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Purpose: The present study aims to assess the results obtained after surgical
treatment of cholangiocarcinoma (CC) recurrences.

Methods: We carried out a single-center retrospective study, including all
patients with recurrence of CC. The primary outcome was patient survival after
surgical treatment compared with chemotherapy or best supportive care. A
multivariate analysis of variables affecting mortality after CC recurrence was
performed.

Results: Eighteen patients were indicated surgery to treat CC recurrence. Severe
postoperative complication rate was 27.8% with a 30-day mortality rate of 16.7%.
Median survival after surgery was 15 months (range 0-50) with 1- and 3-year
patient survival rates of 55.6% and 16.6%, respectively. Patient survival after
surgery or CHT alone, was significantly better than receiving supportive care
(p< 0.001). We found no significant difference in survival when comparing CHT
alone and surgical treatment (p=0.113). Time to recurrence of <1 year, adjuvant
CHT after resection of the primary tumor and undergoing surgery or CHT alone
versus best supportive care were independent factors affecting mortality after CC
recurrence in the multivariate analysis.

Conclusion: Surgery or CHT alone improved patient survival after CC recurrence
compared to best supportive care. Surgical treatment did not improve patient
survival compared to CHT alone.
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Introduction

Cholangiocarcinoma (CC) is a rare tumor with a high mortality,
mainly because most patients are diagnosed in locally advanced
stages (1). Complete resection of these tumors is the only potentially
curative treatment option (2, 3). However, even after achieving
curative-intent resection, more than half of the resected patients
develop recurrences and long-term outcomes remain discouraging
(4-6).

Currently, chemotherapy (CHT) is considered the standard
treatment for recurrent cholangiocarcinoma (7, 8). Published
studies on surgery for recurrent cholangiocarcinoma are limited.
They come mostly from Asian groups, and are characterized by
being retrospective and by having, in general, a small number of
patients. Furthermore, their results are highly variable, with survival
rates ranging from 29% to 100% at 3 years and 0% to 75% at 5 years
(9-25). Overall, a surgical approach to CC recurrence seems to be
feasible in selected cases; however, since there is a lack of robust
studies, the role of surgery is still under debate.

The present study aims to assess the results obtained in our
hospital when using surgery for CC recurrences and to evaluate the
survival benefit of surgical treatment compared to systemic CHT
and best supportive care.

Methods

We carried out a retrospective study, including all patients who
developed recurrence of CC and focused on those who underwent
surgical resection at our hospital between January 1995 and
December 2015. All patients were followed-up until December
2020 for a minimum of 5 years. Data were obtained from their
medical records. The study was performed in accordance with the
ethical standards of the Institutional Ethics Committee in our
center. Signed informed consent was waived due to the
retrospective character of the study and the fact that most of the
patients were dead at the time of the study.

The primary outcome was patient survival after diagnosis of
recurrent CC. Secondary outcomes included: 1) improvement in
survival rate after surgical treatment vs. chemotherapy or
supportive care, and 2) morbimortality after surgical treatment.

Primary tumor

Patients with perihilar cholangiocarcinomas (HiCC) underwent
hemihepatectomy or trisectionectomy with en bloc resection of the
caudate lobe and extrahepatic bile duct with regional lymph node
dissection. For patients with intrahepatic cholangiocarcinoma
(ICC), hepatic oncologic resection was applied with the intention
to spare the parenchyma. Regional node dissection was not
routinely performed. For patients with distal cholangiocarcinoma
(DCC), a pancreatoduodenectomy with regional lymph node
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dissection was performed. After surgical treatment of the primary
tumor, all patients were followed by using tumor markers and
imaging tests. Adjuvant CHT which comprised Cisplatin-
Gemcitabine or 5-Fluorouracil +/- Leucovorin was administered
in patients with high-risk factors after resection including affected
margins or lymphovascular invasion.

Recurrence

Recurrence was confirmed by computed tomography (CT) or
magnetic resonance imaging (MRI). Positron emission tomography
(PET) was also used to evaluate extrahepatic involvement. The first
radiological description of recurrence was considered as the date of
recurrence. Site of recurrence was categorized according to number
as single or multiple and to location as locoregional (when the
hepatic hilum, the territory of the hepatic artery, or celiac trunk
were involved), hepatic or distant. All patients with CC
intraabdominal recurrence were evaluated for a curative resection.
Curative-intent surgery for recurrence was considered in patients
with technically resectable abdominal recurrences regardless of
location. Multiple recurrence was not a contraindication if they
were resectable. Patients should show a good performance status
(ECOG 0-1). According to our protocol, time to recurrence should
exceed 3 months for surgical rescue to be considered. Neoadjuvant
chemotherapy was not considered in patients with potentially
resectable recurrence. Patients who did not fulfill the criteria for
curative-intent surgery were programmed to receive systemic
chemotherapy. The best supportive therapy was applied to those
with a clinical situation unfavorable to surgery or chemotherapy. All
surgical complications were classified using with the Clavien-Dindo
scale (26). Adjuvant systemic CHT was indicated in patients who
had already undergone surgery based on the same principles used
for the primary tumor.

Statistical analysis

Qualitative variables are summarized as percentages and
quantitative variables using the median and interquartile range.
Continuous variables were compared in the 3 groups using the
Kruskal-Wallis test. Frequencies of characteristics across treatment
groups were compared using the Chi-squared test or the Fisher test.
Patient and graft survival were analyzed using the Kaplan-Meier
method, in which patients lost to follow-up were censored at their
last recorded visit. The log-rank test was used to compare survival
among the three groups. A univariate Cox regression analysis was
performed to identify the patients’ demographic variables, variables
related to the primary tumor, or variables related to tumor
recurrence, which could be correlated with patient survival. Those
variables with a p< 0.10 were included in a multivariate Cox
regression model. The proportional hazard assumption was
tested. A Microsoft Access database was used and statistical
analysis was performed using SPSS 23.0.
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Results

Characteristics of primary tumors and
tumor recurrences

During the study period, a total of 142 patients diagnosed with
CC underwent surgery in our hospital, 59 ICC (41.5%), 62 HiCC
(43.7%), and 21 DCC (14.8%).

Of these, 131 patients underwent resection of the primary
tumor and 92 (70.2%) developed recurrent disease during the
study period. Of these, 41 patients (44.6%) received systemic
CHT (the CHT alone group), 18 patients (19.6%) underwent
surgery for recurrence and 33 patients (35.8%) received best
supportive care. (Figure 1).

Patient demographics are shown in Table 1 according to the
treatment received for tumor recurrence.

The most common sites of recurrence were locoregional and the
liver both in 34.8% of the patients. Of note, 26,5% of the recurrent
ICC showed locoregional recurrence while it was the 45,2% in
patients with recurrent HiCC. As for time to recurrence, this was
greater than 1 year in 48.4% of patients with a median time of 11
months (range 0-131).

Characteristics of surgical treatment
for recurrences

Detailed patterns of recurrence and surgical procedures are
shown in Table 2

Surgical resection was attempted in 18 patients with CC
recurrence. No patient received neoadjuvant chemotherapy. The
primary tumor was ICC in 6 patients, HiCC in 11 patients, and
DCC in 1 patient. Eleven patients (61.1%) were ASA III-IV. The
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Flowchart of patients with cholangiocarcinoma according to
treatment of recurrence
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median time to diagnosis of recurrence was 18.9 months (range 2-
82). The recurrence site was locoregional in 61.1% of patients
including nine cases of locoregional only and two of multiple
recurrence (locoregional and liver), liver only in 22.2%, and
distant recurrences in 16.7%.

In six out of the 18 patients, an exploratory laparotomy could
only be performed due to unresectable disease. Five of these patients
had locoregional recurrence and one distant recurrence. The other 12
patients underwent surgical resection for recurrence (a resectability
rate of 66.7%). Surgical resection was possible in four patients with
locoregional recurrence only; a new hepaticojejunostomy and portal
vein resection with reconstruction were needed in three and two
cases, respectively. Four patients with hepatic recurrence were treated
with hepatectomy with the addition of partial gastrectomy and
radiofrequency ablation in one case each. Two patients with
multiple recurrences including locoregional were treated with
hepatectomy, hepatic artery resection and lymphadenectomy in one
case and hepatectomy, hepaticojejunostomy reconstruction and
partial gastrectomy in the other case. As for the resection margin
status, RO was achieved in 8 patients (44.4%).

Regarding morbidity and mortality, 5 patients (27.8%) had
severe postoperative complications (> grade III on the Dindo-
Clavien scale); 3 of these patients died within the first month
after surgery (30-day mortality rate was 16.7%).90-day mortality
after surgery was 33.3%. Six patients (33.3%) received systemic
adjuvant CHT after resection.

Survival after recurrence treatment

When the three different types of treatment for CC recurrence
were compared, no significant differences were found in terms of
primary tumor characteristics, site of recurrence or time to
recurrence. (Table 1). Patients with tumor recurrence were
followed up during a median of 13 months (range 0-68,9). The
median survival in the groups who underwent surgery, CHT alone
and the best supportive care was 15 months (range 0-50), 16.9
months (range 1-69) and 4 months (range 0-34), respectively while
1- and 3-year patient survival rates were 55.6% and 16.6%, 68.3%
and 12.2% and 30.3% and 0%, respectively. Survival after any kind
of treatment, surgery or CHT alone was significantly better than
receiving best supportive care (p< 0.001) (Figure 2). Nevertheless,
we could not find any significant differences in survival between the
patients who received CHT alone and those who underwent
surgery (p=0.308).

The surgical treatment group was analyzed in greater depth.
The median survival time of 11 patients who underwent surgery
with curative intent (RO/R1), was 15 months (range 0.9-50) with a
1- and 3-year patient survival rate of 54.5% and 18.1%, respectively.
This survival rate was not better than the survival rate of the
patients who received CHT alone (p= 0.113) (Figure 3). Finally,
we analyzed the most favorable patients, those who received surgery
with curative intent (R0) and did not die after surgery (n=5). The
median survival of these patients was 23.9 months (range 4.7-50)
with a 1- and 3-year patient survival rate of 80% and 20%,
respectively which, again, was not better than the survival rate
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obtained with CHT alone (p= 0.928). Of note, only three patients in
the surgery group survived more than 3 years after the procedure
though all were death at the end of the study. One patient died after
developing a new cholangiocarcinoma recurrence and two patients
died because of non-oncological reasons.

Univariate and multivariate analysis

In the univariate analysis, only a time to recurrence of less than
1 year was independently related to mortality after diagnosis of CC
recurrence (HR = 1.76 CI 95% [1.13-2.74], p=0.013) (Table 3).
Furthermore, systemic adjuvant CHT after surgery for the primary
tumor was a significant protective factor (HR = 0.51 CI 95% [0.31-
0.82], p=0.006), as was having received any treatment, CHT alone

10.3389/fonc.2023.1169133

or surgical treatment, for recurrence instead of supportive care (HR
= 0.35 CI 95%. [0.21-0.58], p=<0.001).

In the multivariate analysis, these 3 factors remained as the only
significant prognostic factors related to mortality after
recurrence (Table 3).

Discussion

The literature addressing surgical treatment for recurrent CC is
scarce and is limited to short series (10 out of 14 series with fewer
than 30 patients). Most studies focus on intrahepatic tumors (14—
22), while others include all kinds of CC regardless of their location
(9-12, 23). The published studies on surgery for recurrent CC are
listed in Table 4. Overall, studies focused on ICC recurrences show

TABLE 1 Demographics and clinicopathological features of the primary tumor and recurrence according to treatment of the recurrence.

Total Recurrences N=92

CHT alone

Surgery
N=18

Supportive Care

N= 41 N =33

Primary tumor location

- Intrahepatic CC 34 (37%) 15 (36.6%) 6 (33.3%) 13 (39.4%) p=0.49
- Perihiliar CC 42 (45,6%) 17 (41.5%) 11 (61.1%) 14 (42.4%)
- Distal CC 16 (17.4%) 9 (21.9%) 1 (5.6%) 6 (18.2%)

Sex
- Male 57 (62%) 26 (63.4%) 14 (77.8%) 17 (51.5%) p=0.209
- Female 35 (38%) 15 (36.6%) 4(22.2%) 16 (48.5%)

Age (years) 64,1 (31-90) 66 (31-76) 63,5 (48-73) 66,5 (41-90) p=0.879

ASA
-1-11 43 (46.7%) 21 (51.2%) 7 (38.9%) 15 (45.5%) p=0.79
-1 -1V 49 (53.3%) 20 (48.8%) 11 (61.1%) 18 (54.5%)

Primary Tumor T
-T1-T2 61 (66.3%) 26 (63.4%) 14 (77.8%) 21 (63.6%) p=0.62
-T3-T4 31 (33.7%) 15 (36.6%) 4(22.2%) 12 (36.4%)

Primary Tumor N
- No 64 (69.6%) 27 (65.8%) 12 (66.7%) 25 (75.8%) p=0.79
- N+ 28 (30.4%) 14 (34.2%) 6 (33.3%) 8 (24.2%)

Primary Tumor M
- Mo 85 (92.4%) 36 (87.8%) 18 (100%) 31 (93.9%) p=0.24
- M+ 7 (7.6%) 5 (12.2%) 0 (0%) 2 (6.1%)

Primary Tumor resection
- RO 62 (67.4%) 28 (68.3%) 13 (72.2%) 21(63.6%) p=0.52
-R1 28 (30.4%) 12 (29.3%) 4 (22.2%) 12 (36.4%)
-R2 2 (2.2%) 1 (2.4%) 1 (5.6%) 0 (0%)

Adjuvant CHT treatment 32 (34.8%) 19 (43.2%) 8 (44.4%) 5(12.2%) p= 0.003*

(Continued)
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TABLE 1 Continued

10.3389/fonc.2023.1169133

CHT alone Surger Supportive Care
Total Recurrences N=92 N= 41 N =g18y ppN ~33
Site of Recurrence
- Locoregional 32 (34.8%) 13 (31.7%) 9 (50%) 10 (30.3%) p=0.07
- Hepatic 32 (34.8%) 18 (43.9%) 4(22.2%) 10 (30.3%)
- Distant 26 (28.2%) 10 (24.4%) 3 (16.7%) 13 (39.4%)
- Multiple 2 (2.2%) 0 (0%) 2 (11.1%) 0 (0%)
Time to recurrence (months) 11.04 (0-131) 9.9 (0-66) 18.9 (2-82) 11.5 (0-131) p=0.40

*Best-supportive treatment vs CHT or surgery.
CC, Cholangiocarcinoma; CHT, Chemotherapy.
Data is shown in number (percentage) and median (range).

TABLE 2 Patients with surgical treatment for cholangiocarcinoma recurrence.

Location of Age ASA  Primary Time to Surgery R Surgical Patient
recurrence tumor recurrence status complications survival
TNMR (months) (months)*

1 Locoregional 70 s HiCC 22 Tumor and RPV en-block resection. | RO Bile Leakage 9
T4NOMO RPV reconstruction
RO Hepaticojejnostomy reconstruction

2 Locoregional 57 1I 1cc 65 Exploratory laparotomy R2 Acute respiratory 21
T2NOMO (Extended retroperitoneal failure
RO infiltration)

3 Locoregional 72 111 HiCC 55 Retrocaval LN and LRV en-block R1 24
T2N+MO resection
RO

4 Locoregional 73 111 HiCC 7 En-block tumor and PV resection RO Acute renal failure 1
T2N and reconstruction.
+MOR1 Hepaticojejunostomy reconstruction

5 Locoregional 52 il 1cc 22 Exploratory laparotomy R2 42
T4NOMOR2 (Celiac trunk infiltration)

6 Locoregional 48 111 1cc 4 Extrahepatic bile duct RO 24
T2NOMORO Hiliar LN. Bile duct resection.

Hepaticojejunostomy

7 Locoregional 73 il HiCC 3 Exploratory laparotomy R2 SSI 2
T1INOMORO (Peritoneal carcinomatosis)

8 Locoregional 73 1I HiCC 8 Exploratory laparotomy R2 3
T2NOMORO (Peritoneal carcinomatosis)

9 Locoregional 70 I HiCC 10 Exploratory laparotomy R2 2
T2N (Peritoneal carcinomatosis)
+MOR1

10 | Hepatic 73 il 1cc 82 S-V hepatectomy RO Bronchoaspiration; 0
TINOMO Sepsis; MOD
R1

11 Hepatic 68 111 ICC 6 S-II, 11T and IVB tumorectomies R1 39
T2NOMORO

12 | Hepatic 55 1I DCC 15 S-IVA hepatectomy RO 20
T2N Partial gastrectomy (Stomach
+MORO infiltration)

13 | Hepatic 60 111 HiCC 13 S-I hepatectomy RO Intraabdominal 50
T2NOMORO RFA S-IVA lesion collection=>

Percutaneous
drainage
(Continued)
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TABLE 2 Continued

10.3389/fonc.2023.1169133

Location of Primary Time to Surgery R Surgical Patient
recurrence tumor recurrence status complications survival
TNMR (months) (months)*
14 | Distant 55 I HiCC 22 Exploratory laparotomy R2 31
T2NOMO (Extended retroperitoneal
RO infiltration)
15 | Distant 64 1 HiCC 17 S-IIT hepatectomy R2 SSI 19
T3N Hiliar LN
+MORO
16 | Distant 63 I HiCC 21 Peritoneal implant resection RO 15
T3N (Peritoneal implants)
+MOR1
17 | Multiple 56 I 1cc 21 S-V hepatectomy R1 Intraabdominal 7
(Locoregional + T2NOMO HA resection and reconstruction collection=>
Hepatic) RO Hepatic hilium, celiac trunk, Percutaneous
interaortocaval LN drainage
18 | Multiple 56 il HiCC 29 Right anterior liver sectionectomy RO Hemoperitoneum=> 1
(locoregional T2NOMORO Hepaticojejunostomy reconstruction HA bleeding
+hepatic Partial gastrectomy
+distant)

DCG, distal cholangiocarcinoma; HA, hepatic artery; HiCC, hiliar cholangiocarcinoma; IA, intrabdominal; ICC, intrahepatic cholangiocarcinoma; LN, lymphadenectomy; LRV, left renal vein;
MOD, multiorgan dysfunction; OS, overall survival; PV, portal vein; RFA, Radiofrequency ablation; RPV, right portal vein; SSI, surgical site infection; TNMR, TNMR stage of TMN classification.

* All patients were dead at the end of the follow-up.

that surgical treatment is more frequently indicated and achieves
better survival outcomes in these cases when compared with those
studies that include all kinds of CC. This can be explained by the
fact that perihiliar CC more often presents locoregional
unresectable recurrences. Si et al. published the most extensive
study with 72 patients with recurrent ICC and reported survival
rates at 3 and 5 years of 53% and 35.3%, respectively (21).
Nevertheless, the few studies that analyze results after surgery for
recurrent CC regardless of the primary tumor’s location report
median survival times of between 18.9 and 28.5 months and
survival rates at 3 and 5 years of 31%-38% and 14%-23%
respectively (9-12). Therefore, the actual benefit of the surgical

----- Surgery
1.001 ——  Chemotherapy alone
Best supportive care
.75
g.o 5
=
©
=)
o
2.0.50 1
©
=
‘% p < 0.001
0.251
0.001 !
0 5 10 15 20 25 30 35 40 45 50 55 60
Time in months
FIGURE 2
Survival of cholangiocarcinoma recurrence according to the
treatment received. Surgery or systemic chemotherapy only vs best
supportive therapy (p<0.001). Surgery vs systemic chemotherapy
only (p=0.308).

Frontiers in Oncology

06

treatment on survival compared to CHT alone cannot be
determined accurately (10).

Recently, Sakata et al. have reported the outcomes of surgery in
recurrent biliary tract cancer in a single-center series with 24
patients and a multicenter series with 54 patients (23).
Recurrence was single distant in 46% and locoregional in 26.9%
of cases. 3- and 5-year cancer specific survival rates after surgery for
recurrence were 50% and 29%, respectively. Of note, the only
independent factor associated with survival was the initial site of
recurrence with single-distant recurrence being the most favorable.

In our study, recurrences of all kinds of CC were included
although gallbladder cancer was excluded. Primary tumor features

----- Surgery R0O-R1
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FIGURE 3
Survival after cholangiocarcinoma recurrence: RO/R1 resection vs
systemic chemotherapy only (p=0.113).
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TABLE 3 Univariate and multivariate analysis of risk factors for mortality after cholangiocarcinoma recurrence.

Univariate

Multivariate

HR (IC 95%)

HR (IC 95%)

Sex (Female) 0.884 1.03(0.66-1.62)

Age (>= 65 years) 0.716 1.08(0.69-1.68)

T (T3-4) 0.795 1.06(0.67-1.69)

N+ 0.675 1.11(0.69-1.77)

M+ 0.219 1.63(0.74-3.57)

R status (ref RO) 0.542 1.23(0.75-2.01)

- R1 0.419 0,62(0.15-2.59)

- R2 0.512

Adjuvant CHT (yes) 0.006 0.51(0.31-0.82) 0.013 0.52(0.31-0.87)
Time to recurrence < 1 year 0.013 1.76(1.13-2.74) 0.001 2.22(1.39-3.54)
Recurrence Treatment:

CHT or Surgery VS Supportive Care <0.001 0.35(0.21-0.58) <0.001 0.34(0.20-0.58)

CHT, Chemotherapy.

were comparable across the three treatment groups: surgery, CHT
alone, or best supportive care. We found a survival benefit in
patients who received any kind of treatment, CHT alone or
surgery, as compared to those who only received best supportive
care. Nevertheless, we could not demonstrate any survival benefit in
patients who underwent surgery versus those who received CHT
alone. The survival rate at 1 and 3 years after surgery was 55.6% and
16.6%, respectively. Indeed, postoperative mortality had a
significantly negative effect on survival in our study. Our rate of
major complications (27.8%) and 30-day mortality (16.7%) were
high when compared with the literature. These data reflect the
surgical challenge that CC recurrence may pose. Our grim results
can be explained by the combination of the clinical status of our
patients and the aggressiveness of the surgical procedures in
relationship with the high incidence of locoregional recurrence. In
our experience, 61.1% of the surgical patients were ASA III and
locoregional recurrence was observed in the same proportion. On
the one hand, 45,5% of the patients with locoregional recurrence
underwent exploratory laparotomies. On the other hand, 12
patients finally underwent challenging resections of the CC
recurrence, seven (58.3%) were treated with different types of
hepatectomies, four (33.3%) needed reconstruction of the
hepaticojejunostomy, three (25%) underwent vascular resection
with reconstruction and two (16.6%) partial gastrectomy. Overall,
66.6% of the patients received some combination of aggressive
surgical techniques. These surgical techniques clearly show our
aggressiveness in the search for a curative surgical treatment.
Nevertheless, despite of our aggressive attitude, less than 20% of
the patients with CC recurrence were operated and only 13% were
finally resected.

A good selection of the patients to be treated with surgery seems
to be the key to improving outcomes after CC recurrence. A good
balance between the patients’ medical status and the aggressiveness
of the planned surgery may reduce postoperative morbidity and
mortality. Nevertheless, accurate presurgical evaluation is not easy

Frontiers in Oncology

in patients with recurrent CC as our experience shows with a 33.3%
rate of exploratory laparotomies and a 44% rate of RO surgeries
versus 92.3% and 68.7%, respectively after surgical treatment of the
primary tumor. This is even more evident for locoregional
recurrence. In these patients, the rate of exploratory laparotomies
increased to 45.5% and RO surgeries decreased to 36.4% in our
experience. In line with this, recent experiences have shown that the
location of recurrence is an independent factor in survival after
surgical treatment with single-distant recurrence yielding the best
results (23). In any case, it is noteworthy that in our study, none of
the surgically treated patients, even those with a R0 resection, were
alive after 5 years.

In our study, multivariate analysis identified surgical treatment
or CHT alone, time to recurrence greater than 1 year, and adjuvant
CHT after the primary tumor surgery as significant prognostic
factors for mortality after CC recurrence. Time to recurrence
greater than 1 year as an independent prognostic factor for
survival in most of the studies (10, 12). In addition, adjuvant
CHT has shown survival benefits in patients with high-risk
features after surgery (25, 27-29). In this sense, the BILCAP
study showed survival benefits of adyuvant CHT with
capecitabine in patients with biliary tract cancer resected with
curative intent (30). Our study seems to be the first to identify
adjuvant CHT after primary tumor surgery as an independent
prognostic factor for survival after CC recurrence (9, 10, 12).

Systemic CHT with gemcitabine and cisplatin is the current
standard of care for metastatic and locally advanced biliary cancer
as well as for those patients with recurrence (25, 31). Our experience
is consistent with this idea and does not favour surgery for the
treatment of CC recurrence. However, it is still feasible that
curative-intent surgery could play a role in highly selected
patients, provided that less aggressive surgery is needed.

We recognize limitations to our study. It is retrospective with a
limited number of patients, which prevents us from analyzing the
behavior of different types of CC independently. A possible
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TABLE 4 Published studies of the surgical treatment for cholangiocarcinoma recurrence.

Type of Median survival after surgi- 3- year survival after 5- year survival after
Author : : . 5 . m
Cholangiocarcinoma cal treatment (months) surgical treatment (%) surgical treatment (%)
Yamamoto 2001 4 ICC 10 29 29
(14)
Ohtsuka 2009 9 ICC 22 51.4 51.4
(15)
Kamphues 2010 9 ICC 51 52 344
17)
Ercolani 2010 6 ICC 66.6 60 0
(16)*
Saiura (18) 2011 5 1CC Not available 80 60
Sulpice 2012 4 ICC Not available 100 75
(19)
Spolverato 2016 | 41 | ICC 26.1 Not available Not available
(20)
Si (21) 2017 72 ICC 25.6 53 353
Bartsch 2019 17 ICC 65.2 85 62
(22)
Song (9) 2011 27  ICC + HiCC + DCC 18.9 Not available Not available
Takahashi 2015 | 74  Biliary tract** Not available 37 14
(10)
Noji (11) 2015 | 27  Biliary tract excluding ICC Not available 31 23
Miyazaki 2017 14 Biliary tract** 28.5 38 19
(12)
Sakata (23) 2021 52 Biliary tract** 33 50 29
Current 2021 18  ICC + HiCC + DCC 15 16.6 0
Study

* Includes all treated patients (surgery or radiofrequency ablation).
** Biliary tract includes Gall bladder.

ICC, Intrahepatic cholangiocarcinoma; HiCC, Hiliar cholangiocarcinoma; DCC, Distal cholangiocarcinoma.

selection bias in the selection of patients for surgical treatment may
have occur during the study period, although the surgeons involved
in the decisions to operate did not change over that time. We must
also admit that diagnosis, staging and overall management of CC
may have evolved during the period of our study; however, the real
evolution has occurred after the end of our study with the
development of new diagnostic tools allowing 3D reconstructions
and more accurate decisions regarding resectability, new systemic
therapies and different surgical attitudes including regional
lymphadenectomy in ICC (25, 27, 32). Nevertheless, treatment of
CC recurrence has not evolved significantly in the last decade and
systemic chemotherapy is still the preferred approach for patients
with locally recurrent or metastatic disease (25).

Finally, neoadjuvant chemotherapy was not considered before
surgical treatment and this might have influenced the outcomes
according to the current knowledge. Nevertheless, this was a common
practice at the time of the study as reported by other authors (21, 23).

Considering the scarcity of published studies, the novelty of our
report lies in the fact that it represents one of the few western
experiences to date and shows a different vision of the role of
surgery for the treatment of recurrent CC due to a high rate of

Frontiers in Oncology

exploratory procedures and a high postoperative mortality mainly
related to the aggressiveness of the surgical approach in patients
with locoregional recurrence. We believe that our study can be of
help to properly assess the role of surgery in CC recurrence.

In summary, in our experience, surgery for CC recurrence was
limited to a small group of patients. Although feasible, it was
technically demanding, and unfortunately, was characterized by
frequent exploration procedures and a high postoperative mortality
rate that affected survival outcomes. We found that any therapeutic
action such as surgery or CHT alone was better than best supportive
care in terms of patient survival; however, in our hands, no
significant survival benefit for surgery was demonstrated over
CHT alone, even in those patients in whom curative resection
was accomplished. Nevertheless, according to literature some
selected patients mainly based on the location of recurrence and
the aggressiveness of the needed surgery might benefit from a
curative-intent surgery. This might include single-distant or
hepatic recurrence requiring limited surgical procedures. Since
worldwide experience is limited to small retrospective cohorts and
results after surgery are variable, an international registry focused
on the surgical treatment of the CC recurrence would be desirable.

frontiersin.org


https://doi.org/10.3389/fonc.2023.1169133
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Fernandez et al.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Cruces University Hospital's ethics committee. Signed
informed consent was waived due to the retrospective character of
the study and the fact that most of the patients were dead at the time
of the study.

Author contributions

Material preparation, data collection and analysis were
performed by LF, MG, EA and MP. The first draft of the
manuscript was written by LF and all authors commented on
previous versions of the manuscript. All authors contributed to

References

1. Nakeeb A, Pitt HA, Sohn TA, Coleman J, Abrams RA, Piantadosi S, et al.
Cholangiocarcinoma. a spectrum of intrahepatic, perihilar, and distal tumors. Ann Surg
(1996) 224:463-73. doi: 10.1097/00000658-199610000-00005

2. Kayahara M, Nagakawa T, Nakagawara H, Kitagawa H, Ohta T. Prognostic
factors for gallbladder cancer in Japan. Ann Surg (2008) 248:807-14. doi: 10.1097/
SLA.0b013e31818a1561

3. Sano T, Shimada K, Sakamoto Y, Yamamoto J, Yamasaki S, Kosuge T, et al.
One hundred two consecutive hepatobiliary resections for perihilar
cholangiocarcinoma with zero mortality. Ann Surg (2006) 244:240-7. doi:
10.1097/01.51a.0000217605.66519.38

4. Endo I, Gonen M, Yopp AC, Dalal KM, Zhou Q, Klimstra D, et al. Intrahepatic
cholangiocarcinoma: rising frequency, improved survival, and determinants of
outcome after resection. Ann Surg (2008) 248:84-96. doi: 10.1097/
SLA.0b013e318176¢4d3

5. Kobayashi A, Miwa S, Nakata T, Miyagawa S. Disease recurrence patterns after
RO resection of hilar cholangiocarcinoma. Br J Surg (2010) 97:56-64. doi: 10.1002/
bjs.6788

6. Jung SJ, Woo SM, Park HK, Lee PW, Han MA, Han SS, et al. Patterns of initial
disease recurrence after resection of biliary tract cancer. Oncology (2012) 83:83-90. doi:
10.1159/000339695

7. Ramirez-MerinoN, Aix SP, Cortés-Funes H. Chemotherapy for cholangiocarcinoma:
an update. World ] Gastrointest Oncol (2013) 5:171-6. doi: 10.4251/wjgo.v5.i7.171

8. Sasaki T, Isayama H, Nakai Y, Koike K. Current status of chemotherapy for the
treatment of advanced biliary tract cancer. Korean J InternMed (2013) 28:515-24. doi:
10.3904/kjim.2013.28.5.515

9. Song SC, Heo JS, Choi DW, Choi SH, Kim WS, Kim M]J. Survival benefits of
surgical resection in recurrent cholangiocarcinoma. J Korean Surg Soc (2011) 81:187-
94. doi: 10.4174/jkss.2011.81.3.187

10. Takahashi Y, Ebata T, Yokoyama Y, Igami T, Sugawara G, Mizuno T, et al.
Surgery for recurrent biliary tract cancer: a single-center experience with 74 consecutive
resections. Ann Surg (2015) 262:121-9. doi: 10.1097/SLA.0000000000000827

11. Noji T, Tsuchikawa T, Mizota T, Okamura K, Nakamura T, Tamoto E, et al.
Surgery for recurrent biliary carcinoma: results for 27 recurrent cases. World ] Surg
Oncol (2015) 13:82. doi: 10.1186/s12957-015-0507-8

12. Miyazaki Y, Kokudo T, Amiukura K, Kageyama Y, Takahashi A, Ohkohchi N,
et al. Survival of surgery for recurrent biliary tract cancer: a single-center experience
and systematic review of literatura. Jpn J Clin Oncol (2017) 47:206-12. doi: 10.1093/
jjco/hyw182

Frontiers in Oncology

09

10.3389/fonc.2023.1169133

the article and approved the submitted version. This manuscript has
not been published before and is not under consideration for
publication elsewhere.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

13. Miyazaki M, Shimizu H, Yoshitomi H, Kato A, Furukawa K, Takayashiki T, et al.
Clinical implication of surgical resection for recurrent biliary tract cancer: Does it work
or not? Ann Gastroenterol Surg (2017) 1:164-70. doi: 10.1002/ags3.12036

14. Yamamoto M, Takasaki K, Otsubo T, Katsuragawa H, Katagiri S. Recurrence
after surgical resection of intrahepatic cholangiocarcinoma. J Hepatobiliary Pancreat
Surg (2001) 8:154-7. doi: 10.1007/5005340170039

15. Ohtsuka M, Kimura F, Shimizu H, Yoshidome H, Kato A, Yoshitomi H, et al.
Significance of repeated resection for recurrent intrahepatic cholangiocarcinoma.
Hepatogastroenterology (2009) 56:1-5.

16. Ercolani G, Vetrone G, Grazi GL, Aramaki O, Cescon M, Ravaioli M, et al.
Intrahepatic cholangiocarcinoma: primary liver resection and aggressive multimodal
treatment of recurrence significantly prolong survival. Ann Surg (2010) 252:107-14.
doi: 10.1097/SLA.0b013e3181e462¢e6

17. Kamphues C, Seehofer D, Eisele RM, Denecke T, Pratschke J, Neumann UP,
et al. Recurrent intrahepatic cholangiocarcinoma: single-center experience using
repeated hepatectomy and radiofrequency ablation. ] Hepatobiliary Pancreat Sci
(2010) 17:509-15. doi: 10.1007/s00534-009-0256-6

18. Saiura A, Yamamoto J, Kokudo N, Koga R, Seki M, Hiki N, et al. Intrahepatic
cholangiocarcinoma: analysis of 44 consecutive resected cases including 5 cases with
repeat resections. Am J Surg (2011) 201:203-8. doi: 10.1016/j.amjsurg.2008.12.035

19. Sulpice L, Rayar M, Boucher E, Pracht M, Meunier B, Boudjema K. Treatment of
recurrent intrahepatic cholangiocarcinoma. Br ] Surg (2012) 99:1711-17. doi: 10.1002/bjs.8953

20. Spolverato G, Kim Y, Alexandrescu S, Marques HP, Lamelas J, Aldrighetti L,
et al. Management and outcomes of patients with recurrent intrahepatic
cholangiocarcinoma following previous curative-intent surgical resection. Ann Surg
Oncol (2016) 23:235-43. doi: 10.1245/s10434-015-4642-9

21. SiA,LiJ,XingX,LeiZ, Xia Y, Yan Z, etal. Effectiveness of repeat hepatic resection for
patients with recurrent intrahepatic cholangiocarcinoma: Factors associated with long-term
outcomes. Surgery (2017) 161:897-908. doi: 10.1016/j.surg.2016.10.024

22. Bartsch F, Paschold M, Baumgart J, Lotichius MH, Heinrich S, Lang H. Surgical
resection for recurrent intrahepatic cholangiocarcinoma. World J Surg (2019) 43:1105-
116. doi: 10.1007/500268-018-04876-x

23. Sakata J, Nomura T, Aono T, Kitami C, Yokoyama N, Minagawa M, et al.
Oncological outcomes of surgery for recurrent biliary tract cancer: who are the best
candidates? HPB (2021) 23(9):1371-82. doi: 10.1016/j.hpb.2021.01.007

24. Bridgewater J, Galle PR, Khan SA, Llovet JM, Park JW, Patel T, et al. Guidelines
for the diagnosis and management of intrahepatic cholangiocarcinoma. J Hepatol
(2014) 60(6):1268-89. doi: 10.1016/j.jhep.2014.01.021

frontiersin.org


https://doi.org/10.1097/00000658-199610000-00005
https://doi.org/10.1097/SLA.0b013e31818a1561
https://doi.org/10.1097/SLA.0b013e31818a1561
https://doi.org/10.1097/01.sla.0000217605.66519.38
https://doi.org/10.1097/SLA.0b013e318176c4d3
https://doi.org/10.1097/SLA.0b013e318176c4d3
https://doi.org/10.1002/bjs.6788
https://doi.org/10.1002/bjs.6788
https://doi.org/10.1159/000339695
https://doi.org/10.4251/wjgo.v5.i7.171
https://doi.org/10.3904/kjim.2013.28.5.515
https://doi.org/10.4174/jkss.2011.81.3.187
https://doi.org/10.1097/SLA.0000000000000827
https://doi.org/10.1186/s12957-015-0507-8
https://doi.org/10.1093/jjco/hyw182
https://doi.org/10.1093/jjco/hyw182
https://doi.org/10.1002/ags3.12036
https://doi.org/10.1007/s005340170039
https://doi.org/10.1097/SLA.0b013e3181e462e6
https://doi.org/10.1007/s00534-009-0256-6
https://doi.org/10.1016/j.amjsurg.2008.12.035
https://doi.org/10.1002/bjs.8953
https://doi.org/10.1245/s10434-015-4642-9
https://doi.org/10.1016/j.surg.2016.10.024
https://doi.org/10.1007/s00268-018-04876-x
https://doi.org/10.1016/j.hpb.2021.01.007
https://doi.org/10.1016/j.jhep.2014.01.021
https://doi.org/10.3389/fonc.2023.1169133
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Fernandez et al.

25. Mansour JC, Aloia TA, Crane CH, Heimbach JK, Nagino M, Vauthey JN. Hilar
cholangiocarcinoma: expert consensus statement. HPB (Oxford) (2015) 17:691-9. doi:
10.1111/hpb.12450

26. Dindo D, Demartines N, Clavien PA. Classification of surgical complications: A
new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann
Surg (2004) 240:205-13. doi: 10.1097/01.51a.0000133083.54934.ae

27. Cillo U, Fondevila C, Donadon M, Gringeri E, Mocchegiani F, Schlitt HJ, et al.
Surgery for cholangiocarcinoma. Liver Int (2019) 39(Suppl. 1):143-55. doi: 10.1111/
1iv.14089

28. Krasnick BA, Jin LX, Davidson JT, Sanford DE, Ethun CG, Pawlik TM, et al.
Adjuvant therapy is associated with improved survival after curative resection for hilar
cholangiocarcinoma: a multi-institution analysis from the U.S. extrahepatic biliary
malignancy consortium. J Surg Oncol (2018) 117:363-71. doi: 10.1002/js0.24836

Frontiers in Oncology

10.3389/fonc.2023.1169133

29. Kang M]J, Jang JY, Chang J, Shin YC, Lee D, Kim HB, et al. Actual longterm
survival outcome of 403 consecutive patients with hilar cholangiocarcinoma. World |
Surg (2016) 40:2451-9. doi: 10.1007/500268-016-3551-9

30. Primrose JN, Fox RP, Palmer DH, Malik HZ, Prasad R, Mirza D, et al.
Capecitabine compared with observation in resected biliary tract cancer (BILCAP): a
randomized, controlled, multicenter, phase3 study. Lancet (2019) 20:663-73. doi:
10.1016/51470-2045(18)30915-X

31. Valle ], Wasan H, Palmer DH, Cunningham D, Anthoney A, Maraveyas A, et al.
Cisplatin plus gemcitabine versus gemcitabine for biliary tract cancer. N Engl ] Med
(2010) 362:1273-81. doi: 10.1056/NEJM0a0908721

32. Weber SM, Ribero D, O'Reilly EM, Kokudo N, Miyazaki M, Pawlik T. Intrahepatic
cholangiocarcinoma: expert consensus statement. HPB (Oxford) (2015) 17(8):669-80. doi:
10.1111/hpb.12441

10 frontiersin.org


https://doi.org/10.1111/hpb.12450
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1111/liv.14089
https://doi.org/10.1111/liv.14089
https://doi.org/10.1002/jso.24836
https://doi.org/10.1007/s00268-016-3551-9
https://doi.org/10.1016/S1470-2045(18)30915-X
https://doi.org/10.1056/NEJMoa0908721
https://doi.org/10.1111/hpb.12441
https://doi.org/10.3389/fonc.2023.1169133
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Surgical treatment for recurrent cholangiocarcinoma: a single-center series
	Introduction
	Methods
	Primary tumor
	Recurrence
	Statistical analysis

	Results
	Characteristics of primary tumors and tumor recurrences
	Characteristics of surgical treatment for recurrences
	Survival after recurrence treatment
	Univariate and multivariate analysis

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	References


