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ABSTRACT

Objective. The aim of this retrospective study was to

compare the outcomes of patients resected for intrahepatic

cholangiocarcinoma (ICC) with upfront surgery or after

downstaging treatment.

Methods. All consecutive patients with ICC between

January 1997 and November 2017 were included in a

single-center database and retrospectively reviewed.

Patients were divided into two groups: upfront resection or

resection after downstaging using either chemotherapy

alone or selective internal radiation therapy (SIRT) com-

bined with chemotherapy. Survival rates of patients who

underwent upfront surgery for ICC were compared with

those of patients who underwent surgery after downstaging

therapy.

Results. A total of 169 patients resected for ICC were

included: 137 underwent upfront surgery and 32 received

downstaging treatment because their tumor was initially

unresectable (13 received chemotherapy, 19 received

SIRT). Median OS was not different between the two

groups: 32.3 months [95% confidence interval (CI)

23.9–40.7] with primary surgery versus 45.9 months

(95% CI 32.3–59.4) with downstaging treatment

(p = 0.54, log-rank test). In a multivariable Cox regres-

sion model, downstaging treatment was not associated

with a better or worse prognosis; however, delivery of

SIRT as a downstaging treatment was associated with a

significant benefit in multivariable analysis (hazard ratio

0.34, 95% CI 0.14–0.84; p = 0.019).

Conclusions. Overall survival of patients resected after

downstaging treatment was not different compared with the

OS of patients resected upfront. Patients should therefore

again be discussed with the surgeon following medical

treatment. SIRT may be an efficient neoadjuvant therapy in

patients with resectable ICC, in order to improve surgical

results.

Cholangiocarcinoma is a malignant tumor that arises

from the extra- or intrahepatic biliary tree. Intrahepatic

cholangiocarcinoma (ICC) represents 40% of all biliary

tract cancers.1 Its worldwide incidence has significantly

increased over the last few decades 2 and because the early

disease is usually asymptomatic, most ICCs are detected

when the tumors are large or multifocal with a poorer

prognosis.3,4

Complete surgical resection remains the only potential

curative treatment, providing an approximately 30% 5-year

overall survival (OS) rate.5 Whether postoperative

chemotherapy improves survival remains controversial,
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given a recent negative trial of gemcitabine and oxaliplatin

(GEMOX) or gemcitabine versus a borderline positive trial

of capecitabine.6–8

Only 30–40% of ICC patients can benefit from upfront

surgery.9 When ICC remains localized to the liver and is

not initially resectable, the role of downstaging treatments

remains unclear. Guidelines from the International Liver

Cancer Association stipulate that locoregional treatments

are optional for locoregional ICC.10 A recent retrospective

analysis suggested that patients who had ICC downstaged

with preoperative chemotherapy could have long-term

outcomes similar to those treated with upfront surgery.11 In

this setting, selective internal radiation therapy (SIRT),

also known as Yttrium-90 microsphere radioembolization,

has given promising results.12–18 In a phase II multicentric

trial, downstaging to surgery was shown in 9 of 41 initially

unresectable patients with improved survival.19

Whether surgery in patients downstaged after medical

therapy may be beneficial to patients with initially unre-

sectable ICC remains unclear. The aim of the present study

was to compare the survival of patients who were resected

either upfront or after downstaging with chemotherapy or

SIRT.

METHODS

Selection of Patients

All patients with ICC who underwent liver resection

with curative intent at Pontchaillou Hospital, Rennes,

France, between January 1997 and November 2017 were

selected from a prospectively maintained ICC database and

were reviewed retrospectively.

Selected patients had pathologically proven ICC, an

Eastern Cooperation Oncology Group performance status

of B 2, adequate liver function, and no extrahepatic dis-

ease at the time of resection. Patients with mixed

hepatocholangiocellular carcinoma, as well as patients who

had incomplete macroscopic (R2) resection, were excluded

from the analysis. Prior to treatments, all selected cases

were reviewed by a Multidisciplinary Board that included

expert hepatobiliary surgeons and nuclear medicine

physicians. Resectability was defined at presentation

according to clinical condition, liver function test results,

tumor size and location, vascular involvement, intrahepatic

metastasis, lymphadenopathy, and extrahepatic metastasis.

The selected patients had either upfront resection or

delayed resection after downstaging due to initially unre-

sectable disease. Downstaging treatments included

chemotherapy alone or SIRT plus chemotherapy. Three

patients whose ICC was downstaged using external radio-

therapy or transarterial chemoembolization were excluded

from the study. One patient with a mistaken diagnosis (ICC

was confused with breast cancer hepatic metastasis, having

initially received breast cancer-directed chemotherapy)

was also excluded from the studied population.

Treatment Received

Eligibility criteria for upfront resection were tumors

amenable to complete extirpation regardless of margin

width and leaving an adequate volume of liver tissue

(minimum of two contiguous Couinaud liver segments

representing at least 30% of the total liver volume) with

adequate perfusion, venous, and biliary drainage. All sur-

gical procedures were performed by one senior surgeon

(KB). After exploration of the abdominal cavity to exclude

a contraindication to liver resection (extrahepatic disease,

distant lymphadenopathy, or unresectable lesions in the

future remnant liver), intraoperative ultrasonography was

performed to ensure resectability of the tumor. Vascular

and biliary reconstructions were performed when neces-

sary. Major liver resection was defined as the resection of

three or more liver segments. The evidence of hilum lymph

node invasion via frozen section biopsy at the time of

laparotomy would undermine the usefulness of an excision.

The extrahepatic bile duct was resected when necessary

and bilioenteric anastomosis using a Roux-en-Y was

performed.

Patients who did not complete criteria for upfront

resection were offered primary local or systemic treatment

with chemotherapy and/or SIRT. The choice of treatment

mostly depended on the availability of SIRT, due to the

period of treatment (SIRT was available from 2008 in our

center) and the center referring the patient (patients from

referral centers could have received chemotherapy in their

referral center and be discussed at our center after down-

staging). The time between the last chemotherapy cycle

and the surgery was at least 1 month. Unresectability was

eventually decided when liver remnant volume was insuf-

ficient or when the tumor was close to the main vascular

structures of the remnant liver. Patients with extrahepatic

metastases or distant lymphadenopathy were considered

definitively to have unresectable ICC (metastatic ICC).

From 2008, patients who were primarily referred to our

center were offered SIRT as frontline downstaging treat-

ment. SIRT was used mostly concomitantly or after

chemotherapy. The SIRT therapeutic procedure was per-

formed as previously described.20 Briefly, at the end of the

diagnostic angiography, 99mTc-macroaggregated albumin

was injected selectively in the right, left, or segmental

hepatic arterial branch to assess the percentage of pul-

monary shunting and confirm the absence of digestive

uptake. SIRT was performed 8–15 days later during a

second angiography, using Yttrium-90 glass microspheres.
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Patients with unilobar disease were submitted to unilobar

injection. When possible, in case of bilobar disease, the

injection was administered in such a way so as to spare the

potential liver remnant (e.g. by injecting the right artery,

then, selectively, the segment 4 artery, sparing segments 2

and 3 rather than a whole-liver approach). Activity injected

was calculated with the aim of administering a dose of

120 ± 20 Gy to the injected liver volume without

exceeding a cumulative dose of 30 Gy to the lungs.

However, in the case of segmental or bi-segmental injec-

tion, the dose to the segment could be higher than 120 Gy,

as previously described.21 To obtain the injected activity,

the injected liver volume was calculated from single-pho-

ton emission computed tomography/computed tomography

(SPECT/CT) data, and not from the angiographic and CT

data usually used, as previously described.22 When patients

received concomitant gemcitabine and SIRT, the dose of

gemcitabine was reduced to 300 mg/m2 for the cycles

preceding and after SIRT by analogy to the recommended

dose for concomitant chemoradiotherapy in pancreatic

cancer.23 Concomitant chemotherapy was administered on

the day before or the day after SIRT, but not on the same

day.

The first preoperative treatment was chemotherapy

alone. Seven different chemotherapy regimens were

administered; the modified LV5FU2–cisplatin regimen

consisted of cisplatin at 50 mg/m2 on day 1, 5-fluorouracil

bolus at 400 mg/m2 on day 1, and 5-fluorouracil continu-

ous infusion at 2400 mg/m2 at 46 h, every 2 weeks; the

capecitabine–cisplatin regimen consisted of cisplatin at

80 mg/m2 on day 1 and oral capecitabine at 1000 mg/m2

twice daily on days 2–15, every 3 weeks; the cisplatin

regimen consisted of cisplatin 80 mg/m2 every 3 weeks;

the GEMOX regimen consisted of gemcitabine 1000 mg/

m2 on day 1 and oxaliplatin 100 mg/m2 on either day 1 or

2, every 2 weeks; the gemcitabine plus cisplatin (GEM-

CIS) regimen consisted of cisplatin 25 mg/m2 on days 1

and 8 and gemcitabine 1000 mg/m2 on days 1 and 8, every

3 weeks; the FOLFIRINOX regimen consisted of oxali-

platin 85 mg/m2 on day 1, irinotecan 180 mg/m2 on day 1,

5-fluorouracil bolus at 400 mg/m2 on day 1, and 5-fluo-

rouracil continuous infusion at 2400 mg/m2 at 46 h, every

2 weeks; and the capecitabine regimen consisted of oral

capecitabine at 1000 mg/m2 twice daily on days 2–15,

every 3 weeks.

Follow-Up Assessments

All patients underwent a CT scan before the initiation of

downstaging treatments and were closely monitored with

physical examinations, biology tests, and evaluations of the

adverse effects after each step of treatment. Secondary

resection was assessed by the same Board who had

estimated the initial unresectability. Response was evalu-

ated using the Response Evaluation Criteria for Solid

Tumors (RECIST) 1.1 criteria. After resection, patients

underwent CT scans every 3–6 months over a period of

5 years. Clinicopathological, intraoperative, and postoper-

ative data were collected.

Statistical Analysis

The primay endpoint of the study was the impact of

downstaging treatment on patient OS, while the secondary

endpoints were the impact of the different downstaging

treatments on OS and recurrence-free survival (RFS).

Baseline characteristics are presented as mean (standard

deviation) or median (range) (minimum–maximum) and

95% confidence interval (CI) for continuous variables, as

appropriate, and were compared using Student’s t test or

Mann–Whitney U test, respectively. Categorical parame-

ters are expressed as the number of patients and associated

percentages. Comparisons of patient variables between the

upfront and downstaging groups were performed using the

Chi square or Fisher’s exact test.

Endpoint criteria (OS and RFS) were calculated from

the date of surgery to the date of the event (death or

recurrence, respectively), and survival rates were deter-

mined using the Kaplan–Meier method. Multivariable

analysis for prognostic factors was performed using Cox

proportional hazards regression of the preoperative and

intraoperative factors considered significant at univariable

analysis (entry in the model for p\0.1). Results were

expressed as hazard ratios (HRs) with 95% CIs. Statistical

analysis was performed using SPSS software version 18

(IBM Corporation, Armonk, NY, USA).

RESULTS

A total of 169 patients who underwent resection for ICC

between January 1997 and November 2017 were enrolled

in the study. Among these patients, 137 (81%) were

defined as having resectable tumors and underwent upfront

surgery, and 32 (29%) were resected after downstaging

therapy. Downstaging therapy was chemotherapy alone or

SIRT with chemotherapy in 13 and 19 cases, respectively.

The study flow chart is shown in Fig. 1. Baseline charac-

teristics and clinical data of the studied groups are reported

in Table 1. Non-resectability details for the SIRT group are

reported in electronic supplementary Table 1.

Downstaging treatment is described in Table 2. After

downstaging treatment, tumoral response was evaluated

using RECIST 1.1 criteria; investigators identified five

stabilities (17%) and 24 responses (83%, all partial
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responses). In cases of RECIST stable disease, a decrease

of\ 30% of lesions was seen, allowing for reconsideration

of surgery.

There was no biliary tree injuries post-SIRT, such as

intrahepatic biliary strictures or bilomas. The median time

between the diagnosis of non-primary resectability and

secondary surgery after downstaging treatment was

5.8 months; the mean time between the start of down-

staging treatment and surgery was 4 months.

Major hepatectomies were performed in 135 cases

(79.9%). Details of the surgical procedures are reported in

electronic supplementary Table 2. In addition, no biliary-

enteric anastomoses were performed that were not initially

planned.

Table 3 compares the demographics and pathological

characteristics of patients between the treatment allocation

groups. Patients who had surgery after chemotherapy were

younger (p = 0.034) than patients in the two other groups.

The extent of surgery (major hepatectomy required, num-

ber of segments resected) was greater in patients resected

following downstaging. R1 resection was seen in 12% of

patients resected after SIRT, 39% of patients resected after

chemotherapy, and 22% of patients with upfront resection,

but the difference was not statistically significant

(p = 0.174).

Postoperative complications are detailed in electronic

supplementary Table 3. There was no difference in overall

morbidity, except the rate of pulmonary complications was

significantly higher in the chemotherapy-alone group [3/13

(23.1%)] compared with the SIRT [0/18 (0%)] or upfront

surgery groups [5/135 (3.7%)] (p = 0.005). The 90-day

mortality was 7/137 (5.1%) in the upfront surgery group,

0/13 (0%) in the chemotherapy-alone group, and 2/19

(10.5%) in the SIRT group (p = 0.414).

Median follow-up was 85.5 months (97.6 months for

patients in the upfront surgery group, not reached but[
133 months in the chemotherapy group versus

44.0 months in the SIRT group; p\ 0.01). During follow-

up, 117 patients (69.2%) died. Median OS for the entire

cohort was 35.8 months (95% CI 25.8–45.8). There was no

significant difference in OS between the two cohorts:

32.3 months (95% CI 23.9–40.7) with primary surgery

versus 45.9 months (95% CI 32.3–59.4) with downstaging

treatment (p = 0.537) (Fig. 2a). In the chemotherapy

Intrahepatic Cholangiocarcinoma
173

Upfront Surgery
137

Surgery after downstaging
36

Surgery after downstaging
32

Pt. Excluded : 4
- 1 RT + CT
- 2 CEL
- 1 initially treated as Breast Cancer
metastasis*

Surgery after CT
13

Surgery after SIRT
19

with CT
18

without CT
1

FIG. 1 Flow chart of patients

included in this study. Pt
Patients, RT radiotherapy, CT
chemotherapy, CEL
chemoembolization, SIRT
selective internal radiation

therapy
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group, the median OS was 36 months (95% CI 0.4–71.7)

and no difference was observed compared with the upfront

resection-alone group (p = 0.43). In the SIRT group, the

median OS was not reached but compared favorably with

the upfront resection group, although the difference did not

reach significance (p = 0.11) (Fig. 2b). Median RFS was

11.3 months (95% CI 7.4–15.3) in the upfront surgery

group, 7.2 months (95% CI 0–21.8) in the chemotherapy

group, and 18.5 months (95% CI 4.7–32.2) in the group

treated with SIRT before surgery (log-rank p = 0.28)

(Fig. 3). Recurrence was seen in the liver in 45 (33%)

patients treated with upfront surgery, 6 (46%) patients in

the chemotherapy group, and 4 patients (21%) in the SIRT

group, but the differences were not statistically significant

(p = 0.21).

Univariable analysis of variables affecting OS are

reported in Table 4. There was no significant difference in

OS between patients operated upfront and patients operated

following downstaging treatment. Age, extent of hepatec-

tomy, tumor size, number of tumors, and lymph node

involvement on histological examination of the specimens

were significantly associated with poorer prognosis. In

multivariable analysis, when downstaging treatment was

entered in the model along with variables associated with

OS in univariable analysis (p\ 0.1), downstaging treat-

ment was not associated with a better or worse prognosis.

However, when focusing on the type of downstaging

TABLE 1 Patient demographic and clinical details

Total patients treated (n = 169)

Age, years 67 (35–85)

Sex

Male 117 (69.2)

Female 52 (30.8)

ASA score

I 31 (18.3)

II 86 (50.9)

III 42 (24.9)

IV 5 (3.0)

Unknown 5 (3.0)

WHO score

0 85 (50.3)

1 54 (32.0)

2 5 (3.0)

3 2 (1.2)

Unknown 23 (13.6)

Liver disease

Cirrhosis 35 (21.0)

PSC 1 (0.6)

Hemochromatosis 18 (10.8)

Symptoms

Asthenia 20 (11.9)

Biliary colic pain 18 (10.7)

Abdominal pain 50 (29.8)

Angiocholitis 3 (1.8)

Itching 5 (3.0)

Jaundice 8 (4.8)

Comorbidities

Type 1/Type 2 diabetes 12 (7.1)/21 (12.4)

Hypertension 74 (43.5)

Ischemic heart disease 14 (8.2)

COPD 12 (7.1)

Chronic renal failure 8 (4.7)

Dyslipidemia 36 (21.2)

Excessive alcohol consumption 55 (32.4)

Smoking 47 (27.6)

Other cancer 32 (18.8)

Tumor size, cm 6.2 (1.4–17.0)

Lymph node status N-: 139 (82.0)

N?: 30 (18.0)

Number of tumors 1 (1–10)

Total bilirubin, lmol/L 10 [0–246]

Data are expressed as median [range] or n (%)

ASA American Society of Anesthesiologists, COPD chronic

obstructive pulmonary disease

TABLE 2 Details of downstaging treatments applied

Downstaging treatment

Yes 32 (18.9)

No 137 (81.1)

Type of downstaging treatment

Chemotherapy alone 13 (7.7)

Ytt-90 19 (11.2)a

Activity injected, GBq 1.965 [0.63–5.73]

Tumor dose, Gy 258 [119–468]

Injected liver dose, Gy 131 [112–281]

Non-tumor liver dose, Gy 73.4 [0–126]

Type of chemotherapy

GEMOX 10

Folfirinox 1

Cisplatin-based chemotherapy 17

?Capecitabine 1

Data are expressed as median [range] or n (%)

GEMOX gemcitabine and oxaliplatin
aIncluding one patient without chemotherapy (0.6%)
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treatment, delivery of SIRT was associated with a signifi-

cant benefit, with an HR of 0.34 (95% CI 0.14–0.84)

(p = 0.019).

DISCUSSION

Surgical resection of ICC remains the mainstay of

potentially curative therapy, with 5-year disease-free sur-

vival at 20–25%.5 However, in patients initially

unresectable, it is not clear whether surgery offers similar

survival when downstaging was achieved following med-

ical treatment. The aim of the present study was to compare

the postoperative evolution of ICC patients who were

readily operated, with ICC patients who were operated

after downstaging. The main result of this study is that

patients downstaged and patients initially resectable had

similar prognosis. The other important result is that SIRT-

based downstaging is suggested to improve postoperative

survival compared with chemotherapy-alone downstaging,

or even upfront surgery. We thus propose that surgery

should be discussed following response to medical treat-

ment in ICC.

A study by Le Roy et al. 11 conducted in 2018 evaluated

the outcomes of patients downstaged following

chemotherapy. The authors showed that patients with

secondarily resectable ICC had the same survival as

patients who were resected upfront. In the population of

initially unresectable but localized ICC patients, a group of

potentially resectable patients should be individualized,

following a similar strategy as is applied to patients with

initially unresectable colorectal liver metastases.24

There are no recommended downstaging treatments for

ICC to date, and different potential strategies may be

applied, i.e. chemotherapy, SIRT, or a combination of

SIRT and chemotherapy. Other locoregional approaches

could also be discussed but were not reported to achieve

downstaging in ICC. Cisplatin plus gemcitabine has been

shown to be associated with a significant survival advan-

tage over gemcitabine alone.25,26 In a short series of

patients with initially unresectable ICC, patients with huge

tumors were amenable to complete resection and substan-

tial survival benefit after pretreatment with SIRT alone or

SIRT plus chemotherapy.27 We previously published the

results of our patients treated with SIRT in regard to the

potential for downstaging. In the retrospective analysis of

patients across different lines of treatment, we found that

12/64 (19%) patients could be resected following SIRT,

when focusing on first-line patients; 11/24 (46%) were

downstaged to surgery.14,15 In the prospective, multicentre,

phase II MISPHEC study, this proportion was 22% (30%

when the tumor was limited to a hemi-liver).19

In our series, there was no difference in terms of post-

operative complications in each group. We noticed that in

the SIRT group, even if the surgery was more challenging

for large tumors regarding adhesions between the liver

tumor and the diaphragm, the necrosis induced by SIRT 28

could help the surgeon by delineating tumor margins,

avoiding tumoral cell spread during manipulation,27 and

reducing blood loss.

TABLE 3 Comparisons

between cohorts
Upfront surgery Chemotherapy Ytt-90 p-Value

Male 100 (73.0) 8 (61.5) 9 (47.4) 0.063

Median age, years (min–max) 67 [35–85] 60 [47–71] 66 [40–79] 0.034

Cirrhosis 33 (24.3) 2 (15.4) 0 (0) 0.052

Bilirubin, umol/L 11 [0–246] 12 [5–26] 9 [0–13] 0.187

Size, SD 6 [1–17] 7 (3–12) 7 [4–10] 0.272

Multifocal disease 29 (21.3) 5 (38.5) 6 (33.3) 0.236

Number of tumors 1 [1–10] 1 [1–10] 1 [1–10] 0.250

Major hepatectomy 104 (75.9) 12 (92.3) 19 (100) 0.025

Portal vein embolization 13 (9.5) 3 (23.1) 1 (5.3) 0.227

Number of segments resected 4 [1–7] 4 [2–7] 6 [4–6] \ 0.001

Macrovascular invasion 14 (10.2) 0 (0) 9 (50.0) \ 0.001

Perineural invasion 30 (22.4) 5 (38.5) 2 (11.8) 0.221

Margins, mm 4 [0–100] 3 [0 - 25] 1.5 [0–10] 0.115

Resection R1 26 (19.4) 5 (38.5) 2 (11.8) 0.174

Operative time, min 180 [0–840] 180 [80–180] 205 [140–360] 0.223

Data are expressed as median [range] or n (%) unless otherwise indicated

min minimum, max maximum, SD standard deviation
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Furthermore, SIRT induces liver hypertrophy con-

tralateral to the tumor and tumor necrosis. Potential

downstaging of the chemotherapy-only regimen is not

well-described in the literature because limited case reports

exist.

There was no difference in survival outcomes and RFS

despite the initial unbalanced characteristics of the patients

reflecting two different populations. In the downstaging

group, patients had worse baseline characteristics, espe-

cially in the SIRT group (higher number of segments

involved, higher frequency of macrovascular invasion),

which translated into a more frequent requirement for

major hepatectomy. Despite these initially worse charac-

teristics, overall survival was similar to that of patients

with upfront surgery. One important conclusion is that

surgery should be discussed again for patients with locally

advanced disease responding to medical treatment, even if

patients were initially considered unresectable by the sur-

gical team and did not immediately conclude palliative

treatment in those situations. Two downstaging treatments

were evaluated—chemotherapy and SIRT. Multivariable

analysis has shown a benefit with SIRT as downstaging

treatment in terms of survival compared with patients

treated by chemotherapy or upfront surgery. This study

included patients treated before the results of the BILCAP

trial 7 were released, and partly during conduct of the

PRODIGE 12 study in France.6 The PRODIGE 12 study

tested GEMOX in an adjuvant setting, similar to most of

the chemotherapy used in the downstaging setting in this

study. The PRODIGE 12 failed to show the benefit of

GEMOX in an adjuvant setting.

The results suggest that there could be a benefit to

include SIRT before surgery in a neoadjuvant strategy of

ICC, either in unresectable disease, such as the patients

presented in this study, or perhaps also for resectable dis-

ease. This must be confirmed by prospective studies. The

SIRCCA phase III trial (ClinicalTrials.gov identifier

NCT02807181) 29 randomized patients with unre-

sectable ICC to either chemotherapy alone or SIRT

0

0

20

40

60

80

100

12 24 36 48 60 72 84 96
Follow-up (months)

O
ve

ra
ll 

Su
rv

iv
al

 (%
)

0

0

20

40

60

80

100

12 24 36 48 60 72 84 96
Follow-up (months)

O
ve

ra
ll 

Su
rv

iv
al

 (%
)

Upfront Surgery
Surgery following downstaging

Upfront surgery
Surgery following downstaging
with chemotherapy
Surgery following downstaging
with SIRT

N at risk
UpSur
DowSur
Tot

0
137
32
169

12
98
22

120

24
70
19
89

36
55
16
71

48
40
8

48

60
32
3

35

72
28
2

30

84
23
1

24

96
21
1
17

N at risk
UpSur
CT
REL
Tot

0
137
13
19
169

12
98
9

13
120

24
70
7

12
89

36
55
6

10
71

48
41
3
5

49

60
32
2
1

35

72
28
1
1
30

84
23
1
-

24

96
16
1
-

17

a

b

FIG. 2 Patients’ overall survival. a Upfront surgery versus surgery

after downstaging. b Upfront surgery versus surgery after Ytt90

versus surgery after chemotherapy. UpSur upfront surgery, DowSur
surgery after downstaging, Tot Total, SIRT selective internal radiation

therapy, CT chemotherapy

0

0

20

40

60

80

100

12 24 36 48 60
Follow-up (months)

R
ec

ur
re

nc
e-

Fr
ee

 S
ur

vi
va

l (
%

)

Upfront surgery
Surgery following downstaging with
chemotherapy
Surgery following downstaging with SIRT

N at risk
UpSur
CT
REL

0
137
13
19
169

12
61
6
8
75

24
39
4
4

47

36
30
2
3
35

48
21
0
1
22

60
15
-
0

15Tot

FIG. 3 Recurrence-free survival between patients undergoing

upfront surgery versus surgery after Ytt90 versus surgery after

chemotherapy. SIRT selective internal radiation therapy, UpSur
upfront surgery, CT chemotherapy, Tot Total

Downstaging Initially Unresectable Intrahepatic Cholangiocarcinoma 3735



followed by chemotherapy. Unfortunately, the study closed

early due to slow accrual; however, information on whether

SIRT could improve the probability of downstaging in this

context may be available, even if the study lacked the

power to demonstrate OS improvement.

Our study has some limitations. This was a retrospec-

tive, single-center study, and some patients were referred

for surgery from other institutions after different types of

treatment for their initially unresectable tumors; we were

unable to compare the probability of downstaging as all

patients treated with chemotherapy were not followed in

our institution. In addition, this study was subject to

selection bias because it was considered patients underwent

surgery by the same multidisciplinary team of expert liver

surgeons, Furthermore, there are limited data on the sub-

group of patients who failed to be successfully downstaged

because most patients had been followed-up at other cen-

ters. Nonetheless, the aim of this study was not to evaluate

the performances of downstaging treatments.

Moreover, the selection of patients who underwent

surgery after neoadjuvant therapy could have been biased

since patients were resected only if the tumor had down-

staged. The time between downstaging treatment and

surgery could also have allowed the withdrawal of patients

with early disease progression. However, this could be

considered an interesting point in the adjuvant therapy

approach, avoiding unnecessary surgery in patients with

rapid extrahepatic progression.

The retrospective nature of this study exposes other

biases, i.e. the small sample size of the chemotherapy-

alone and SIRT groups induces difficulty in interpreting the

findings.

CONCLUSIONS

This study suggests that when ICC cannot be resected

upfront, secondary resectability can be obtained after

downstaging treatment, without a reduction in survival

probability. Moreover, SIRT appears to be associated with

the potential for long-term benefit. These results highlight

the potential for multimodality treatment for ICC, allowing

for potential curative approaches. The role of neoadjuvant

treatment in this population needs to be clarified in

prospective studies.
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