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Abstract Background: The most effective current treatment for cholangiocarcinoma is surgical resection. Khon Kaen
Hospital receives a significant number of cholangiocarcinoma patients, and it is essential to analyze the treatment
outcomes and survival to improve future treatment processes.

Methods: A retrospective study that analyzes the treatment outcomes and survival of cholangiocarcinoma
patients who underwent surgery at Khon Kaen Hospital between October 2014 to September 2019. The study
covers patient demographics, disease characteristics, surgical information, treatment outcomes, complications,
and survival analysis.

Results: There were a total of 84 predominantly male patients with an average age of 63 years. Most
patients had intrahepatic type and presented with abdominal pain and jaundice. The most common complication
was wound infection, 14%, and the overall perioperative mortality rate was 8%. The perihilar type had the highest
mortality rate. The median survival time was 16.8 months, with the intrahepatic type having the most prolonged
survival (23.2 months), followed by distal type (16.5 months) and perihilar type (9.2 months). These differences
were statistically significant (P-value < 0.01). Positive margins and lymph node involvement were significant
factors associated with shorter survival times.

Conclusion: Surgical treatment of cholangiocarcinoma at Khon Kaen Hospital is generally safe, with
complication and mortality rates comparable to other research studies. Key factors for long-term survival include

achieving a negative microscopic margin (RO resection) and the absence of lymph node involvement.
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INTRODUCTION

Currently, the incidence of bile duct cancer is
increasing worldwide, accounting for approximately
3% of gastrointestinal cancers. Cholangiocarcinoma is
highly prevalent in Thailand, especially in the north-
eastern region, with incidence rates of approximately
89.5 per 100,000 males and 35.5 per 100,000 females.'
At present, Cholangiocarcinoma is categorized based
on its location, namely, intrahepatic, perihilar, and distal
cholangiocarcinoma. Most patients (60-70%) fall into the
perihilar type category.”” The most effective treatment for
cholangiocarcinoma is surgical resection. This procedure
has resulted in 5-year overall survival rates ranging from
10-20% for intrahepatic type, 10-40% for perihilar type,
and 23-50% for distal type.”'” Median survival time
ranging from 20-30 months for intrahepatic type, 12-24
months for perihilar type, and 24-36 months for distal
type.”'” Surgical resection is a complex procedure asso-
ciated with high morbidity, reaching up to 17-63%, and
perioperative mortality 5-10%."' Khon Kaen Hospital,
a major tertiary care center in the northeastern region of
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Thailand, plays a crucial role in treating. This situation
prompted the researchers to analyze detailed treatment
outcomes for cholangiocarcinoma patients at Khon Kaen
Hospital. The study covers disease characteristics, patient
demographics, surgical data, survival duration, complica-
tions, and in-hospital mortality rates. This analysis aims
to serve as a foundation for future improvements in treat-
ment and enhance patient outcomes.

MATERIALS AND METHODS

This study is a descriptive retrospective study and
survival analysis. The data was collected from 84 patients
diagnosed with cholangiocarcinoma who underwent sur-
gical treatment at the Department of Surgery, Khon Kaen
Hospital, between October 2014 to September 2019. This
data included patient characteristics, disease characteris-
tics, surgical information, treatment outcomes, complica-
tions, and survival times. Analyze and summarize this
data to produce research findings for dissemination to
interested parties (Figure 1).

Cholangiocarcinoma patients were classified into 3 groups

1) Intrahepatic type (49) 2) Perihilar type (28) 3) Dista type (7)

Surgery (84)
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Operative details Post operative outcomes

Survival

Figure 1

RESuLTS

Among patients with cholangiocarcinoma who re-
ceived surgical treatment at the Department of Surgery,
Khon Kaen Hospital, during the 5-year data collection
period, a total of 84 cases were identified. The majority
of these cases were found to be of the intrahepatic type
49 (58%), followed by the perihilar type 28 (33%), and

finally the distal type 7 (8%). Most patients were male,
with a male-to-female ratio of 7:3. The average age was
63 years (25-79). The average body mass index (BMI)
was 22.2 (18.5 to 25.8).

The most common accounting presenting symptom
among patients for 28 (33%) is abdominal pain. This is the
predominant symptom in the overall patient population
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and the primary symptom in the intrahepatic type. The
second most common symptom, observed in 22 (26%), is
jaundice, characterized by yellowing of the skin and eyes.
This is the major symptom in the perihilar type and the
distal type. There is a statistically significant difference
between these two groups (P-value < 0.01).

The majority of patients had an American Society
of Anesthesiologists (ASA) score of I, I1 52 (61.9%) or
I, IV 32 (38.1%). Regarding laboratory findings, levels
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of total bilirubin, liver enzymes (AST, ALT), alkaline
phosphatase (ALP), and serum albumin (Alb) were found
to be higher in patients with perihilar type and distal type
compared to those with intrahepatic type. There was a
statistically significant difference in these laboratory
parameters among the different tumor locations (p <
0.001). By patient characteristics, presenting symptoms,
and laboratory findings according to the location of bile
duct cancer, the data is presented in Table 1.

Table 1 Patient characteristics and laboratory results by location.

Clinical characteristics Overall Intrahepatic Perihilar
(n = 84) (n=49) (n = 28)
Male sex, n (%) 59 (70.2) 31 (63.3) 21 (75.0) 7 (100.0) 0.12
Age, Median (min:max) 63 (25:79) 64 (35:79) 60 (26:76) 58 (25:71) 0.02*
BMI, Mean = SD 22.19 +3.64 21.95 +3.58 22.50 +3.54 22.64 +4.86 0.78
Smoking, n (%) 67 (79.8) 40 (81.6) 22 (78.6) 5(71.4) 0.70
No underlying disease, n (%) 56 (66.7) 29 (59.2) 22 (78.6) 5(71.4) 0.80
Clinical presentation, n (%) <0.001*
Abdominal pain 51 (60.7) 40 (81.6) 11 (39.3) 0(0.0)
Jaundice 22 (26.2) 0(0.0) 16 (57.1) 6 (85.7)
Weight loss 4 (4.8) 3(6.1) 1(3.6) 0(0.0)
Fever 3(3.6) 2(4.1) 0(0.0) 1(14.3)
Previous abdominal surgery, n (%) 5 (6.0) 3(6.1) 2(7.1) 0(0.0) 0.77
ASA Class, n (%) 0.76
| 9 (10.7) 6(12.2) 3(10.7) 0(0.0)
Il 43 (51.2) 26 (53.1) 14 (50.0) 2 (42.0)
1] 31 (36.9) 17 (34.7) 10 (35.7) 3(57.1)
\% 1(1.2) 0 (0.0 1(3.6) 0(0.0)
Laboratory information
Bilirubin (Mean + SD) 6.62 £10.97 0.88 +1.61 13.13 £ 14.03 10.70 £ 7.92 <0.001*
Alkaline phosphatase (Mean + SD) 207 +173.30 14173 £92.38  255.58 + 155.65 471.42 +332.80 <0.001*
AST (Mean + SD) 63.39 + 63.82 41.59 +44.38 92.21 +80.97 100.71 £+ 41.27 0.001*
ALT (Mean + SD) 60.35 +72.27 37.79+£34.4 94.75 + 107.27 80.71 +28.83 <0.001*
Albumin (Mean + SD) 410 +£3.25 3.86 £0.49 4.50 £5.61 3.57 £8.11 <0.001*

*P-value less than 0.05 was statistically significant
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From the study results presented in Table 2, it was
found that nearly all patients who underwent surgical
treatment had adenocarcinoma 81 (98.8%). Among these
cases, the majority were classified as well-differentiated,
representing 77 (91.7%). Larger tumor sizes > 2 centi-
meters were predominantly observed in the intrahepatic
type 46 (93.9%), which was statistically significantly
different from the perihilar and distal types (p < 0.01).
Additionally, angiolymphatic invasion was observed in
25 (29.8%), and lymph node involvement was noted in
28 (33.3%).

Table 2 Disease characteristics by location.

Theerachotpakorn P, et al.

Thai J Surg Oct. - Dec. 2023

In terms of surgical details, an average of 3.69 +
3.12 lymph nodes were dissected during surgery. A nega-
tive microscopic margin (RO resection) was achieved in
53 (63.1%). Notably, the likelihood of complete tumor
resection was higher in the distal type than in the intra-
hepatic and perihilar types, with statistically significant
differences (p <0.01). In most cases, liver resection was
performed in addition to bile duct resection during sur-
gery, particularly in the perihilar type.

Disease characteristics Intrahepatic Perihilar P-value
(n =49) (n =28)

Tumor histology, n (%)

Adenocarcinoma 83 (98.8) 49 (100.0) 27 (96.4) 7 (100.0) 0.41
Degree of differentiation, n (%)

Well 77 (91.7) 5(91.8) 26 (92.9) 6 (85.7) 0.72

Moderate 6 (7.1) 3(6.1) 2(7.1) 1(14.3)

Poor 1(1.2) 1(2) 0(0.0) 0(0.0)
Tumor diameter (>2 cm), n (%) 60 (71.4) 6 (93.9) 12 (42.9) 2 (28.6) <0.001*
Angiolymphatic invasion, n (%) 25 (29.8) 2 (24.5) 12 (42.9) 1(14.3) 0.05
Negative microscopic margins, n (%) 53 (63.1) 7 (75.5) 0(35.7) 6 (85.7) 0.001*
Lymph node involvement, n (%) 28 (33.3) 17 (34.7) 9(32.1) 2 (28.5) 0.93
Number of retrieved lymph nodes (Mean + SD) 3.69 £3.12 4.6 +3.18 221 £2.51 3.14 £2.91 0.004~

*P-value less than 0.05 was statistically significant

Table 3 presents the surgical procedures and periop-
erative complications observed in all 84 patients. In the
group of intrahepatic type, surgical treatment primarily
involved anatomical resection of the liver and regional
lymphadenectomy. For patients with perihilar type, the
surgical approach included extrahepatic bile duct resec-
tion, which may also involve anatomical liver resection
with or without caudate inclusion, along with regional
lymphadenectomy. In the case of the distal type, the
surgical procedure typically consisted of pancreaticoduo-
denectomy, extrahepatic bile duct resection, and regional
lymphadenectomy.

The most common complications were wound

infection 12 (14.3%), respiratory infection 9 (10.7%),
postoperative liver failure 8 (9.5%), biliary leak 5 (5.9%),
and pancreatic leak 1 (1.2%). When analyzed by groups,
biliary leak was more frequently observed in the perihi-
lar cholangiocarcinoma group. The average duration of
surgery was 5 hours and 15 minutes, with an average
blood loss of 1,071 milliliters. The overall perioperative
mortality rate was 7 (8.3%), with a breakdown of 2 (4.1%)
for intrahepatic type, 4 (14.3%) for perihilar type, and 1
(14.3%) for distal type. The main cause of mortality was
respiratory infection, followed by postoperative liver
failure.
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Table 3 Postoperative complications, operative details, perioperative mortality, and median survival by location

Postoperative details Intrahepatic Perihilar

(n=49) (n=28)
Wound infection, n (%) 12 (14.3) 8 (16.3) 4(14.3) 0(0.0)
Biliary leak, n (%) 5(5.9) 2(4.1) 3(10.7) 0(0.0)
Pancreatic leak, n (%) 1(1.2) 0(0.0) 0(0) 1(3.6)
Sepsis, n (%) 3(3.6) 3(6.1) 0(0.0) 0(0.0)
Respiratory, n (%) 9 (10.7) 6 (12.2) 3(10.7) 0(0.0)
Multiorgan failure, n (%) 2 (2.4) 2(4.1) 0(0.0) 0(0.0)
Postoperative liver failure, n (%) 8(9.5) 6(12.2) 1(3.6) 1(14.3)
Pulmonary embolism, n (%) 1(1.2) 1(2.0) 0(0.0) 0(0.0)
IVC injury, n (%) 1(1.2) 1(2.0) 0(0.0) 0(0.0)
Perioperative mortality, n (%) 7 (8.3) 2(4.1) 4 (14.3) 1(14.3) 0.21
Estimated blood loss (CC), (Mean + SD) 1,071.59 £ 933.03 1,126.33 £ 982.87  964.89 + 851.47 1,100 + 975.11 0.77
Operative time (Min), (Mean = SD) 315.12 £ 118.11 301.42 +108.91 311.85 + 115.53 423 +150.35 0.03
Median survival (month) 16.8 23.2 9.2 16.5 <0.001*

*P-value less than 0.05 was statistically significant

The study investigated overall survival duration in ~ carcinoma, it was observed that the intrahepatic type had
all cholangiocarcinoma patients who received surgical  the highest median survival at 23.2 months, followed by
treatment. The overall median survival duration was  the distal type at 16.5 months and the perihilar type at 9.2
found to be 16.8 months. When comparing median sur- ~ months. These differences were statistically significant
vival durations among different locations of cholangio-  (p-value <0.01), as shown in Figure 1.
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The study also examined the impact of surgical out-
comes, including positive surgical margins, lymph node
involvement, tumor size, and degree of differentiation
on survival outcomes. It was found that positive surgical
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margins and lymph node involvement had a significant
impact on survival, with adjusted hazard ratios of 2.19
(95% C11.24-3.83) and 1.85 (95% CI11.07-3.23), respec-
tively, as shown in Figure 2 and Table 4.
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Figure 2 Survival by margin (A), lymph node (B), tumor size (C) and degree of differentiation (D)
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Table 4 Factors predicting survival by tumor location
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Factors Overall Intrahepatic Perihilar Distal
Unadjusted Adjusted Unadjusted Adjusted Unadjusted  Adjusted Unadjusted Adjusted
Margin
Negative 1 1 1 1 1 1 1 1
Positive 2.20 219 2.42 1.94 1.51 3.74 5.47 NA
(1.29-3.77)*  (1.24-3.83)* (1.22-5.23) (0.80-4.70) (0.62-3.65) (0.34-2.40) (0.31-87.82)
Lymph node
Negative 1 1 1 1 1 1 1 1
Positive 1.90 1.85 297 2.87 2.29 3.74 NA NA
(1.10-3.29)* (1.07-3.23)* (1.37-6.43)* (1.25-6.58)" (0.94-5.57) (1.31-10.69)*
Tumor size
<2cm 1 1 1 1 1 1 1 1
>2cm 1.23 1.24 NA NA 1.71 2.90 NA NA
(0.67-2.23) (0.68-2.28) (0.73-4.01) (1.01-8.35)*
Differentiation
Well 1 1 1 1 1 1 1 1
Moderate 0.87 0.55 0.81 0.43 1.91 4.63 NA NA
(0.32-2.41) (1.91-157) (0.19-3.45)* (0.09-2.07) (0.44-8.37) (0.79-26.99)
Poor NA NA NA NA NA NA NA NA

*P-value less than 0.05 was statistically significant

DiscussioN

From the research study, a total of 84 cholangiocarci-
noma patients who underwent surgery and had confirmed
pathological specimens at Khon Kaen Hospital over a
5-year period, from 2014 to 2019, were included. These
patients were categorized into three groups based on the
location of the tumor: intrahepatic, perihilar, and distal
cholangiocarcinoma.

It is noteworthy that most patients presented with
abdominal pain and jaundice. In the clinical setting,
perihilar type was observed most frequently. However,
the proportion of patients in this study was different, with
intrahepatic type being the most prevalent. This difference
can be attributed to the higher likelihood of surgical treat-
ment for the intrahepatic type compared to the perihilar
type. This is because, from an anatomical perspective,
the perihilar type is located in close proximity to critical
structures and has a higher tendency to invade adjacent
tissues, making it less amenable to surgical resection.
Therefore, the opportunity for surgical treatment for the

perihilar type is lower than for the intrahepatic type.
When statistically compared, the study observed that
the group of perihilar type had the shortest overall survival
time among the three groups: intrahepatic, perihilar, and
distal type cholangiocarcinoma. This shorter survival
duration in perihilar cholangiocarcinoma patients is sig-
nificant and is attributed to various factors. Firstly, the
negative margin achieved during surgery was 35.7%, the
most limited in the perihilar type compared to the other
two groups, 75.5% in the intrahepatic type and 85.7% in
the distal type. This indicates that complete removal of
cancerous tissue was less achievable in the perihilar type,
which can negatively impact patient outcomes. Secondly,
the higher incidence of angiolymphatic invasion in the
perihilar type was 42.9% compared to the other two
groups, 24.5% in the intrahepatic type and 14.1% in the
distal type. Angiolymphatic invasion is a negative prog-
nostic factor associated with a more aggressive disease
course. Additionally, the study showed the presence of
overall lymph node involvement at 33.3%, indicating that
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cancer had spread to the lymph nodes during the surgical
treatment. This lymph node involvement is associated
with a worse prognosis and reduced survival time.

Overall, these findings highlight the complex nature
of cholangiocarcinoma and the challenges associated
with its treatment. The limited feasibility of achieving
negative margins, the higher likelihood of lymph node
involvement, and the presence of angiolymphatic inva-
sion contribute to the shorter survival times observed in
cholangiocarcinoma patients. These results are consistent
with previous research, further emphasizing the impor-
tance of accurate prognostic factors in guiding treatment
decisions for cholangiocarcinoma patients.

From the study, it is evident that the treatment of
perihilar cholangiocarcinoma had the lowest rate of
achieving negative margins when compared to intrahe-
patic and distal extrahepatic cholangiocarcinoma groups,
requires a more extensive surgical approach involving the
removal of liver tissue in addition to the tumor itself is
attributed to the anatomical location of the tumor which
is often situated close to critical structures and can easily
spread to adjacent tissues and to achieve negative margins
effectively. This extensive surgical procedure is associ-
ated with a higher risk of complications and mortality
compared to intrahepatic and distal cholangiocarcinoma
cases. As a result, complete tumor removal through sur-
gery is more challenging in perihilar cholangiocarcinoma.

It is widely known that intrahepatic cholangiocar-
cinoma has a different epidemiology than extrahepatic
cholangiocarcinoma. Our study observed that patients
with intrahepatic cholangiocarcinoma had the best overall
survival outcomes among the three groups, even though
there was a lower rate of RO resection and a higher in-
cidence of metastasis to the lymph nodes compared to
distal types. This finding is consistent with some previous
research.”’

The preoperative assessment of patients with chol-
angiocarcinoma has evolved significantly in recent years.
The goal is to obtain the most accurate and detailed in-
formation to ensure precise surgical planning. Advanced
imaging techniques are now commonly used in the
evaluation process, including high-resolution computed
tomography (CT) scans that can create three-dimensional
reconstructions. Additionally, computerized tomography
angiography (CTA) of the visceral organs and magnetic
resonance cholangiopancreatography (MRCP) is em-
ployed to visualize the biliary tract and liver."
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CoNCLUSION

The surgical treatment of cholangiocarcinoma at
Khon Kaen Hospital has demonstrated favorable treat-
ment outcomes, high safety levels, minimal complica-
tions, and a low mortality rate following surgery. These
results align with the standards observed in other research
studies. Key factors associated with long-term survival
include achieving RO resection and the absence of lymph
node involvement. As a result, there is a strong focus on
developing surgical techniques that optimize RO resection
and the early detection of patients who do not yet display
signs of lymph node spread. Continuous research efforts
in this direction are ongoing at Khon Kaen Hospital.

ACKNOWLEDGEMENTS

The authors would like to thank the Department of
Surgery, Khon Kaen Hospital, for contributing the data.

REFERENCES

1. Green A, Uttaravichien T, Bhudhisawasdi V, et al. Cholangio-
carcinoma in north east Thailand. A hospital-based study. Trop
Geogr Med. 1991;43(1-2):193-8.

2. TARC Working Group on the Evaluation of Carcinogenic Risks
to Humans. Infection with liver flukes (Opisthorchis viverrini,
Opisthorchis felineus and Clonorchis sinensis). IARC Monograph
on the Evaluation of Carcinogenic Risks to Humans. Lyon (FR):
TARC. 1994;61:121-75.

3. Nakeeb A, Pitt HA, Sohn TA, et al. Cholangiocarcinoma. A
spectrum of intrahepatic, perihilar, and distal tumors. Ann Surg.
1996;224(4):463-73; discussion 473-5. doi: 10.1097/00000658-
199610000-00005.

4. Mihalache F, Tantau M, Diaconu B, et al. Survival and quality
of life of cholangiocarcinoma patients: a prospective study over
a 4 year period. J Gastrointestin Liver Dis. 2010;19(3):285-90.

5. Witzigmann H, Berr F, Ringel U, et al. Surgical and palliative
management and outcome in 184 patients with hilar cholan-
giocarcinoma: palliative photodynamic therapy plus stenting is
comparable torl/r2 resection. Ann Surg. 2006;244(2):230-9. doi:
10.1097/01.s1a.0000217639.10331 .47.

6. Reding R, Buard JL, Lebeau G, et al. Surgical management of
552 carcinomas of the extrahepatic bile ducts (gallbladder and
periampullary tumors excluded). Results of the French Surgi-
cal Association Survey. Ann Surg. 1991;213(3):236-41. doi:
10.1097/00000658-199103000-00010.

7. Aljiffry M, Abdulelah A, Walsh M, et al. Evidence-based ap-
proach to cholangiocarcinoma: a systematic review of the current
literature. J Am Coll Surg. 2009;208(1):134-47. doi: 10.1016/j.
jamcollsurg.2008.09.007.

8. Henson DE, Albores-Saavedra J, Corle D. Carcinoma of the
extrahepatic bile ducts. Histologic types, stage of disease,
grade, and survival rates. Cancer. 1992;70(6):1498-501.




Vol. 44 No. 4

doi: 10.1002/1097-0142(19920915)70:6<1498::aid-cncr
2820700609>3.0.co;2-c.

. Henson DE, Albores-Saavedra J, Corle D. Carcinoma of the
gallbladder. Histologic types, stage of disease, grade, and
survivalrates.Cancer. 1992;70(6):1493-7.doi: 10.1002/1097-0142
(19920915)70:6<1493::aid-cncr2820700608>3.0.co;2-u.

Survival and Treatment Outcomes of Resectable Cholangiocarcinoma: Initial Experience in Khon Kaen Hospital

149

10. Iwatsuki S, Todo S, Marsh JW, et al. Treatment of hilar cholan-
giocarcinoma (Klatskin tumors) with hepatic resection or trans-
plantation. J Am Coll Surg. 1998;187(4):358-64. doi: 10.1016/
s1072-7515(98)00207-5.

Otto G, Hoppe-Lotichius M, Bittinger F, et al. Klatskin tumour:
meticulous preoperative work-up and resection rate. Z Gastro-
enterol. 2011;49(4):436-42. doi: 10.1055/5-0029-1246011.

11.




