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Purpose: We evaluated the risk factors for late complications and functional outcome after total proctocolectomy (TPC) with 
ileal pouch-anal anastomosis (IPAA) for ulcerative colitis (UC). Methods: Pre- and postoperative clinical status and fol-
low-up data were obtained for 55 patients who underwent TPC with IPAA between 1999 and 2010. The median follow-up 
duration was 4.17 years. Late complications were defined as those that appeared at least one month after surgery. For a func-
tional assessment, telephone interviews were conducted using the Global Assessment of Functioning Scale. Twenty-eight pa-
tients completed the interview. Results: Late complications were found in 20 cases (36.3%), comprising pouchitis (n = 8), bow-
el obstruction (n = 5), ileitis (n = 3), pouch associated fistula (n = 2), and intra-abdominal infection (n = 2). The preoperative se-
rum albumin level for patients with late complications was lower than for patients without (2.4 ± 0.5 vs. 2.9 ± 0.7, P = 0.04). 
Functional outcomes were not significantly associated with clinical characteristics, follow-up duration, operation indication, 
or late complications. Conclusion: This study demonstrated that a low preoperative albumin level could be a risk factor for 
late complications of TPC with IPAA. Preoperative nutritional support, especially albumin, could reduce late complications. 
Functional outcomes are not related to late complications.
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INTRODUCTION

Ulcerative colitis (UC) was rare in Korea until the 1980s. 
The annual incidence of UC sharply increased from 
0.20/100,000 people between 1986 and 1988 to 1.23/100,000 
people between 1995 and 1997 according to national pub-
lic epidemiologic research [1].

UC is a complex chronic disease that is characterized by 
relapsing and remitting acute ulcerating inflammation of 
the colorectal mucosa. Although our knowledge has 
greatly improved over the last decades, the optimal man-
agement of UC has yet to be elucidated. For this reason, 
treatment largely remains unspecific and primarily di-
rected toward relieving symptoms. Approximately 30 to 
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45% of patients with UC require operative treatment at 
some point [2]. The indications for operation were intract-
able disease, toxic megacolon, bowel perforation, and dys-
plasia or cancer in long-standing UC.

A total proctocolectomy (TPC) with ileal pouch-anal 
anastomosis (IPAA) is considered the surgery of choice for 
definitive UC management because it removes the dis-
eased bowel, reduces the cancer risk, and preserves a natu-
ral route for defecation. Although most patients report a 
marked improvement in their disease symptoms and 
quality of life (QoL) after surgery, more than 40% of pa-
tients experience late complications [3]. The late complica-
tions include pouchitis, pouch-associated fistula, bowel 
obstruction and intra-abdominal infection, and are closely 
related to functional outcome and QoL [3,4].

Many studies have evaluated the outcome of TPC with 
IPAA in western countries, but they are rare in Korea. In 
this study we evaluated the risk factors for late complica-
tions in UC patients at our center. We also evaluated the 
functional outcome and satisfaction after surgery in these 
patients.

METHODS

A total of 55 patients underwent TPC with IPAA at the 
Samsung Medical Center between January 1999 and 
December 2010. The charts of all patients were reviewed to 
determine clinical characteristics, including gender, age at 
operation, disease duration prior to operation, number of 
preoperative medications, duration of follow-up, asso-
ciated malignancy, underlying disease, extra-intestinal 
manifestations, smoking behavior, surgical indications, 
disease extent and presence of immediate postoperative 
complications or late complications.

Postoperative complications were defined as early if 
they occurred within one month and late if they occurred 
thereafter. Late complications were diagnosed based on 
patient symptoms, endoscopic findings, and imaging 
studies. Surgical characteristics included the type of sur-
gery (laparoscopic versus laparotomy), staged operation, 
and type of anastomosis. A staged operation was defined 
as two or more staged operations, except for a routine 

ileostomy take-down operation.
To assess nutritional status, preoperative body mass in-

dex, preoperative and postoperative serum hemoglobin, 
albumin and cholesterol levels were checked. The post-
operative laboratory data were evaluated 1 month after 
operation.

Disease extent was classified using the Montreal 
classification. The Montreal classification defines E1 as 
disease limited to the rectum, E2 as limited distal to the 
splenic flexure (distal UC), and E3 as pancolitis [5].

To assess functional outcome, telephone interviews 
were conducted using questionnaire that is based on the 
Global Assessment of Functioning Scale [4]. This ques-
tionnaire contains ten items, including nine functional 
variables and one psychosocial variable. Each variable was 
rated on a five-point scale, with 0 representing the best re-
sult and 4 the worst. The interview was performed by a re-
searcher and the Cronbach’s α was 0.674.

The clinical characteristics of all patients were com-
pared using chi-square, Fisher’s exact tests, Pearson corre-
lation analysis, and t-tests. All analyses were performed 
using SAS ver. 9.13 (SAS Institute Inc., Cary, NC, USA). 
The threshold for statistical significance was predefined as 
P ＜ 0.05.

RESULTS

Demographics
A total of 55 patients with UC (35 males/18 females) un-

derwent TPC with IPAA with a median age at the oper-
ation of 42.5 years (range, 16 to 69 years). The median post-
operative follow-up time was 4.2 years (range, 2 months to 
11 years). The demographics and clinical characteristics of 
all 55 patients are summarized in Table 1. 

Fifty four patients underwent protective ileostomy. 
Median time of ileostomy takedown was 6.1 months 
(range, 2.5 to 23.8 months) after TPC with IPAA.

Twenty patients (36.3%) experienced a late compli-
cation. The duration from operation to complication was 
10.6 months (range, 1.2 to 67.0 months). The most common 
late complication was pouchitis and occurred in 8 patients 
(14.5%). Other late complications included ileus, anasto-
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Characteristic Value

Sex
   Male 35 (62.1)
   Female 18 (37.9)
Age at operation (yr)      42.5 (16.0-69.0)
No. of preoperative medications 2 (1-4)
Duration from clinical diagnosis to
  operation (yr)

     2.0 (0.1-11.0)

Associated malignancy 6 (10.3 )
   Colon cancer 3
   Cholangiocarcinoma 1
   Rectal cancer 1
   High grade dysplasia, rectum 1
Underlying disease 13 (22.4)
   Hypertension 10
   Diabetes mellitus 3
   Tuberculosis 3
   Hepatitis B 2
   Hyperthyroidism 1
   Ischemic heart disease 1
   Takayasu’s arteritis 1
Extra-gastrointestinal symptoms 4 (6.9)
   Pyodermagangranosum 2
   Arthritis 1
   Erythema nodosum 1
Current smoker 14 (24.1)
Surgical indication
   No response to medical treatment 46 (82.8)
   Toxic megacolon 4 (8.6)
   Colon cancer 3 (5.2)
   Rectal cancer 1 (2.6)
   Colon perforation 1 (2.6)

Values are presented as no. of cases (%) or median (range).

Table 1. Clinical characteristics (n = 55)

Total proctocolectomy& IPAA Value

Laparoscopic assisted   6 (10.9)
Stapler anastomosis 53 (96.3)
Staged operation  8 (14.5)
Protective ileostomy in IPAA 54 (98.1)
Duration of ileostomy take down from IPAA (mo) 6.1 (2.5-23.8)
Montreal classification 
  E2 10 (18.1)
  E3 45 (81.8)
Complications 
  Early complications (<1 mo after operation)  8 (14.5)
  Late complications (≥1 mo after operation) 20 (36.3)
    Pouchitis 8
    Ileus 5
    Anastomosis site bleeding 3
    Pouchi-associated fistula 2
    Intra-abdominal abscess 1
    Ileitis 1
Duration from operation to late complication (mo) 10.6 (1.2-67.0)

Values are presented as no. of cases (%) or median (range).
IPAA, ileal pouch-anal anastomosis.

Table 2. Surgical characteristics and complications (n = 55)

mosis site bleeding, pouch-associated fistula, intra-ab-
dominal abscess, and ileitis (Table 2). 

Risk factors
Patient gender, age, smoking behavior, disease extent, 

cytomegalovirus infection, associated malignancy, under-
lying disease, and extra-intestinal symptoms were not 
statistically significant risk factors for late complications. 
Failure of medical treatment was the most frequent surgi-
cal indication. And the surgical indication did not affect 
late complications. The type of surgery and staged oper-
ation also were not significant risk factors.

Among the parameters used to assess preoperative nu-
tritional status, only preoperative serum albumin level 

was lower in patients with late complications than in those 
without (2.4 ± 0.5 vs. 2.9 ± 0.7, P = 0.04) (Table 3). The post-
operative albumin level normalized in most patients, and 
there were no differences between patients with and with-
out late complications (4.2 ± 0.4 vs. 4.4 ± 0.2, P = 0.15) (Table 
4).

Functional outcome
Twenty eight patients answered telephonic interview. 

Four patients were excluded because the follow-up time 
after ileostomy takedown was less than 1 year. So, func-
tional data were obtained from 24 of 55 patients (44%). 

The median follow-up time was 28.6 months (range, 
14.5 to 67.2 months). The median time of ileostomy take-
down after TPC with IPAA was 5.8 months (range, 2.5 to 
11.5 months). And the duration from ileostomy take down 
to telephonic interview was 21.7 months (range, 12.1 to 
60.2 months). 

Functional results are listed in Table 5. The defecation 
frequency was 7.2 (range, 4.5 to 20.0). ‘Bowel movements 
at night’ was the most uncomfortable symptom (median, 
3.0). ‘Bowel movements in the daytime’ was un-
comfortable in younger patients (≤44 years). Mean total 
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Univariate analysis
Late 

complication
(n = 20)

No late 
complication

(n = 35)
P-value

Male sex 11 (55.0) 26 (74.2) 0.14
Age (yr) 29.2 ± 12.1 37.9 ± 11.1 0.33
Current smoker   3 (15.0) 11 (31.4) 0.73
Montreal classification E3 13 (65.0) 32 (91.4) 1.00
Cytomegalovirus infection   4 (20.0)   8 (22.8) 0.73
Malignancy 1 (5.0) 3 (8.5) 1.00
Underlying diseases   4 (20.0)   8 (22.8) 0.73
Duration from clinical 
  diagnosis to operation (yr)

1.4 ± 2.0 2.6 ± 2.8 0.29

Extra-intestinal symptoms   2 (10.0)   2 (5.7) 1.00
Surgical indication 0.61
    No response to medical 
      treatment

19 (95.0) 32 (91.4)

    Toxic megacolon   1 (5.0)   2 (5.7)
    Associated malignancy   0 (0)   1 (7.7)
Laparoscopic assisted 
  operation 

  3 (17.6)   3 (2.8) 0.35

Staged operation   2 (10.0)   6 (17.1) 1.00
Body mass index (kg/m2) 16.4 ± 2.2 18.5 ± 1.9 0.30
Preoperative hemoglobin 
  (g/dL)

  9.4 ± 1.4   9.9 ± 1.6 0.57

Preoperative cholesterol 
  (mg/dL)

126.3 ± 31.7 145.3 ± 55.9 0.07

Preoperative albumin 
  (g/dL)

  2.4 ± 0.5   2.9 ± 0.7 0.04

Values are presented as no. of cases (%) or mean ± SD.

Table 3. Risk factors

No. of patients reporting this outcome (n = 24)

0 1 2 3 4 Median

Functional variable
Bowel movements in the daytime 1 3 16 4 0 2.0
Bowel movements at night 1 5 6 11 1 3.0
Time spent on the toilet 1 13 10 0 0 1.0
Daytime incontinence 6 8 6 4 0 1.0
Nighttime incontinence 8 2 5 8 1 2.0
Urgency 4 10 6 3 1 1.0
Perianal irritation 1 6 8 9 0 2.0
Dietary restrictions 6 9 6 3 0 1.0
Pouch related medications 20 2 2 0 0 0

Psychosocial variable
Social handicap 5 6 8 4 1 2.0

The variables were rated on a five-point scale: 0, perfect; 1, good; 2, acceptable; 3, unacceptable; 4, poor.

Table 5. Global assessment of functional scale

Late 
complication

(n = 19)

No late 
complication 

(n = 27)
P-value

Albumin (g/dL) 4.2 ± 0.4 4.4 ± 0.2 0.15
Cholesterol (g/dL)
 Male 154.4 ± 25.3 (n= 10)   151.5 ± 20.5 (n = 18) 0.81
 Female 144.2 ± 25.4 (n = 9) 164.4 ± 16.9 (n = 9) 0.22

Values are presented as mean ± SD.

Table 4. Postoperative follow-up laboratory data (1 month after 
operation)

functional score of 24 patients was 15.3 (range, 3 to 26). 
And the scores were not significantly associated with clin-

ical characteristics, follow-up duration, operation in-
dication, or late complications (Tables 6, 7).

DISCUSSION

In this study we reviewed the records of 55 patients with 
UC who underwent TPC with IPAA between 1999 and 
2010. We were especially interested in late complications 
and functional outcomes. The late complication rate was 
36.3%, and this complication rate agrees with previous 
studies [6,7].

In other studies of western countries, early age of dis-
ease onset, follow-up duration, and extra-intestinal symp-
toms were risk factors for complications [3,8]. Emergent 
operation has also been found to bea risk factor [9]. 
However, these parameters were not significantly related 
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Median 
(range)

Pearson 
correlation
coefficient

P-value

Age (yr) 42.9 (19-65) -0.10 0.62
Duration from clinical 
  diagnosis to operation   (yr)

 4.5 (1-10) -0.08 0.66

Follow-up duration (mo) 28.6 (14.5-67.2) -0.10 0.61

Table 7. Pearson correlation analysis of functional outcome

Univariate analysis No. of cases (%) P-value

Male sex 13 (54) 0.59
Associated malignancy  3 (12) 0.78
Underlying disease  4 (16) 0.24
Current smoker  6 (25) 0.46
Operation indication
  (no response in medical treatment )

20 (83) 0.63

Late complications  8 (33) 0.41

Table 6. Correlation of clinical characteristics and total score of 
functional outcome

to late complications in our study. A lack of data made the 
exact onset of symptoms difficult to determine. So age of 
disease onset was not obvious in our study, and could ex-
plain the lack of a relationship between early age of dis-
ease onset and late complications. The relatively short pe-
riod of follow-up and low incidence of extra-intestinal 
symptoms could also have affected our results. The most 
frequent late complication was pouchitis (14.5%), which 
occurred less frequently than in other studies that re-
ported about 40 to 60% patients developed at least one epi-
sode of pouchitis [3]. The short follow-up duration may 
explain the lower incidence of pouchitis, which increases 
with longer follow-up. Pouchitis is also more common in 
patients with an extra-intestinal manifestation. Only 4 pa-
tients in our study had an extra-intestinal symptom, 
which could explain the low incidence of pouchitis. There 
were only 2 emergent operations in our study, which is too 
small to establish statistical significance. 

This study found low preoperative albumin level to be 
a risk factor for late complications after TPC with IPAA. 
Low serum albumin level increases postoperative mortal-
ity and morbidity in major operations. Additionally, post-
operative albumin replacement therapy facilitates the ear-
lier return of bowel movements and shortens hospital 
stays after colon surgery [10]. UC patients are at high risk 
for malnutrition, so preoperative nutritional support, es-
pecially albumin, could help decrease late complications.

QoL has become an important measure for TPC with 
IPAA since mortality and morbidity rates after surgical 
procedures have declined. Functional outcome has been 
reported to correlate significantly with QoL in patients 
who have undergone TPC with IPAA [11,12]. The func-

tional results in our study were acceptable. Most patients 
had symptom relief compared to before surgery. Younger 
patients found ‘bowel movements during the daytime’ to 
be unacceptable, possibly because they participate in more 
outdoor activities. In another study, stool-related medi-
cations were significantly correlated with decreased QoL 
because of increased stool frequency as well as fluid con-
sistency [13]. In our study, many patients answered that 
they controlled the medication on their own and it did not 
induce much discomfort. The low rate of pouchitis would 
also influence the low use of medications.

There are some limitations to this study. First, this was a 
retrospective study with a relatively small sample size. 
Prospective data collection was difficult because of the 
low incidence rate of UC. However, considering the in-
creasing rate of UC, we will meet many patients in the near 
future. Collecting data from multiple centers could also 
help overcome the limitations associated with a small 
sample size. Our data could serve as the basis for a multi-
center study.

Second, the telephone interview was performed at vary-
ing postoperative times, so follow-up duration differed 
for each. Additionally, there is no standard questionnaire 
to assess functional outcome in outpatient departments. 
To generate an exact functional assessment, we will per-
form the interview at a standard follow-up time. And a 
standard outpatient questionnaire will help assess and im-
prove the functional outcome at routine follow-up visits.
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