87%, p < 0.001). Para-aortic lymphade-
nectomy was more common with PRT (74% vs. 57%, p < 0.001). With a 
median follow-up of 58 months, no differences were reported in re-
currences (27% vs. 26%, p = 0.74) and deaths (19% vs. 20%, p = 1.00) 
between the PRT and RHRT groups, also after propensity score matching 
(p = 0.62 and p = 0.68, respectively). Moreover, no association was 
found between treatment strategy and recurrence or death in subgroup 

analyses of tumour size, histological subtype, number of pelvic nodes 
removed, para-aortic lymph node involvement and surgical approach. 
However, risk of recurrence was marginally higher in PRT (n = 20; 13%) 
than RHRT patients (n = 41; 11%) with pretreatment stage IIB (p =
0.04). 

In summary, none of the studies reported differences in recurrences 
and deaths between PRT and RHRT, although two of four studies did not 
adjust for confounding [15,16]. Concerning lymph node management, 
no optimal strategy can be recommended, as required data were not 
reported. 

Adverse events 

The four previous studies also compared PRT and RHRT with regard 
to treatment-related adverse events (Table 3). Gray et al. [15] reported 
different types of grade ≥ 3 surgical and radiation-related adverse 
events in PRT and RHRT. Proportions of surgical (10% vs. 11%; p =
1.00), radiation-related (16% vs. 23%; p = 0.74) and total grade ≥ 3 
events (26% vs. 34%; p = 0.79), were comparable. Gastrointestinal side 
effects were most prevalent in both groups (PRT 16% vs. RHRT 11%; p 
= 0.69), while genitourinary events (n = 5; 11%) only occurred in the 
RHRT group (p = 0.31). 

Ziebarth et al. [16] found no difference in grade 3–4 adverse events 
after PRT compared to RHRT, at a mean follow-up of 42 months, both in 
the total number of events (47% vs. 27%, p = 0.31) and in the total 
number of patients experiencing events (33% vs. 23%, p = 0.49). 
Gastrointestinal side effects were reported the most (20% vs. 8%, p =
0.34), followed by haematological toxicity (13% vs. 8%, p = 0.62). 

Derks et al. [18] found more severe (grade ≥ 3) adverse events after 
PRT compared to RHRT (59% vs. 30%, p = 0.01), mainly caused by 
differences in haematological toxicity (56% vs. 17%, p < 0.001). The 
authors attribute this to the higher proportion of patients receiving 
chemotherapy in the PRT group (100% vs. 78%, p = 0.002). Severe 
gastrointestinal morbidity occurred relatively often in RHRT patients (n 
= 7; 8%). Four patients were hospitalised due to radiation enteritis and 
three others were admitted for (not further specified) impaired small 
bowel and had surgery. 

In the study by Cibula et al. [19], the total proportions of grade ≥ 2 
(18% vs. 17%, p = 0.70) and grade ≥ 3 (7% vs. 8%, p = 0.73) adverse 
events were similar after PRT and RHRT. Postoperative grade ≥ 2 events 
within 30 days were observed more often after RHRT (8% vs. 3%, p =
0.04), while events after 30 days were more common after PRT (16% vs. 
9%, p = 0.03). However, the overall prevalence of adverse events was 
relatively low, compared to studies above, indicating that these may 
have been underreported. Frequencies of specific events were not 
reported. 

In summary, regarding all studies, total proportions of adverse 
events are comparable between treatment strategies. However, report-
ing of events was not standardised: only two studies used predefined 
criteria (i.e. Common Terminology Criteria for Adverse Events v4.0) 
[18,19] and only one study differentiated between early and late events 
[19]. Moreover, PRT and RHRT seem to be associated with different 
types of events, allowing room for personalised treatment. 

Quality of life 

Six studies reported on quality of life (Table 4). Bergmark et al. [20] 
examined symptom-induced distress, approximately five years (range 
four to six years) after treatment for cervical cancer. Women who had 
RHRT reported overall bowel dysfunction (23%), defecation urgency 
(22%) and loose stool (22%) as symptoms most frequently causing much 
distress. Those who had PRT reported loose stool (19%) and overall 
bowel and urinary dysfunction (both 15%) as leading causes of much 
distress. In general, the authors concluded that women who had PRT 
often reported distress from various irritative or frequency problems 
from bladder and bowel. 

Table 2 
Studies evaluating recurrence, n (%).  

Study Treatment 
strategy 

Pelvic Distant Total 

Gray et al. [15] 
(2010) 

PRT (n = 19) 4 (21) 3 (16) 7 (37)  

RHRT (n = 44) 4 (9) 4 (9) 8 (18) 
Ziebarth et al.  

[16] 
(2012) 

PRT (n = 15) 4 (27) 5 (33) 9 (60)  

RHRT (n = 26) 3 (12) 5 (19) 8 (31) 
Derks et al. [18] 

(2017) 
PRT (n = 32) 5 (16) 5 (16) 10 (31)  

RHRT (n = 89) 2 (2) 12 (13) 14 (16) 
Cibula et al. [19] 

(2021) 
PRT (n = 154) 14 (9) 27 (18) 41 (27)  

RHRT (n = 361) 45 (12) 48 (13) 93 (26) 

PRT primary (chemo)radiotherapy; RHRT radical hysterectomy and adjuvant 
(chemo)radiotherapy; Bold values indicate statistical significance at p < 0.05. 
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Korfage et al. [21] evaluated quality of life approximately seven 
years (range two to eleven years) after diagnosis of cervical cancer. After 
adjusting for age at survey, disease stage and follow-up time, they 
observed more suffering from lower extremity lymphoedema in the 
RHRT than in the PRT group (p = 0.01). 

Hazewinkel et al. [22] evaluated distress from pelvic floor symptoms 
at a median of six years (range one to eleven years) after completing 
cervical cancer treatment. Survivors were matched by age and parity to 
females from the general population. The authors examined whether 
survivors were more than average bothered by symptoms (i.e. scoring 
above 90th percentile of the domain scores of the reference group). 

Compared to the reference group, odds ratios were higher on all cate-
gories of severe urogenital and defecation distress after PRT than after 
RHRT. Most pronounced was severe distress of anal incontinence, which 
was reported 15.3 and 3.3 times more often, after PRT and RHRT, 
respectively. Subgroup analysis of survivors of early-stage disease 
revealed similar odds ratios compared to the entire group. In a further 
study by the same author group, better physical and mental functioning 
were found to be associated with non-severe pelvic floor symptoms [23]. 
Moreover, increased body image disturbance was associated with severe 
defecation symptoms after PRT. 

In a study on stage IB–IIB cervical cancer survivors, Derks et al. [24] 

Table 3 
Studies evaluating grade ≥ 3 treatment-related adverse events, n (%).  

Adverse events Gray et al. [15] (2010)† Ziebarth et al. [16] (2012)† Derks et al. [18] (2017)‡ Cibula et al. [19] (2021)‡

PRT (n = 19) RHRT (n = 44) PRT (n = 15) RHRT (n =
26) 

PRT (n = 32) RHRT (n = 89) PRT (n =
154) 

RHRT (n =
361) 

Haematological 1 (5) 2 (5) 2 (13) 2 (8) 18 (56) 15 (17) –  –  
Gastrointestinal 3 (16) 5 (11) 3 (20) 2 (8) 1 (3) 7 (8) –  –  
Genitourinary 0 (0) 5 (11) 1 (7) 0 (0) 0 (0) 4 (4) –  –  
Lymphatic 1 (5) 3 (7) 0 (0) 2 (8) 1 (3) 0 (0) –  –  
Dermatological 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1) –  –  
Hepatic 0 (0) 0 (0) 0 (0) 0 (0) 2 (6) 0 (0) –  –  
Pain 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1) –  –  
Infectious 0 (0) 0 (0) 1 (7) 1 (4) 0 (0) 0 (0) –  –  
Total* 5 (26) 15 (34) 7 (47) 7 (27) 22 (69) 28 (31) –  –  
Patients experiencing adverse events –  –  5 (33) 6 (23) 19 (59) 27 (30) 11 (7) 30 (8) 

PRT primary (chemo)radiotherapy; RHRT radical hysterectomy and adjuvant (chemo)radiotherapy; * Some patients experienced multiple adverse events; † Scoring 
criteria not specified; ‡ Scored according to National Cancer Institute Common Terminology Criteria for Adverse Events v4.0; Bold values indicate statistical signif-
icance at p < 0.05. 

Table 4 
Studies evaluating quality of life.  

Study Stage 
(%) 

PRT 
(n) 

RHRT 
(n) 

Surgical 
treatment 

Radiotherapy 
treatment 

Instruments Follow-up Covariate 
adjustment 

Results 

Bergmark 
et al. [20] 
(1995) 

IB–IIA 
(100) 

22 79 RH EBRT/BT Self-constructed 
questionnaire on 
symptoms and 
symptom-induced 
distress 

~5 years (range 
4–6 years) 
posttreatment 

– Most often severe 
distress from: 
Overall bowel 
dysfunction, defecation 
urgency and loose stool 
(RHRT) 
Loose stool and overall 
bowel and urinary 
dysfunction (PRT) 

Korfage et al. 
[21] 
(2009) 

I (71) 
II (15) 
III (12) 
4 (1) 

40 46 RH EBRT/BT/CT EORTC QLQ-CX24 6.6 years (range 
2–11 years) 
postdiagnosis 

Age at survey 
Stage at diagnosis 
Follow-up time 

More lymphoedema 
after RHRT 

Hazewinkel 
et al. [22] 
(2010) 

IA–IIA 
(86) 
IIB–IVA 
(13) 
IVB (0) 

47 49 RH EBRT/BT/CT Urogenital distress 
inventory 
Defecatory distress 
inventory 

6 years (range 
1–11 years) 
posttreatment 

Age- and parity- 
matched 

Severe urogenital and 
defecation distress 
higher after PRT 

Hazewinkel 
et al. [23] 
(2012) 

IA–IIA 
(83) 
IIB–IVA 
(16) 
IVB (0) 

73 61 RH EBRT/BT/CT Urogenital distress 
inventory 
Defecatory distress 
inventory 

~6 years (range 
1–10 years) 
posttreatment 

Demographic, 
disease-related, and 
psychological 
variables 

Increased body image 
disturbance was 
associated with severe 
defecation symptoms 
after PRT 

Derks et al.  
[24] 
(2017) 

IB (80) 
II (20) 

60 61 RH EBRT/BT/CT EORTC QLQ-C30 
EORTC QLQ-CX24 

6.6 years (range 
2–13 years) 
postdiagnosis 

– More lymphoedema 
after RHRT 
Social functioning worse 
after PRT 
Symptom experience 
higher after PRT 

Mikkelsen 
et al. [25] 
(2017) 

IA–IIA 
(31) 
IIB–IIIB 
(69) 

68 17 RH EBRT/BT/CT EORTC QLQ-C30 
EORTC QLQ-CX24 

1–4 years 
postdiagnosis 

Age 
Stage at diagnosis 
Follow-up time 

More lymphoedema 
after RHRT 

PRT primary (chemo)radiotherapy; RHRT radical hysterectomy and adjuvant (chemo)radiotherapy; RH radical hysterectomy; EBRT external beam radiotherapy; BT 
brachytherapy; CT chemotherapy; EORTC European Organisation for Research and Treatment of Cancer; QLQ-C30 Quality of Life Questionnaire - Core module; QLQ- 
CX24 Quality of Life Questionnaire - Cervical cancer module. 
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investigated quality of life at a median follow-up of over six years (range 
two to thirteen years) after diagnosis. They showed that survivors 
treated with PRT, compared to RHRT, had worse scores on social 
functioning (p = 0.01) and symptom experience (p = 0.04). Lower ex-
tremity lymphoedema was more common in the RHRT group (p =
0.001). However, analyses were not adjusted for confounding. 

Mikkelsen et al. [25] evaluated quality of life at one to four years 
after diagnosis of cervical cancer. After adjusting for age at survey, 
disease stage and follow-up time, they also found a greater risk of lower 
extremity lymphoedema after RHRT (p = 0.02), compared to PRT. 

In summary, three of the four studies addressing lower extremity 
lymphoedema reported it to be more common after RHRT [21,24,25]. 
Symptom experience (e.g. distress from bladder or bowel problems) 
tended to be reported more often after PRT. However, quality of life was 
measured with a variety of questionnaires, possibly affecting compara-
bility. Besides, although age and disease stage tended to be higher in the 
PRT groups, some studies did not adjust their analysis accordingly 
(Table 4). 

Sexual functioning 

Six studies reported on sexual functioning (Table 5). Flay & Mat-
thews [26] observed that vaginal shortening was the main reason for 
negatively affected sexual activity and satisfaction. A shortened vagina 
was reported more frequently in women that had RHRT compared to 
PRT, six weeks (80% vs. 65%) and fourteen weeks (80% vs. 50%) after 
treatment, However, probably due to small sample size, statistical sig-
nificance was not reached (p = 0.60 and p = 0.30, respectively). 

Bergmark et al. [27] found that type of treatment had little effect on 
the risk of reduced vaginal lubrication, reduced genital swelling, vaginal 
shortness and vaginal elasticity, approximately five years (range four to 
six years) after treatment for cervical cancer. However, women that had 
PRT had more often little or no interest in sex in the six months previous 
to the survey, compared to the RHRT group (76% vs. 39%, p = 0.002). In 
a later study on the same population, Bergmark et al. [20] reported that 
survivors who had RHRT reported dyspareunia (24%), overall inter-
course dysfunction (23%) and overall sexual dysfunction (19%) as 
symptoms most frequently causing much distress. After PRT, dyspar-
eunia (19%), overall intercourse dysfunction (11%) and reduced orgasm 
frequency/orgasmic delight (both 11%) were reported as leading causes 
of much distress. Although distress from sexual dysfunction was less 
pronounced after PRT, these women were much older (median 69 years 
vs. 50 years). 

In an age, stage and follow-up time adjusted analysis, Korfage et al. 
[21] reported worse sexual/vaginal functioning after PRT than after 
RHRT, seven years (range two to eleven years) after diagnosis (p <
0.001). Scores on sexual enjoyment were similar after PRT and RHRT (p 
= 0.06). Derks et al. [24] reported higher scores on sexual enjoyment 
after RHRT (p = 0.02), but their analysis was not adjusted for 
confounding. 

Six years (range one to twelve years) after cervical cancer treatment, 
Bakker et al. [28] observed that treatment strategy was associated with 
physical (vaginal sexual) symptoms (p < 0.001). Physical symptoms 
were reported to be more severe after PRT with brachytherapy, than 
after RHRT without brachytherapy (p = 0.01). There was no difference 
in reported symptoms when both PRT and RHRT were administered 
with brachytherapy (p > 0.05). In their multivariable analysis on 
experienced sexual distress, treatment strategy was not included 
because of a nonsignificant association in univariable analysis (p =
0.53). Mediation analyses, exploring underlying mechanisms of the 
relationship between physical symptoms and sexual distress, showed 
that this relationship was partly influenced by worries about sexual 
pain. 

In summary, both PRT and RHRT are associated with various forms 
of sexual dysfunction, in the short and long term. Sexual functioning 
seems more often affected after PRT, although the variety of 

questionnaires among studies and the absence of covariate adjustment 
in most studies hamper comparability (Table 5). 

Discussion 

This review of literature, based on the currently available retro-
spective studies, suggests that there are no significant differences in 
survival, recurrence and total proportions of adverse events, between 
patients treated with PRT and RHRT for cervical cancer with intra-
operatively discovered lymph node metastasis. Limited long-term 
quality of life data suggest lower extremity lymphoedema to be more 
common after RHRT, while the patients’ experience of symptoms and 
sexual functioning tended to be more pronounced after PRT. 

Current guidelines recommend PRT over RHRT, as combined radical 
hysterectomy and radiotherapy is presumably associated with increased 
morbidity. Results from the present review cannot confirm this, apart 
from the higher proportion of lower extremity lymphoedema after 
RHRT. Other retrospective studies comparing PRT and RHRT, irre-
spective of intraoperative lymph node status, reported inconclusive re-
sults on morbidity [29–33]. Landoni et al. [4] published an update of the 
only randomised controlled trial on this topic with at least 19 years of 
follow-up. Importantly, the trial included patients regardless of their 
lymph node status. They found more adverse events after RHRT (56% vs. 
29%, p < 0.001), especially of urologic (25% vs. 12%, p = 0.01) and 
lymphatic (16% vs. 1%, p < 0.001) origin. On the other hand, proctitis 
was more common (0% vs. 9%, p = 0.001) after PRT, while the onset of 
events was generally later. However, an important difference with the 
Landoni trial is that all patients in our review underwent surgery 
(regardless of the treatment strategy), possibly associated with addi-
tional morbidity. Besides, the randomised study was conducted in the 
era before chemotherapy was added to the radiotherapy, making a 
comparison with the current review difficult. 

Traditionally, definitive (chemo)radiotherapy is not preceded by 
pelvic lymphadenectomy. Moreover, the European guideline recom-
mends to abandon pelvic lymphadenectomy upon intraoperative dis-
covery of metastasis in the lymph nodes [2]. Interestingly, in our review, 
we found systematic pelvic lymphadenectomy to be part of treatment in 
the majority of PRT patients with intraoperative positive nodes 
(56–100%), which is also reflected in recent survey studies [6,34]. 
Cibula et al. [19] argued that it is unlikely that removing lymph nodes 
that appear normal on pre-treatment staging, will improve survival. 
Moreover, their study found no association between performance of 
pelvic lymphadenectomy and survival or recurrence. However, the 
number of patients that had no pelvic lymphadenectomy was small (n =
23, 4%). 

Debulking of enlarged lymph nodes, as alternative to systematic 
lymphadenectomy, is performed in approximately a quarter of the pa-
tients with intraoperatively discovered positive lymph nodes [34]. 
However, it was not discussed separately in our studies reviewed. In 
theory, debulking macroscopic metastases allows for greater radio 
curability and less radiation dose to healthy tissue. Accordingly, previ-
ous retrospective studies found a positive effect on disease-free survival 
in patients with debulked grossly involved lymph nodes. These patients 
had similar survival rates compared to those with microscopic lymph 
node metastasis only [35–37]. However, Cheung et al. [38] observed 
that overall survival of node-positive patients that had debulking was 
still 35% lower than of node-negative patients, likely due to higher 
extra-pelvic recurrence. Importantly, these studies were small, of 
retrospective design and used varying definitions of bulky lymph nodes, 
thus hampering comparability. 

We found lower extremity lymphoedema to be associated with RHRT 
in multiple quality of life studies [21,24,25]. This is in line with a recent 
review, that reported adjuvant radiotherapy and (the extent of) lym-
phadenectomy as main risk factors for developing lower extremity 
lymphoedema after cervical cancer treatment [39]. The authors also 
showed that the incidence of lower extremity lymphoedema seems to 

H.H.B. Wenzel et al.                                                                                                                                                                                                                           



CancerTreatmentReviews102(2022)102311

6

Table 5 
Studies evaluating sexual functioning.  

Study Stage 
(%) 

PRT 
(n) 

RHRT 
(n) 

Surgical 
treatment 

Radiotherapy 
treatment 

Instruments Follow-up Covariate adjustment Results 

Flay & 
Matthews  
[26] 
(1995) 

I (38) 
II (25) 
III (38) 

10 6 SH or RH EBRT/BT Self-constructed questionnaire on 
sexual activity and satisfaction 

Baseline and 0, 6 and 14 
weeks posttreatment 

– Vaginal shortening more common after 
RHRT 

Bergmark 
et al. [27] 
(1999) 

IB–IIA 
(100) 

22 79 RH EBRT/BT Self-constructed questionnaire on 
vaginal changes and sexual 
functioning 

~5 years (range 4–6 
years) posttreatment 

– More often little or no interest in sex in the 
previous six months after PRT 

Bergmark 
et al. [20] 
(2002) 

IB–IIA 
(100) 

22 79 RH EBRT/BT Self-constructed questionnaire on 
symptoms and symptom-induced 
distress 

~5 years (range 4–6 
years) posttreatment 

– Most often severe distress from: 
Dyspareunia, overall intercourse and sexual 
dysfunction (RHRT) 
Dyspareunia, overall intercourse 
dysfunction and orgasm problems (PRT) 

Korfage et al.  
[21] 
(2009) 

I (71) 
II (15) 
III (12) 
4 (1) 

40 46 RH EBRT/BT/CT EORTC QLQ-CX24 6.6 years (range 2–11 
years) postdiagnosis 

Age at survey 
Stage at diagnosis 
Follow-up time 

Worse sexual/vaginal functioning after PRT 

Derks et al.  
[24] 
(2017) 

IB (80) 
II (20) 

60 61 RH EBRT/BT/CT EORTC QLQ-C30 
EORTC QLQ-CX24 

6.6 years (range 2–13 
years) postdiagnosis 

– Worse sexual/vaginal functioning after PRT 

Bakker et al.  
[28] 
(2017) 

IA (2) 
IB–IIA 
(87) 
IIB-IVA 
(11) 

46 49 RH EBRT/BT/CT Female Sexual Distress Scale 
EORTC QLQ-CX24 
Hospital Anxiety and Depression 
Scale 
Maudsley Marital Questionnaire 

6 years (range 1–12 
years) posttreatment 

Treatment type, psychosocial and 
sociodemographic variables 

Vaginal sexual symptoms more often after 
PRT + brachytherapy than after RHRT - 
brachytherapy 

PRT primary (chemo)radiotherapy; RHRT radical hysterectomy and adjuvant (chemo)radiotherapy; SH simple hysterectomy; RH radical hysterectomy; EBRT external beam radiotherapy; BT brachytherapy; CT 
chemotherapy; EORTC European Organisation for Research and Treatment of Cancer; QLQ-C30 Quality of Life Questionnaire - Core module; QLQ-CX24 Quality of Life Questionnaire - Cervical cancer module. 
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increase with follow-up. Correspondingly, in the present review, distress 
from lower extremity lymphoedema was reported in studies with vary-
ing follow-up periods. Ferreira Bona et al. [39] confirmed our finding 
that lower extremity lymphoedema occurs less often after PRT than after 
RHRT. As the benefit of lymphadenectomy in patients treated with PRT 
for intraoperatively diagnosed lymph node positive cervical cancer has 
shown to be debatable [19], clinicians should take into account that 
chances of developing lymphoedema increase with the extent of lymph 
node dissection. Sentinel lymph node biopsy is emerging as alternative 
with reduced lymphatic morbidity [40,41], but in the setting of intra-
operatively discovered lymph node metastasis, literature concerning its 
safety is scarce. 

A major limitation of the present review is the heterogeneity of the 
retrospective studies (e.g. with respect to criteria for preoperative im-
aging, extent of lymphadenectomy, inclusion time frame), which were 
inevitably subjected to selection bias. Moreover, limited sample sizes, 
particularly clear in the PRT groups of the studies evaluating oncological 
outcome, indicate that conclusions should be considered cautiously and 
hypothesis-generating only. Another limitation lies in the studies on 
quality of life and sexual functioning. As none of them focussed specif-
ically on intraoperative lymph node metastasis, patients in the PRT 
group were indicated for primary (chemo)radiotherapy – not radical 
hysterectomy – and, in general, did not undergo lymph node dissection. 
Consequentially, the influence of the associated morbidity on quality of 
life and sexual functioning was not incorporated. Besides, PRT was 
administered more often in those of older age, with higher disease-stage 
and with comorbid disease, presumably biasing the outcomes. Of note, 
surgical and (chemo)radiotherapeutic treatment protocols were not 
standardised across studies. Besides, the studies in our review did not 
use state-of-the-art treatment techniques (e.g. intensity-modulated 
radiotherapy), which are likely to be associated with superior treat-
ment outcome [42], also after PRT and RHRT. 

Accumulating retrospective evidence suggests no major differences 
on oncological outcome and morbidity after PRT and RHRT for intra-
operatively discovered lymph node metastasis in cervical cancer. 
Nevertheless, conclusions should be considered with caution as studies 
were of retrospective design, often with small sample sizes. However, 
there is room for shared decision-making and personalised treatment, as 
both strategies seem to affect adverse events, quality of life and sexual 
functioning in different ways. Prospective trials on these topics are un-
likely to be conducted in this highly specific patient group, considering 
the large number of patients required. Future studies should focus on 
evaluating quality of life and sexual functioning. 
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[32] Roszak A, Wareńczak-Florczak Z, Bratos K, Milecki P. Incidence of radiation 
toxicity in cervical cancer and endometrial cancer patients treated with 
radiotherapy alone versus adjuvant radiotherapy. Rep Pract Oncol Radiother 2012; 
17(6):332–8. https://doi.org/10.1016/j.rpor.2012.07.005. 

[33] Wang Y, Kong W, Lv N, Li F, Chen J, Jiao S, et al. Incidence of radiation enteritis in 
cervical cancer patients treated with definitive radiotherapy versus adjuvant 
radiotherapy. J Cancer Res Ther 2018;14(8):120. https://doi.org/10.4103/0973- 
1482.163762. 

[34] Dostalek L, Åvall-Lundqvist E, Creutzberg CL, Kurdiani D, Ponce J, Dostalkova I, 
et al. ESGO survey on current practice in the management of cervical cancer. Int J 
Gynecol Cancer 2018;28(6):1226–31. https://doi.org/10.1097/ 
IGC.0000000000001314. 

[35] Cosin JA, Fowler JM, Chen MD, Paley PJ, Carson LF, Twiggs LB. Pretreatment 
surgical staging of patients with cervical carcinoma: The case for lymph node 
debulking. Cancer 1998;82(11):2241–8. https://doi.org/10.1002/(sici)1097-0142 
(19980601)82:11<2241::aid-cncr20>3.0.co;2-t. 

[36] Hacker NF, Wain GV, Nicklin JL. Resection of bulky positive lymph nodes in 
patients with cervical carcinoma. Int J Gynecol Cancer 1995;5(4):250–6. https:// 
doi.org/10.1046/j.1525-1438.1995.05040250.x. 

[37] Potish RA, Downey GO, Adcock LL, Prem KA, Twiggs LB. The role of surgical 
debulking in cancer of the uterine cervix. Int J Radiat Oncol Biol Phys 1989;17(5): 
979–84. https://doi.org/10.1016/0360-3016(89)90145-4. 

[38] Cheung TH, Lo KW, Yim SF, Yau SH, Yu MM, Yeung WK. Debulking metastatic 
pelvic nodes before radiotherapy in cervical cancer patients: A long-term follow-up 
result. Int J Clin Oncol 2011;16(5):546–52. https://doi.org/10.1007/s10147-011- 
0225-3. 

[39] Bona AF, Ferreira KR, Carvalho RBM, Thuler LCS, Bergmann A. Incidence, 
prevalence, and factors associated with lymphedema after treatment for cervical 
cancer: A systematic review. Int J Gynecol Cancer 2020;30(11):1697–704. https:// 
doi.org/10.1136/ijgc-2020-001682. 
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