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Abstract
AIM: to determine the clinicopathologic characteristics 
of surgically treated ulcerative colitis (UC) patients, 
and to compare the characteristics of UC patients with 
colitis-associated cancer (CAC) to those without CAC. 

METHODS: Clinical data on UC patients who underwent 
abdominal surgery from 1980 to 2013 were collected 
from 11 medical institutions. Data were analyzed to 
compare the clinical features of patients with CAC and 
those of patients without CAC.

RESULTS: Among 415 UC patients, 383 (92.2%) 
underwent total proctocolectomy, and of these, 342 
(89%) were subjected to ileal pouch-anal anastomosis. 
CAC was found in 47 patients (11.3%). Adenocarcinoma 
was found in 45 patients, and the others had either 
neuroendocrine carcinoma or lymphoma. Comparing 
the UC patients with and without CAC, the UC patients 
with CAC were characteristically older at the time of 
diagnosis, had longer disease duration, underwent 
frequent laparoscopic surgery, and were infrequently 
given preoperative steroid therapy (P  < 0.001-0.035). 
During the 37 mo mean follow-up period, the 3-year 
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overall survival rate was 82.2%.

CONCLUSION: Most Korean UC patients experience 
early disease exacerbation or complications. Appro
ximately 10% of UC patients had CAC, and UC patients 
with CAC had a later diagnosis, a longer disease 
duration, and less steroid treatment than UC patients 
without CAC. 

Key words: Ulcerative colitis; Colorectal neoplasms; 
Colorectal surgery; Survival; Inflammatory bowel 
disease
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Core tip: This multi-center study is the first nationwide 
report on the surgical outcomes of Korean ulcerative 
colitis (UC) patients and reflects the recent status of 
surgically treated Korean UC patients. The authors 
found that most Korean UC patients experienced early 
disease exacerbation or complications. Approximately 
10% of UC patients had colitis-associated cancer 
(CAC), and UC patients with CAC had a later diagnosis, 
a longer disease duration, and less steroid treatment 
than UC patients without CAC. 
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INTRODUCTION
Despite the growing use of medical salvage treatment, 
surgery, including total proctocolectomy (TPC), remains 
a cornerstone for managing ulcerative colitis (UC). 
Surgery should be regarded as a life-saving procedure 
for patients with acute severe colitis and must be 
seriously considered in any medically intractable patient 
or patient with colonic dysplasia or malignancy[1]. A 
recent study of ileal pouch-anal anastomosis (IPAA) 
showed excellent quality of life and a good functional 
outcome in UC patients treated with this modality[2]. 
Colitis-associated cancer (CAC) is a well-recognized 
complication of UC[3]. The overall prevalence of CAC in 
UC patients is 3.7%, and cases of CAC in UC patients 
account for only 1% of all colorectal cancer (CRC) cases 
observed in the Western population[3,4]. There is also 
a general consensus that patients with longstanding, 
extensive UC have an increased risk of developing 
CAC[3,5].

Although the prevalence of UC is lower in South 
Korea than in Western countries, the number of 

patients with UC as well as those with UC and CAC 
has increased steadily since 1980[6,7]. There are clear 
ethnic differences in inflammatory bowel disease (IBD) 
between Asian and Western populations[8]. The present 
study is primarily intended to fulfill the current lack of 
information on the clinicopathologic characteristics of 
UC patients who undergo surgical treatment in South 
Korea. We also attempted to compare the clinical 
characteristics of surgically treated UC patients with 
and without CAC.

MATERIALS AND METHODS
Data collection
The data for biopsy-proven UC patients who underwent 
abdominal surgery from January 1980 to July 2013 
were collected retrospectively. The surgeries were 
performed at 11 different medical institutions, i.e., 
ten university hospitals and one colorectal clinic. 
The data of 419 patients were initially collected, and 
four patients were excluded because they had not 
undergone surgery for UC. Thus, data from a total of 
415 UC patients were analyzed to compare the clinical 
variables of UC patients with cancer to those of patients 
without cancer. The variables were gender, family 
history, age at diagnosis, symptom duration before 
diagnosis, preoperative medication, the indication for 
surgery, the presence of primary sclerosing cholangitis 
(PSC), the extent of colonic involvement, the type 
of surgery, the postoperative complications, and 
mortality. In the patients with cancer, additional data 
were gathered, including preoperative identification 
of cancer or dysplasia, preoperative serum carcino-
embryonic antigen (CEA) level, pathologic data, 
adjuvant chemotherapy or radiation therapy, recurrence 
of cancer, and survival status at the time of the last 
follow-up. Histologically, tumors were classified as 
either low-grade (well-differentiated or moderately 
differentiated adenocarcinoma) or high-grade (poorly 
differentiated adenocarcinoma or mucinous or signet-
ring cell carcinoma). An early complication was defined 
as one occurring within 90 d after the main surgical 
intervention. The study protocol was approved by the 
Institutional Review Board of each medical institution. 
The mean follow-up was 68.4 mo (range: 0-286 mo).

Statistical analysis
A cross-table analysis using Pearson’s χ2 test or Fisher’s  
exact test, as appropriate, was used to compare the 
discrete variables of patients with cancer to those 
of patients without cancer. The Student’s t-test was 
used for between-group comparisons of continuous 
variables. Among UC patients with cancer, recurrence 
and overall survival were used to evaluate the clinical 
outcome. Survival outcomes were compared using the 
Kaplan-Meier method with a log-rank test. All reported 
P values are two-sided, and the P < 0.05 values were 
considered to indicate statistical significance. SPSS 
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software version 18.0 (SPSS, Chicago, IL, United 
States) was used for statistical analysis.

RESULTS
Clinical characteristics of the patients
Table 1 shows the clinical characteristics of 415 UC 
patients who underwent surgical treatment. The 
mean preoperative medication period was 41.9 mo. 
Most of the patients (n = 368, 88.7%) were treated 
with 5-aminosalicylic acid (5-ASA). Steroids were 
administered to 315 patients (75.9%) as a first-line 
treatment for acute severe colitis before colectomy. In 
patients who failed to respond to steroids, infliximab (n 
= 33), cyclosporine (n = 26), and 6-mercaptopurine (n 
= 7) were used as second-line treatments. The most 
common reason for performing surgery was medical 
intractability, followed by dysplasia or malignancy, and 
bleeding (Table 2). With regard to surgical treatment, 
383 patients (92.2%) underwent TPC, of which 342 
patients (89%, Table 3) underwent IPAA. Among the 
342 patients who underwent IPAA, 53 mucosectomies 
with hand-sewn IPAA (15.4%) were performed. 

Mucosectomy was more frequently performed in 
patients with cancer (27.2%) than in those without 
cancer (14.7%), although the difference was not 
significant. Laparoscopic-assisted procedures were 
performed in 46 patients (11.1%). Complications 
occurred in 144 patients (34.7%), 79 of whom 
had early complications and 65 of whom had late 
complications. The most common early complication 
was ileus (n = 21), followed by bleeding (n = 16), 
anastomotic leakage (n = 15), intra-abdominal 
abscess (n = 8), and major wound dehiscence (n = 6). 
Late complications were pouchitis (n = 48), fistula (n 
= 9), and anastomotic stricture (n = 6). Preoperative 
steroid therapy was more frequently used in open 
surgery than in laparoscopic surgery (79% vs 50%, P 
< 0.001). The complication rate in patients undergoing 
preoperative steroid therapy was higher than that in 
patients who did not undergo preoperative steroid 
therapy (38% vs 26%, P = 0.04). There was no 
significant difference in the complication rates between 
open and laparoscopic surgery. 
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Table 1  Patients’ clinical characteristics according to the presence/absence of cancer  n  (%)

Variable Total (n  = 415) UC w/o cancer 
(n  = 368)

UC w/ cancer 
(n  = 47)

P  value

Gender, male 212 (51.1) 186 (50.5) 26 (55.3)    0.642
Age at diagnosis (yr) 38.4 ± 0.7 37.9 ± 0.7 42.7 ± 2.6    0.035
Age at surgery (yr) 43.4 ± 0.7 42.2 ± 0.8 52.9 ± 2.1 < 0.001
Period between diagnosis and surgery (yr)   5.0 ± 0.3   4.3 ± 0.3 10.2 ± 1.3 < 0.001
Symptomatic period (yr)   6.0 ± 0.3   5.3 ± 0.3 11.9 ± 1.2 < 0.001
Family history   5 (1.4) 3 (0.9) 2 (4.8)    0.103
Extracolic manifestation   49 (11.8) 45 (12.2) 4 (8.5)    0.632
PSC   5 (1.2) 4 (1.1) 1 (2.1)    0.453
Preoperative steroid therapy 315 (75.9) 297 (80.7) 18 (38.3) < 0.001
Location, pancolitis 320 (77.1) 284 (77.2) 36 (76.6)    0.025
   Left side colitis   88 (21.2)   80 (21.7)   8 (17.0)
   Proctitis only   7 (1.7)   4 (1.1) 3 (6.4)
Laparoscopic surgery   46 (11.1) 34 (9.2) 12 (25.5)    0.002
Overall complications 144 (34.7) 133 (36.1) 11 (23.4)    0.103
   Early   79 (19.0)   75 (20.4) 4 (8.5)    0.050
   Late   65 (15.7)   58 (15.8)   7 (14.9)    0.878
Mortality   5 (1.2)   5 (1.4) 0 (0)    0.925

UC: Ulcerative colitis; PSC: Primary sclerosing cholangitis.

Table 2  Surgical indications  n  (%)

Variable Value

Medical intractability 270 (65.1)
Dysplasia or malignancy   52 (12.5)
Bleeding 31 (7.5)
Perforation 19 (4.6)
Toxic megacolon 18 (4.3)
Obstruction   9 (2.2)
Fistula   3 (0.7)
Others 13 (3.1)
Total 415 (100)

Table 3  Surgical procedures  n  (%)

Variable Value

Total proctocolectomy    383 (92.2)
   w/ IPAA 342 (89)
      One-stage procedure    38 (9.2)
      Two-stage procedure    286 (68.9)
      Three-stage procedure    18 (4.3)
      Mucosal proctectomy      53 (12.8)
   w/ end ileostomy   41 (11)
Total colectomy w/ end ileostomy    11 (2.7)
Other colon surgery    21 (5.1)
Total   415 (100)

IPAA: Ileal pouch-anal anastomosis.
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CAC. During the 37-mo mean follow-up period (range: 
1-138 mo), the 3-year overall survival rate was 82.2%. 
The only patient with local recurrence had stage Ⅱ CAC. 
She was diagnosed with recurrent pelvic lymph-node 
metastasis 1 year postoperatively and finally died due 
to cancer progression. Among the seven patients with 
stage Ⅳ CAC, five died, and two patients were alive 
although with disease, at the end of the study period. In 
patients with stage 0, Ⅰ, and Ⅲ CAC, no recurrences or 
deaths were observed (Figure 2).

DISCUSSION
This multi-center study is the first nationwide report 
on the surgical outcomes of Korean UC patients and 
reports the recent status of surgically treated Korean 
UC patients. As our study involved most high-volume, 
tertiary-care, medical institutions in South Korea, we 
calculated that the patient cohort (approximately n = 
5800 patients) at 11 of these institutions corresponded 
to approximately 45% of all recorded Korean patients 
with UC. This was indirectly calculated by counting the 
number of follow-up UC patients at each institution 
and using the population data of a previous KASID 
study[4]. Recently, colorectal surgeons have reported 
encountering increasing numbers of UC patients with 
CAC in their clinical practice. Therefore, our study 
was designed primarily to determine the incidence 

CAC in patients with UC
Forty-seven patients had colorectal malignancies 
(11.3%): 45 patients had adenocarcinomas, and the 
two had a neuroendocrine carcinoma and a lymphoma, 
respectively. There was a suspicion of malignancy 
before surgery in 44 patients (93.6%). Although there 
was no difference in the annual cumulative number of 
surgeries performed for UC, surgery for cancer with 
UC has been increasing recently (Figure 1). Compared 
with the UC patients without cancer, the UC patients 
with cancer were older at the time of diagnosis and 
surgery, and had longer disease duration, frequent 
laparoscopic surgery, infrequent preoperative steroid 
therapy, and a slightly lower rate of early postoperative 
complications (Table 1). Two patients were diagnosed 
with rectal adenocarcinomas 7 and 11 years after 
total colectomy with end ileostomy and underwent 
completion proctectomy. None of the patients had 
malignancy around the pouch or anal transitional zone 
(ATZ) after IPAA.

Table 4 summarizes the characteristics of the 45 
UC patients with colorectal adenocarcinoma. Two 
patients with rectal cancer underwent preoperative 
chemoradiation therapy. Adjuvant chemotherapy was 
administered to 24 patients (53.3%) with advanced 

Table 4  Characteristics of ulcerative colitis-associated colorectal 
adenocarcinoma  n (%)

Variable Value

Location
   Right colon  10 (22.2)
   Left colon  18 (40.0)
   Rectum  17 (37.8)
CEA
   < 6 ng/mL  33 (73.3)
   ≥ 6 ng/mL    6 (13.3)
 Unknown    6 (13.3)
Tumor size (cm), mean ± SE  3.9 ± 0.4
   < 4 cm  24 (53.3)
   ≥ 4 cm  15 (33.3)
   Unknown    6 (13.3)
Histology
   Well-differentiated  10 (22.2)
   Moderately differentiated  26 (57.8)
   Poorly differentiated  4 (8.9)
   Mucinous    5 (11.1)
Stage 
   0  3 (6.7)
   Ⅰ  13 (28.9)
   Ⅱ  11 (24.4)
   Ⅲ  11 (24.4)
   Ⅳ    7 (15.6)
Curability of the surgery
   R0  35 (77.8)
   R1  3 (6.7)
   R2    7 (15.5)
Total 45 (100)
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Figure 1  Yearly surgical cases of ulcerative colitis and ulcerative colitis-
associated colorectal cancer in South Korea. Since 2006, the occurrence of 
ulcerative colitis-associated colorectal cancer (UC-CRC) has steadily increased. 
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and characteristics of Korean UC patients with CAC. 
Unexpectedly, the number of these patients was 
relatively small, and their follow-up periods were too 
short to analyze survival outcomes.

In the clinical course of UC, approximately 4% to 
9% of UC patients will require colectomy within the 
first year of diagnosis, whereas the risk of requiring 
colectomy after the first year is 1% per year[9]. A 
European population-based study revealed a 7.5% 
colectomy rate during the 5-year follow-up period[10]. 
In our study, two-thirds of the UC patients underwent 
surgery due to exacerbation of their disease (severe 
colitis), and approximately 20% of the UC patients 
underwent surgery due to complicating disease 
including massive bleeding or perforation. These 
patients had an average 4.3-year interval between 
diagnosis and surgery. Conversely, only 10% of the 
UC patients who underwent surgery had CAC. These 
patients had different clinical characteristics, such as 
a later diagnosis, disease duration of more than 10 
years, and a lower rate of preoperative steroid therapy 
than patients without CAC. 

Needless to say, the standard-of-care surgery for 
UC is TPC with IPAA, which most of the patients in this 
study received. IPAA is a curative and well-tolerated 
procedure, although it is technically demanding and 
has a high morbidity rate. A recent study of IPAA 
demonstrated early complications in 33%, and late 
complications in 29% of patients, thus resulting in 
an overall pouch excision rate of 5%[2]. Our study 
showed slightly lower complication rates than those 
seen in Fazio’s study. However, this is not surprising, 
considering that their database was prospectively 
well-maintained at a single medical institution and 
that our databases were collected at 11 medical 
institutions over a short period of time. IPAA can 
be performed in one, two, or three stages. In our 
study, 84% of the IPAAs were performed using a 
two-stage procedure, which gave similar results to 
those reported in a recent, large-scale cohort study[2]. 
In patients undergoing a three-stage procedure, 
completion proctectomy or rectal surveillance is very 
important. A recent study reported that only 65% of 
patients completed IPAA after subtotal colectomy, 40% 
complied with rectal surveillance, and two patients 
developed rectal cancers, which is consistent with our 
study results[11].

The “double stapled” ileal J pouch-anal anastomosis 
is the most popular standard pouch-anal anastomosis 
method, while mucosectomy and hand-sewn 
anastomosis are reserved for patients with dysplasia 
or cancer[2,12]. However, whether mucosectomy 
protects against the development of ATZ and pouch 
cancer is unclear, and controversy exists over whether 
the beneficial effect of mucosectomy in preventing 
neoplasia is outweighed by its negative effect on 
ileal pouch function[13]. Although mucosectomy was 
frequently performed on our UC patients with cancer, 
it was difficult to verify the benefits of mucosectomy 

for preventing ATZ cancer due to the short follow-
up period in our study. A recent review also showed 
that 32 UC patients had cancers in the ATZ; of these 
patients, 28 underwent mucosectomy. The study 
concluded that mucosectomy does not necessarily 
eliminate cancer risk in the ATZ[14].

Laparoscopic IPAA for UC is feasible; however, to 
date, the evidence in the literature is still inconclusive. 
Current data suggest that it allows a shorter hospital 
stay, a shorter ileus, faster recovery, and less 
postoperative pain, along with better cosmesis when 
minimally invasive surgery is employed. Significantly 
longer operative times are universally reported when 
laparoscopy is employed[15]. In our study, only 11% 
of the UC patients underwent laparoscopic-assisted 
surgery. Among these, the complication rates did not 
differ from those of open surgery and were closely 
correlated with the infrequent use of preoperative 
steroid therapy. Many studies suggested that patients 
who are taking high-dose steroids are at an increa
sed risk of early complications after IPAA[16,17]. As 
cumulative evidence shows that laparoscopic surgery 
for CRC is not inferior to open surgery, with respect 
to patient survival and cancer recurrence rates[18], 
laparoscopic IPAA surgery might be feasible in selected 
UC patients with cancer.

Long disease duration, male sex, a young age 
at diagnosis of UC, extensive colitis, and PSC are 
well-known risk factors for developing CAC[5,14,19]. 
The disease duration is the most important factor 
for UC-associated CRC, of which the incidence rates 
correspond to cumulative probabilities of 2% by 10 
years, 8% by 20 years, and 18% by 30 years[3]. 
As our study included UC patients who underwent 
surgery, it was difficult to determine the risk factors 
for UC-associated CRC. We also found that the 
duration of UC was longer in patients with CAC than 
in patients without CAC. A previous KASID study of 
UC-associated CRC in South Korea revealed that the 
overall prevalence of CRC was 0.37%, the mean age 
at diagnosis was 49.6 years, and the mean duration 
of UC was 11.5 years, all of which are consistent with 
our study results[4]. During the KASID study period 
of 1970 to 2005, Kim et al[4] found 26 UC patients 
with CAC. However, 80% of the UC patients with 
CAC in our study were identified after 2005 and had 
earlier disease stages than those in the KASID study. 
Although it was difficult to identify changes in the 
management and preventive strategies for CAC during 
the study period, our findings might be explained by 
the increase in the UC cohort, as well as by the recent 
increase in the use of surveillance colonoscopy for the 
prevention of CAC. In addition, a very low incidence 
of PSC was consistently found in both studies. By 
comparing our results with those of the previous 
KASID study, we also verified that the incidence of UC-
associated CRC is rapidly increasing.

Compared with sporadic CRC, the carcinogenesis 
of UC-associated CRC is different, as it develops from 
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dysplasia in a carcinogenic pathway known as the 
dysplasia-carcinoma sequence[14]. Interestingly, P53 
mutations occur earlier in IBD-associated cancer than 
in sporadic CRC. APC mutations in IBD-associated 
cancer, a key initiating event, occur later than sporadic 
CRC[20]. Furthermore, microsatellite instability (MSI) is 
frequently observed in UC patients[21], although MSI 
in IBD shows infrequent MLH1 hyper-methylation, 
which is a dominant feature of sporadic CRC[22]. These 
molecular genetic differences between IBD-associated 
cancer and sporadic CRC might be responsible for their 
different clinicopathologic features. The pathologic 
features of UC-associated CRC frequently present as 
a mucinous or signet-ring-cell histology compared 
with the features of sporadic CRC (17%-21%)[23,24], 
which is consistent with our results (20%). A previous 
Japanese study indicated that a frequent mucinous 
or a signet-ring-cell histology in UC-associated cancer 
contributed to the poorer prognosis of UC-associated 
cancer compared with that of sporadic CRC[23]. 

Whether the survival rate of UC-associated CRC 
is poorer than that of sporadic CRC is controversial. 
Earlier studies showed similar survival rates for UC-
associated CRC and sporadic CRC[25,26]. However, recent 
well-designed Danish and Japanese studies revealed 
slightly poorer survival rates for UC-associated CRC 
patients[23,27]. In Norwegian and Swedish population-
based studies, the prognosis of IBD-associated CRC 
was poorer than that of sporadic CRC (a mortality rate 
ratio of 3.71 for Norwegians and an overall hazard 
ratio of 1.26 for Swedes)[28,29]. As all of these studies 
had the common limitation of a small patient cohort, 
it is difficult to obtain an accurate prognosis for UC-
associated CRC patients. Although our study also had 
the same limitation of a small number of cases of UC-
associated CRC as well as a short follow-up period, 
the survival of UC patients with CAC in our study was 
much better than that seen in recent studies. Except 
for stage Ⅳ patients, among 38 patients with stage 0 
to Ⅲ disease, only one with a recurrence died. Long-
term follow-up and further patient enrollment might 
help provide an accurate prognosis for Korean UC 
patients with CAC in the future.

This study had some of the limitations of a 
retrospective study. There were differences in the 
reliabilities of the databases, which differed from 
institution to institution. Although a few institutions 
had prospectively well-maintained databases, others 
did not. As we previously mentioned, our study 
population was very limited as it only included patients 
who underwent surgery. Therefore, it is difficult to 
determine the risk factors for UC-associated CRC from 
this cohort.

In conclusion, Korean UC patients who underwent 
surgery had two distinct features. Most of the 
treated patients had early disease exacerbation or 
complications. Approximately 10% of the surgically 
treated UC patients had CAC and characteristics of 
late diagnosis, longer disease duration, and lower 

preoperative steroid treatment compared with those 
without CAC.
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