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Abstract
When local recurrence happens, treatment options are limited due to the frequent use of
pelvic irradiation for primary cervical cancer. Reirradiation is usually contraindicated
and chemotherapy is ineffective at controlling tumors located within the previously
irradiated tissue, in the case of persistent or recurrent cervical cancer, pelvic exenteration
(PE) is on of the few options to offer patients a radical treatment. This is the first analysis
from Estonia evaluating prognostic factors associated with locally advanced cervical
cancer and the potential for long-term survival with pelvic exenteration. Between 2001
and 2021, PE was performed in 25 patients with recurrent or persistent pelvic cancer
after radical radiochemotherapy. Included were 22 cervical cancer and 3 vaginal cancer
cases who were followed until 01 June 2022. Clinicopathological characteristics of
patients were described in univariate analysis and prognostic factors were estimated
with Cox proportional hazard analysis. The median age was 58 years (range 34–80).
Median tumor diameter was 6 cm (range 2–14 cm). Total PE, anterior PE and PE with
rectal anastomosis consisted of 44%, 36% and 20% of cases respectively. Additional
vulvectomy was performed 28% of patients. The median follow-up was 92 months. The
overall postoperative complication rate was 32%; the postoperative mortality rate was
0%. Median hospitalization was 16 days (range 9–34). Overall survival was as follows:
1 year 64%, 3 year 40%, 5 year 32% and 15 year 24%. In this case series, we find that
even in patients with recurrent or persistent locally advanced cervical cancer, at least a
quarter of patients treated with pelvic exenteration can achieve a survival of more than
15 years. PE can be performed with a low postoperative complication rate and zero
mortality. PE allows significantly longer survival for patients who have exhausted other
treatment modalities.
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1. Background

Complete resection with clear microscopic resection margins
is the most important prognostic factor in surgery for pelvic
tumors [1]. In locally advanced and recurrent pelvic malignan-
cies, radical margins are sometimes difficult to obtain because
of close relation to or growth in adjacent organs/structures.
Total pelvic exenteration (TPE) is an exenterative operation
for these advanced tumors and involves en bloc resection of
the rectum, bladder, internal genital organs and vulva. Thus,
the primary indication for pelvic exenteration is recurrent or
persistent cervical cancer after full radiation therapy [2].

Total pelvic exenteration has been performed in primary or
recurrent and locally advanced pelvic tumors [3, 4] and was
first described by Brunswig and colleagues from the Memorial
Hospital in New York [5]. Initially, pelvic exenteration was
utilized for palliative surgical management of advanced and
recurrent gynecologic cancer. Perioperative mortality was

over 23% and there were no long-term survivors. Since its first
description in 1948 [6] the procedure has undergone modifi-
cations and improvements in neoadjuvant treatment, operative
techniques and peri- and postoperative anesthetic management
[5, 7, 8]. However, morbidity is still high and 15–68% patients
have complications after TPE [3, 7]. Furthermore, the post-
operative mortality rate can be as high as 14% [8].

Outcomes in surgical oncology depend on the skill of the
surgeon as well as the volume of surgery performed [9]. After
TPE, the five-year survival rates for patients with primary
disease range between 15% and 77.6% and in patients with
recurrent disease from 0% to 23% [7, 10, 11]. Careful selection
for TPE is of paramount importance [12] yet no previous study
has been conducted in Estonia to inform patient selection pa-
rameters. Hence, this study was planned to evaluate morbidity
and outcomes of patients undergoing TPE in the Department
of Surgical Oncology of University of Tartu.

Further, long-term outcomes studies are scarce and sample
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sizes are small. The three most recent studies provide 6.7
years of follow-up among 24 patients [13] to 5 years’ follow-
up among 61 patients [14] and 9 years among 47 patients
[15]. Our study extends the literature by providing 20 years
of follow-up among 25 patients.

2. Patients and methods

2.1 Study type
This work was planned as observational study on advanced
cervical cancer patients treated with pelvic exenteration after
cancer recurrence or due to persistent cancer after radical
radiochemotherapy.
At the Department of Surgical Oncology at the University

of Tartu, 25 TPE surgeries were performed from January 2001
to February 2021 for gynecological malignancies. Of the
25 TPEs, 22 patients had cervical cancer, and 3 had vaginal
cancer; 8 patients (31%) had previously undergone surgery for
cervical or vaginal cancer and received radio-chemotherapy
after recurrence and operated for persistent cancer. Four (15%)
patients were admitted to surgery without proper neoadjuvant
therapy: 2 received 2 palliative chemotherapy courses before
surgery and 2 were operated on in an emergent situation due
to bleeding from the tumor. Thirteen patients (54%) had a
persistent tumor after radical radiotherapy and chemotherapy.
Preoperative evaluations were performed with computed to-
mography or magnetic resonance imaging scanning or both.
All patients received perioperative prophylactic antibiotics

and patients with a positive urine sample had antibiotic treat-
ment based on the antibiogram. Since 2012, we have used
the ultrasonic instrument Harmonic Focus which has reduced
mean operative blood loss from 960 mL to 650 mL while
maintaining post-operative survival at 100%.
All operations were performed by the same team of surgical

oncologists.

2.2 Pathology
All staging was performed according to the American Joint
Committee on Cancer (AJCC) Tumour, Node, Metastasis
(TNM) criteria. All resection borders were analyzed to
confirm the completeness of resection. Histological tumor
type, margin status, lymphatic and/or vessel invasion and
nodal status were obtained from pathology reports.

2.3 Evaluation of morbidity and mortality
Case histories and charts were collected and analyzed to obtain
patient data, operation techniques and follow-up. The data
gathered included the demographics, diagnosis, TNM, earlier
treatment, operation time and length, blood loss, postoperative
complications and bed rest time, histological parameters, fol-
low up data and overall survival.
Operation types were divided as follows: (A) supralevator

exenteration; (B) infralevator exenteration; and (C) infraleva-
tor exenteration with vulvectomy; (D) anterior exenteration
with vulvectomy.
All complications were studied and categorized as minor

and major complications requiring reoperation. Early com-

plications were defined as those occurring within 30 days of
surgery.
All follow-up data were gathered until the patient’s death or

until 01 June 2022.

2.4 Statistical analysis of survival
Categorical variables are described with frequencies and per-
cent’s, continuous variables are described with medians and
ranges.
Overall survival time was calculated from the date of resec-

tion of the tumor until the last follow-up attendance or death.
The data lock was 01 June 2022, after which time patients were
censored. Survival time by risk factors is presented as 5-year
and 10-year survival.
Survival after surgery was calculated using the Kaplan-

Meier method [2]. All survival indicators were presented with
95% confidence intervals. Univariate survival comparisons
were executed using the log-rank test. Cox proportional haz-
ard analysis was used for multivariate analysis of prognostic
factors for overall survival [1]. The level of significance was
defined as p < 0.05.

3. Results

All 25 patients had similar preoperative preparation, including:
anesthesiologist examination and risk evaluation according
to the American Society of Anesthesiologists (ASA) scale,
a complication risk assessment, confirmation of the ordered
blood reserve, bowel preparation if needed, low molecular
weight heparin (LMWH) to reduce the risk of thromboem-
bolism, preoperative skin preparation, shaving, informed con-
sent and prophylactic antibiotic 30 minutes before skin inci-
sion.

3.1 Surgery
Study characteristics are presented in Table 1. Median patient
age was 58 years (range, 34–80). The median operation time
was nearly 4 hours (235 minutes, range 121–470 minutes). For
2 patients (8%), operation time was about 3 hours (range 121–
180 minutes), for 16 patients (64%), operative time was 3 to
5 hours (range 181–300 minutes), and for 7 patients (28%),
operative timewas 5 to nearly 8 hours (range 301–470minutes)
(Fig. 1).
The median blood loss was 816 mL (range 100–1640) mL.

For 11 patients (44%), blood loss was 100–500 mL, for 7
patients (28%), blood loss was 501–1000 mL, and for 7 (28%)
patients’ blood loss was 1001–1640 mL. Median blood loss
decreased from 960 mL to 650 mL following the introduction
of ultrasonic instruments in 2012.
For 4 patients, the operation type was total exenteration with

vulvectomy; additionally, there were 5 total infralevator exen-
terations, 2 total infralevator exenterations with omentoplasty,
5 total supralevator exenterations with rectal anastomosis 6
anterior exenterations, and 3 anterior exenterations with vul-
vectomy.
For urinary derivation, in most patients a Bricker conduit

was formed and for uretroenteric anastomosis the Wallace
techniques was used. While for two patients the Lundiana
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TABLE 1. Characteristics of the study population.
Patient characteristics Estimate, range Percent, %
Age (yr)

Median 58
Range 34–80

Tumor type
Cervical 22 88
Vaginal 3 12

Operation time (min)
Median  269
Range 121–470

Blood loss (mL)
Median 816
Range 100–1995

Operation type
Total + vulvectomy 4 16
Total infralevator 5 20
Total supralevator + rectal anastomosis 5 20
Anterior 6 24
Anterior + vulvectomy 3 12
Total + omentoplasty 2 8

Urinary derivation
Bricker conduit 23 92
Lund pouch 2 8

Tumor diameter (cm)
Median 6.5
Range 2–14

Histological subtype
Squamous cell carcinoma 23 92
Adenosquamous carcinoma 1 4
Adenocarcinoma 1 4

Tumor stage
pT1 2 8
pT2/2b 4 16
pT3/3b 7 28
pT4 12 48

Lymph node metastases N1/2 10 40
R1 4 16
Distant metastases M1 2 8
Hospitalization (d)

Median 16
Range 9–34
Postoperative complications 8 32
Operated due to complication 2 8
Postoperative mortality 0 0

Follow up (mon)
Median 92
Range 70–245
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FIGURE 1. Operating time.

pouch for continent cutaneous diversion was constructed from
detubularized right colonic segment.
The median length of stay following surgery was 16 days

(range, 9–34).

3.2 Pathology
The median tumor diameter was 6 cm (ranges, 2–14 cm).
In 23 (92%) patients, the finding was squamous cell carci-
noma, 1 adenocarcinoma, and 1 adenosquamous carcinoma. In
four cases (16%), the tumor reached the resection line (16%).
Ten patients (40%) had metastatic regional lymph nodes in
the specimen, and two patients (8%) had distant lymph node
metastases.
A description of postoperative complications is provided in

Table 2. Overall, the postoperative complication rate was 32%
(n = 8); 8% (n = 2) were operated upon due to a complication.

3.3 Survival
The overall survival rate was 64% for 1 year, 44% for 2 years,
40% for three years, 32% for 5 years, 24% for 10 and 15 years,
and 12% for up to 20 years (Fig. 2).
The median survival time was estimated to be 32 months

(95% CI 10–120 months).
The reverse Kaplan-Meier estimate of the median follow-up

was 92 months, ranging from 70 months for the lower quartile
to 245 months for the upper quartile. Overall survival by
patient characteristics is presented in Fig. 3.

3.4 Prognostic factors
Blood loss (hazard ratio (HR) = 1.00, 95% CI: 0.99–1.00, p
= 0.841), lymph node metastasis (HR = 1.15, 95% CI: 0.41–
3.19, p = 0.0789), and distant metastasis (HR = 1.85, 95% CI:

0.41–8.28, p = 0.423) were prognostic of 5-year survival.
Operation time (p = 0.33, hazard ratio, HR = 0.997, 95% CI:

0.992–1.002) was not related to survival. After categorizing
the operation time into 3 different groups (2–3 hours, 3–5 hours
and >5 hours), we compared survival between the groups
yet no statistically significant differences were detected (p =
0.798) (Fig. 1).
Age was similarly unrelated to overall survival (p = 0.21).

The 5-year overall survival was 50% for patients younger than
50 years, 16.7% for patients 51 to 70 years, and 50% for
patients 70 to 80 years. We suspect that variation in survival
by age is associated with small subgroups rather than a true
difference in survival for those 51 to 70 years of age.
Finally, neither complications nor tumor diameter were

found to be associated with survival (p = 0.73 and p = 0.37,
respectively) in our Cox proportional hazards model.

4. Discussion

Total pelvic exenteration as a technique was introduced mainly
for palliation of advanced pelvic malignancy [5, 8, 16–18].
However, in recent years it has been performed with cura-
tive intent in the treatment of locally advanced and recurrent
pelvic malignancies [11]. In locally advanced pelvic tumors,
TPE which achieves complete resection is the only chance
for cure. High 5-year survival rates (41–48%) with excellent
local control after TPE have been reported [15, 16, 19, 20].
Historically, this procedure was associated with high mortality
and morbidity [21] with mortality rates as high as 23% de-
scribed in the mid twentieth century [5]. Over the last 60 years,
important health care advances have made TPEmuch safer and
efficacious [18, 22].
The main aim of this study was to evaluate the results of this
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TABLE 2. Description of postoperative complications.
Complication Count Percentage, % Operation due to complication
Urinary tract infection 2 8
Laparotomy wound infection 2 8
Perineal wound infection 1 4
Partial femoral nerve paresis 1 4
Bowel obstruction, adhesions 1 4 Ileotransverse Stoma
Rectal anastomosis dehiscence 1 4 Colostoma
Total 8 32
The postoperative mortality rate was 0%.

FIGURE 2. Overall survival. CI: Confidence interval.

last-resort surgical cancer treatment method in the only cancer
treatment center in Estonia. We were interested in describing
prognostic factors for long-term survival given the cohesion
of our operating team throughout the duration of the study
period. In other words, given that our center is the only one in
Estonia, our team has built longstanding relationships among
the operating theater clinicians and a honed our techniques over
time.

The main finding is the evidence of pelvic exenteration
operative success with low morbidity and zero mortality in pa-
tients whose cervical cancer treatment options are depleted and
cancer is persistent or recurrent after radical chemoradiation.

This inquiry is relevant to Estonian women because the
cervical cancer incidence in Estonia is high. In 2018, cervical

cancer was the second most frequent female genital cancer
after uterine cancer [23], and in 2019, 161 cervical cancers
were diagnosed. Cervical cancer accounts for 4% of all cancers
diagnosed in Estonian women, with 32% of the cases diag-
nosed in the first stage, 16% in the second stage 30% in the
third stage, and 15% in the fourth stage. The 5-year relative
survival with cervical cancer in Estonia is 68% [23].

The PE complication rate described in the literature varies
greatly. Some authors report complication rates of 78–81%
[13, 24, 25] whereas others report that up to 62% of the
cohort were free of complications [26]. Most authors agree
that the more common postoperative complications are urinary
tract and wound infections [14, 26]. In this series, 32%
of patients had a complication. Of these, 8% of patients
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FIGURE 3. Survival prognosis by patient characteristics.
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experienced a urinary tract infection and 12% had a wound
infection, rates which are comparable to the literature [13,
24, 26]. Follow-up studies found that mild renal failure was
present in most patients in the incontinent urinary diversion
group and infectionwas predominant in the continent diversion
group. However, complications were not associated with
survival in our Cox proportional hazards analysis.
The reoperation rate in our series was 8%, also in line with

recent studies [27–29].
Our findings suggest that smaller volume hospitals can per-

form PE procedures with a low complication and reoperation
rate. In our cohort, the postoperative mortality rate was 0%,
which is consistent with data reported by other groups (0–5%)
[24, 26]. The 5-year survival analysis showed much better
outcomes for patients younger than 50 years and older than
70 years; those aged 50–70 years experienced worse outcomes
but this disparity may be due to small cell frequency.
In our study, most patients had recurrent or persistent cer-

vical cancers. Due to the heterogeneity of patients, we cannot
speculate regarding the reason for their cancer recurrence.
Blood loss was factor that influenced 5-year survival in

our study (Fig. 3). Operation time greater than 6 hours was
found to be a prognostic factor in another recent study, but
our findings suggest that blood loss may be the most important
factor.
For recurrent cervical cancer, the most favorable treatment

regimen is radiotherapy which can offer as high as 45% overall
survival rates, but not in patients with a history of radiotherapy
[28]. When local recurrence happens, treatment options are
limited due to the frequent use of pelvic irradiation for pri-
mary cervical cancer. Reirradiation is usually contraindicated
and chemotherapy is ineffective at controlling tumors located
within the previously irradiated tissue, which tends to be less
vascularized [19, 29].
In our series, nearly all patients had received previous rad-

ical radiotherapy and chemotherapy. Thus, these patients
with recurrent or persistent cervical malignancies must rely on
surgical intervention as a last resort [30] even in a previously
irradiated field. While palliative chemotherapy can provide a
median overall survival (OS) of up to 10 months on average
[31], PE can provide three times longer median OS for selected
patients. Surgery is the only method of treatment that achieves
as high as a 40% 5-year survival for these patients [24, 28, 32]
whose treatment options have been exhausted.

5. Conclusions

In conclusion, our case series demonstrates a low complication
rate and a high post-operative survival rate following pelvic
exenteration. At least a quarter of patients in this series sur-
vived 15 or more years, extending the information available in
the literature substantially. The optimistic long-term survival
rate in this case series may be enhanced by the fact that these
surgeries were performed by a single operative team in a
national tertiary referral center. As such, it is possible that
the specific techniques employed here as well as the long-term
coordination of the surgical team have optimized outcomes.
Larger studies should identify prognostic factors which could
suggest patients most appropriate for this intervention.

AVAILABILITY OF DATA AND MATERIALS

The data presented in this study are available on reasonable
request from the corresponding author.

AUTHOR CONTRIBUTIONS

OT and AL—designed the research study. OT—performed the
research. HP, KT and OT—analyzed the data. OT and KL—
wrote the manuscript. All authors read and approved the final
manuscript.

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

The Research Ethics Committee of the University of Tartu
approved the study on 18 May 2020, identified as: Surgical
treatment results for pelvic organs malignancies, protocol nr:
315/T–1. In addition, informed consent has been obtained
from the participants involved.

ACKNOWLEDGMENT

Not applicable.

FUNDING

This research received no external funding.

CONFLICT OF INTEREST

The authors declare no conflict of interest. The authors alone
are responsible for the content and writing of the paper.

REFERENCES
[1] Egger EK, Liesenfeld H, Stope MB, Recker F, Döser A, Könsgen D, et

al. Pelvic exenteration in advanced gynecologic malignancies—who will
benefit? Anticancer Research. 2021; 41: 3037–3043.

[2] Sevin B, Koechli OR. Pelvic exenteration. Surgical Clinics of North
America. 2001; 81: 771–779.

[3] Zoucas E, Frederiksen S, Lydrup M, Månsson W, Gustafson P, Alberius
P. Pelvic exenteration for advanced and recurrent malignancy. World
Journal of Surgery. 2010; 34: 2177–2184.

[4] Chokshi RJ, Fowler J, Cohn D, Bahnson R, Lumbley J, Martin E Jr.
A single-institution approach to total pelvic exenteration. The American
Surgeon. 2011; 77: 1629–1639.

[5] Brunschwig A. Complete excision of pelvic viscera for advanced
carcinoma. A one-stage abdominoperineal operation with end colostomy
and bilateral ureteral implantation into the colon above the colostomy.
Cancer. 1948; 1: 177–183.

[6] Zhang Z, Zang R and Chen J. Pelvic exenteration of advanced
gynecological malignacies: a report of 18 cases. Chinese Journal of
Obstetrics and Gynecology. 2000; 35: 288–290. (In Chinese)

[7] Rios-Doria E, Filippova OT, Straubhar AM, Chi A, Awowole I, Sandhu J,
et al. A modern-day experience with Brunschwig’s operation: outcomes
associated with pelvic exenteration. Gynecologic Oncology. 2022; 167:
277–282.

[8] Goldberg JM, Steven Piver M, Hempling RE, Aiduk C, Blumenson L,
Recio FO. Improvements in pelvic exenteration: factors responsible for
reducing morbidity and mortality. Annals of Surgical Oncology. 1998; 5:
399–406.



59

[9] Fong Y, Gonen M, Rubin D, Radzyner M, Brennan MF. Long-term
survival is superior after resection for cancer in high-volume centers.
Annals of Surgery. 2005; 242: 540–547.

[10] Pelv Ex Collaborative. Palliative pelvic exenteration: a systematic review
of patient-centered outcomes. European Journal of Surgical Oncology.
2019; 45: 1787–1795.

[11] Gheorghe M, Cozlea AL, Kiss SL, Stanca M, Caplina ME, Bacalbasa N,
et al. Primary pelvic exenteration: our experience with 23 patients from
a single institution. Experimental and Therapeutic Medicine. 2021; 22:
1060.

[12] ter Glane L, Hegele A, Wagner U, Boekhoff J. Pelvic exenteration for
recurrent or advanced gynecologic malignancies—analysis of outcome
and complications. Gynecologic Oncology Reports. 2021; 36: 100757.

[13] Martinez-Gomez C, Angeles MA, Martinez A, Malavaud B, Ferron G.
Urinary diversion after pelvic exenteration for gynecologic malignances.
International Journal of Gynecological Cancer. 2021; 31: 1–10.

[14] Lewandowska A, Szubert S, Koper K, Koper A, Cwynar G, Wicherek
L. Analysis of long-term outcomes in 44 patients following pelvic
exenteration due to cervical cancer. World Journal of Surgical Oncology.
2020; 18: 234.

[15] Stanca M, Căpîlna DM, Căpîlna ME. Long-term survival, prognostic
factors, and quality of life of patients undergoing pelvic exenteration for
cervical cancer. Cancers. 2022; 14: 234.

[16] Pleth Nielsen CK, Sørensen MM, Christensen HK, Funder JA. Compli-
cations and survival after total pelvic exenteration. European Journal of
Surgical Oncology. 2022; 48: 1362–1367.

[17] Dessai SB, Balasubramanian S, Patil VM, Chakraborty S, Bhattacharjee
A, Vikram S. Pelvic exenteration: experience from a rural cancer center
in developing world. International Journal of Surgical Oncology. 2015;
2015: 729658.

[18] Domes T. Total pelvic exenteration for rectal cancer: outcomes and
prognostic factors. Canadian Journal of Surgery. 2011; 54: 387–393.

[19] Kecmanovic DM, Pavlov MJ, Kovacevic PA, Sepetkovski AV, Ceranic
MS, Stamenkovic AB. Management of advanced pelvic cancer by
exenteration. European Journal of Surgical Oncology. 2003; 29: 743–
746.

[20] Vigneswaran HT, Schwarzman LS, Madueke IC, David SM, Nordenstam
J, Moreira D, et al. Morbidity and mortality of total pelvic exenteration
for malignancy in the US. Annals of Surgical Oncology. 2021; 28: 2790–
2800.

[21] Marnitz S, Köhler C, Müller M, Behrens K, Hasenbein K, Schneider
A. Indications for primary and secondary exenterations in patients with
cervical cancer. Gynecologic Oncology. 2006; 103: 1023–1030.

[22] Chiantera V, Rossi M, De Iaco P, Koehler C, Marnitz S, Ferrandina G,
et al. Survival after curative pelvic exenteration for primary or recurrent
cervical cancer: a retrospective multicentric study of 167 patients.
International Journal of Gynecologic Cancer. 2014; 24: 916–922.

[23] Zimmermann ML, Mägi M, Härmaorg P, Innos K. Cancer incidence in
Estonia 2018. National Institute for Health Development: Tallinn. 2021.

[24] Bouraoui I, Bouaziz H, Tounsi N, Ben Romdhane R, Hechiche M,
Slimane M, et al. Survival after pelvic exenteration for cervical cancer.
The Journal of Obstetrics and Gynecology of India. 2022; 72: 66–71.

[25] Petruzziello A, Kondo W, Hatschback SB, Guerreiro JA, Filho F,
Vendrame C, et al. Surgical results of pelvic exenteration in the treatment
of gynecologic cancer. World Journal of Surgical Oncology. 2014; 12:
279.

[26] de Gregorio N, de Gregorio A, Ebner F, Friedl TWP, Huober J, Hefty R, et
al. Pelvic exenteration as ultimate ratio for gynecologic cancers: single-
center analyses of 37 cases. Archives of Gynecology and Obstetrics.
2019; 300: 161–168.

[27] Baiocchi G, Guimaraes GC, Rosa Oliveira RA, Kumagai LY, Faloppa CC,
Aguiar S, et al. Prognostic factors in pelvic exenteration for gynecological
malignancies. European Journal of Surgical Oncology. 2012; 38: 948–
954.

[28] Chao X, Song X, Wu H, You Y, Wu M, Li L. Selection on treatment
regimens for recurrent cervical cancer. Frontiers in Oncology. 2021; 11:
618485.

[29] Peiretti M, Zapardiel I, Zanagnolo V, Landoni F, Morrow CP, Maggioni
A. Management of recurrent cervical cancer: a review of the literature.
Surgical Oncology. 2012; 21: e59–e66.

[30] Ter Glane L, Hegele A, Wagner U, Boekhoff J. Gynocologic oncology:
pelvic exenteration for advanced or recurring cervical cancer—a single
center analysis. Cancer Diagnosos & Prognosis. 2022; 2: 308–315.

[31] Mailankody S, Dhanushkodi M, Ganesan TS, Radhakrishnan V, Christo-
pher V, Ganesharjah S. Recurrent cervical cancer treated with palliative
chemotherapy: real-world outcome. ecancer. 2020; 14: 1122.

[32] Li L, Ma S, Tan X, Zhong S, WuM. Pelvic exenteration for recurrent and
persistent cervical cancer. Chinese Medical Journal. 2018; 131: 1541–
1548.

How to cite this article: Olav Tammik, Aavo Lang, Heti Pisarev,
Katrin Lang, Karin Tammik. Is long-term survival possible when
conventional cervical cancer treatment options are exhausted?
European Journal of Gynaecological Oncology. 2024; 45(2): 52-
59. doi: 10.22514/ejgo.2024.027.


	Background
	Patients and methods
	Study type
	Pathology
	Evaluation of morbidity and mortality
	Statistical analysis of survival

	Results
	Surgery
	Pathology
	Survival
	Prognostic factors

	Discussion
	Conclusions

