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1. INTRODUCTION
Ulcerative colitis (UC) is a chronic inflammatory disease affecting the whole large intestine.
The epidemiological data reveal that the incidence of UC is constantly rising, primarily as a
consequence of the spreading of the “western” lifestyle and urbanization

[1]

.The incidence of

inflammatory bowel diseases (IBD) is 11.3/100,000 in Eastern Europe, 14.0/100,000 in
Western Europe, and it is estimated to be 24/100,000 in Hungary [2]. In 2010, the IBD registry
of five Hungarian centres included 1390 patients, 539 of whom had UC, but since the
estimated prevalence of IBD in Hungary is 25,000, these data relate only to the more severe
cases

[3]

. The two varieties of IBD are UC and Crohn's disease. Crohn's disease affects the

entire gastrointestinal tract, while UC affects the colon and rectum. The exact pathogenesis of
IBD is still unknown, but environmental, genetic and immunological impacts and interactions
are postulated

[1, 4]

. UC is characterized by inflammation and ulcers of the colon and rectum,

and destruction of the intestinal wall, which appear firstly in the recto-sigmoid colon. Thanks
to the broad-spectrum medical and biological therapy, the disease can generally be controlled
for a long time with conservative treatment, but unresponsive cases with frequent relapses and
complicated cases require surgical intervention. An estimated 25-45% of patients with UC
need surgery at some time

[1, 5, 6]

. The purpose of the surgical intervention is to remove the

affected bowel segment, which can be achieved with either the conventional, open or the
laparoscopic technique. The first minimally invasive colon resection, a right hemicolectomy
was performed by Moise Jacobs in 1990

[7]

. Currently, the generally accepted procedure,

which has become the gold standard for the surgical treatment of UC, is total proctocolectomy
with the creation of an ileal pouch‒anal anastomosis (IPAA)
performed with a laparoscopic approach by Peters in 1992

[8, 9]

[10]

. This procedure was first

. A number of studies have

shown that laparoscopic surgery has numerous advantages, such as less postoperative pain,
shorter hospital stay, less time required for recovery of the bowel function, and better
cosmetic results

[11]

. The importance of surgical treatment is supported by studies that show

that patients treated with conservative methods experienced a worse long-term quality of life
compared to those receiving surgical treatment

[12, 13]

. As a result, it can be concluded that

surgery provides successful treatment for UC in the long term and it is therefore important to
inform the patients about it. Rather limited experience is available, however, as regards the
long-term results of laparoscopic surgery. Limited data are available on quality of life in
patients with UC undergoing surgery as well. Laparoscopic technique for the surgical
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intervention of UC was initiated in the Department of Surgery, University of Szeged in 2005,
since then our working group gained the greatest experience in this field in Hungary.

2. AIMS
(i) Compare the short- and mid-term follow-up results on patients treated for UC with
the conventional and the minimally invasive surgical method (Study I.).
(ii) Compare the long-term follow-up results on patients treated for UC with the
conventional and the minimally invasive surgical method (Study II.).
(iii) Evaluate quality of life after surgery for UC by investigating the connection
between gastroenterological and psychological conditions, daily activities (Study III.).

3. PATIENTS AND METHODS
3.1. Patients
Patients who had undergone operation for UC between 1 January 2005 and 1 March 2016
were involved in our investigation.
Study I. The first follow-up period - from 1 January 2005 to 31 May 2013, mean follow-up of
38 (1-92) months - was defined as short- and mid-term follow-up, with a total of 45 patients
(n=27 women, n=18 men). The mean age of the patients was 42.29±14.37 years in the
laparoscopy group and 38.91±12.58 years in the open surgery group.
Study II. The second period - from 1 January 2005 to 31 December 2014, mean follow-up of
47,84 (3-111) months - was defined as long-term follow-up, with 56 patients (n=31 women,
n=25 men). The mean age of the patients was 45.09±14.49 years in the laparoscopy group and
38.26±12.68 years in the open surgery group.
Study III. At the third period between 1 January 2005 and 1 March 2016, surgery was
performed for UC in a total of 75 patients. The mean duration of the follow-up was 46 (1-124)
months. Our examinations were performed in 58 cases (n=29 women, n=29 men). The mean
age of the patients was 46.98±13.38 years in the laparoscopy group and 45.47±12.59 years in
the open surgery group.
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3.2. Surgery
Strategy for the surgical treatment of UC is determined by the general status of the patients
and the type of the surgical indication.
The indication for emergency surgery was the presence of a severe, toxic condition, which
was accompanied by bleeding, perforation or severe malnutrition. In case of emergency
surgical indication or patients with weak general status three-stage surgical strategy (i. total
colectomy, mucous fistula and end ileostomy, ii. J-pouch creation and ileostomy, iii.
ileostomy closure) was needed.
The elective interventions were performed because of a condition that could not be controlled
with conservative treatment. In an elective case patients with good general status were
undergone a two-stage surgical procedure (i. proctocolectomy, IPAA and ileostomy, ii.
closure of ileostomy).
During our practice one-stage surgical procedures (rectum extirpation, proctocolectomy with
end ileostomy, colectomy with ileorectostomy, total colectomy with ileostomy) were also
performed, because of sphincter disorder.
Conversion from laparoscopy to open surgery was required, because of massive adhesions or
because of the risk of bowel injury and perforation. These cases were excluded from the
subsequent analyses.
All surgical procedures were carried out in general anaesthesia combined with epidural
analgesia. During the procedures we used metronidazole and 2nd generation cephalosporin
for antibiotic prophylaxis, while during emergency operations therapy was completed with
3rd generation cephalosporin or imipenem/cilastatin in cases of severe septico-toxic condition
or peritonitis.
3.2.1. Laparoscopic technique
The laparoscopically assisted proctocolectomy + IPAA and the total colectomy + mucous
fistula were performed with the use of 6 or 7 ports, depending on the auxiliary incision. The
resection of the colon, and the creation of the anastomosis and the mucous fistula were
performed from the cosmetically favourable Pfannenstiel incision. The J-pouch was created
from the terminal ileum with a straight stapler(s), and a double stapler technique was used for
the ileoanal anastomosis. The staple line was protected with a loop ileostomy in every case.
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The pouch created as the second surgical step was also achieved from the Pfannenstiel
incision.
3.2.2. Conventional technique
In the cases involving the conventional method, a midline laparotomy was performed to
explore the abdominal cavity, in the lower recess of which the mucous fistula was created; the
pouch and the ileoanal anastomosis were created in the same way as during the laparoscopic
interventions.
3.3. Short-, mid- and long-term follow-up
3.3.1. Comparison of preoperative data
During the preoperative period general status of UC patients was examined, namely gender,
Body Mass Index (BMI), Anesthesiologists physical status (ASA) class, age, inflammatory
parameters, blood count, albumin level, number of stools daily. The time from the onset of
UC to surgery, the use of biological therapy was described.
3.3.2. Comparison of operative/intraoperative data
Distribution and duration of the different types of surgical interventions were examined.
3.3.3. Comparison of postoperative data
The length of hospital stay, the number of days spent in the intensive care unit (ICU), the time
to the recovery of the bowel function, and the need for transfusion were examined.
Postoperative complications were classified as early (within 30 days) or late (after 30 days)
with regard to their onset after primary surgery. Complications requiring and not requiring
reoperation were investigated. From the aspect of the cosmetic result, the patients graded their
satisfaction on a five-item scale (not at all satisfied – slightly satisfied– moderately satisfied –
rather satisfied – very satisfied). The preoperative and postoperative general status of the
patients were graded on a scale from 1 to 10, where 1 was the best, and 10 was the worst
general status. Postoperative number of stools daily and body weight were registered and
compared.
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3.4. Quality of life
Quality of life was examined with questionnaires considering gastroenterological and
psychological conditions, daily activities and headache. Results were analyzed in the
laparoscopic group and in patients undergoing open surgery, in patient with or without a
stoma, in case of acute and elective interventions, and regarding early and late complications.
3.4.1. Questionnaires
3.4.1.1. Testing gastroenterological conditions
3.4.1.1.1. Functional Scoring System
The functional scoring system is a questionnaire consisting of twelve questions on patients’
bowel movements (number of bowel movements during the day and at night, urgency and
perianal soreness), incontinence (during the day and at night and use of protective pads), diet,
drug therapy and potential social disadvantages [14].
3.4.1.1.2. Gastrointestinal Quality of Life Index (GIQLI)
The GIQLI studies gastroenterological condition (abdominal pain, epigastric fullness,
bloating, flatulence, eructation, increased bowel movements, urgency, diarrhoea, constipation,
nausea, blood in the stool, heartburn and bowel incontinence), alimentation (appetite, eating
speed and swallowing a bite), physical condition, daily activities, social activities and
psychological condition for two weeks before completing the questionnaire [15].
3.4.1.1.3. Short Inflammatory Bowel Disease Questionnaire (SIBDQ)
The SIBDQ studies gastrointestinal symptoms and their effect on social and physical wellbeing for two weeks before completing the questionnaire based on ten questions [16].
3.4.1.2. Considering psychological status
3.4.1.2.1. Spielberger’s State-Trait Anxiety Questionnaire and the Beck Depression Inventory
Spielberger’s State-Trait Anxiety Questionnaire and the Beck Depression Inventory were
used to measure the level of anxiety and mood [17, 18].
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3.4.1.2.2. Brief Illness Perception Questionnaire (BIPQ)
Illness perceptions and attitude towards healing were studied using the BIPQ, consisting of
eight subscales (consequences, timeline, personal control, treatment control, identity, concern,
coherence and emotional representation) [19].
3.4.1.3. Examining headache
3.4.1.3.1. Headache Questionnaire
The nature of the headache was evaluated with the 16-question Headache Questionnaire. It
contains questions about frequency of headaches, laterality, localization, nature, severity,
duration, accompanying symptoms, patients’ opinions on the headache, therapy employed,
efficacy of therapy and the effect of the headache on everyday life, based on the criteria of the
International Classification of Headache Disorders, 3rd edition (beta version) [20].

3.5. Statistics
Patients were examined retrospectively, and statistical analysis was performed with the SPSS
program (IBM SPSS Statistics, Version 20.0 2014, Chicago, IL, USA). Pearson and
Spearman correlations were used to determine relationships between variables. The
independent samples t-test, Mann–Whitney test, ANOVA and Chi-square test were used to
compare the groups. Values were considered to be statistically significant if P was lower than
0.05.
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4. RESULTS
4.1. Comparison of the conventional and the minimally invasive surgical method in
treatment for UC, short- and mid-term result (Study I.)
4.1.1. Preoperative results
There was no significant difference in the time from the onset of UC to surgery between the
laparoscopic group (8.71 years) and the open surgery group (8.63 years). In the preoperative
period, 16 patients (35.55%) received biological therapy, with infliximab. The preoperative
laboratory test results, revealed a significant difference between the two groups only in CRP
(Table 1).
Age
(years)

ASA

BMI

WBC
(G/L)

CRP
(mg/L)

Hgb
(g/L)

Htc
(L/L)

Albumin
(g/L)

41.29

2.19

24.03

8.33

16.79

105.43

33.81

37.79

Open surgery 38.91

2.14

22.88

9.06

47.66

109.13

33.96

33.01

P=0.529

*P=0.028

P=0.471

P=0.920 P=0.108

Laparoscopy

P=0.818 P=0.490

Table 1. Mean age, American Society of Anesthesiologists physical status (ASA) class,
Body Mass Index (BMI) and preoperative laboratory data in the laparoscopic and open
surgery groups. *P ≤ 0.05
WBC: White Blood Cell; CRP: C-Reactive Protein; Hgb: Hemoglobin; Htc: Hematocrit

On the other hand, the preoperative laboratory data for the patients who participated in
emergency surgery indicated an increased inflammatory response. The hematocrit levels
(31.31 vs. 35.31 L/L, P=0.007) and albumin levels (28.93 vs. 39.67 g/L, P<0.001) were
significantly lower in the emergency group than in the elective group.
Before the surgical interventions, the mean number of stools daily was 10.78 and 9.64,
respectively, in the two groups. The last colonoscopy report before surgery indicated 30 cases
(66.67%) of pancolitis, 5 cases (11.11%) of left-sided involvement and 10 cases (22.22%) of
distal involvement.
4.1.2. Surgical Procedures
Sixteen (35.5%) of the surgical interventions were emergency procedures, while 29 (64.5%)
were elective interventions. The laparoscopic technique was used in 23 (51.1%) and the
conventional method in 22 (48.9%) cases. Total proctocolectomy with the creation of a J-
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pouch and protective loop ileostomy was carried out laparoscopically in 13 cases and with the
open technique in 5 cases. Total colectomy with mucous fistula and end ileostomy was
performed using the minimally invasive technique in 8 cases and the conventional method in
13 cases. Conversion from laparoscopy to open surgery was required in 3 cases (3/26,
11.53%), because of massive adhesions during elective surgery (1 case) or because of the risk
of bowel injury and perforation during emergency surgery (2 cases). These cases were
excluded from the subsequent analyses. The distribution of the various surgical procedure is
presented in Table 2.

Two-stage surgery

Three-stage surgery

One-stage surgery

Laparoscopy
(n=23)

Open surgery
(n=22)

i. Proctocolectomy, J-pouch,
ileostomy

13 (56.5%)

5 (23%)

ii. Ileostomy closure

11

4

i. Total colectomy, mucous
fistula, end ileostomy

8 (34.8%)

13 (59%)

ii. J-pouch creation, ileostomy

6

12

iii. Ileostomy closure

5

11

Rectum extirpation

2 (8.7%)

0

Proctocolectomy, end ileostomy 0

2 (9%)

Colectomy, ileorectostomy

0

1 (4.5%)

Total colectomy, ileostomy

0

1 (4.5%)

Table 2. Distribution of surgery

From the aspect of the duration of surgery, the open method was found to be significantly
shorter than the laparoscopic intervention (Table 3).
Laparoscopy

Open surgery

Proctocolectomy, J-pouch,
ileostomy

245.42

185

*P=0.040

Total colectomy, mucous fistula,
end ileostomy

187

151.67

*P=0.012

Table 3. Distribution of duration of surgery (minutes) *P ≤ 0.05
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4.1.3. Postoperative results
There was no death in the perioperative period in either group. There was no significant
difference between immediate postoperative results (Table 4).
Laparoscopy (n=23)

Open surgery (n=22)

Hospital stay (days)

11.50

11.63

P=0.914

Time to recovery of
bowel function (days)

1.44

1.55

P=0.656

Time spent in the ICU
(days)

2.50

2.09

P=0.437

Need for blood
transfusion (units)

2.05

3.13

P=0.57

Table 4. Immediate postoperative results in the laparoscopic and open surgery groups

There was no difference (P=0.945) between the laparoscopic group and the open surgery
group in the rate of early complications requiring or not requiring reoperation, which are
listed in Table 5.

Requiring
reoperation

Total
Not requiring
reoperation

Total

Laparoscopy (n=23)

Open surgery (n=22)

 Ileus (2)
 Abdominal wall
disruption in the area of
the mucous fistula (1)
 Stoma repair (1)

 Ileus (3)
 Septic condition (1)

17.4% (4/23)
 Subileus (3)

13% (3/23)

18% (4/22)






P=0.945

Subileus (1)
Anal bleeding (1)
Dehydration (1)
Hydrothorax (1)
Urination problems (1)
22% (5/22)

P=0.396

Table 5. Early postoperative complications (within 30 days) during the short- and midterm follow up

4.1.4. Mid-term follow-up results
During the follow-up period, wound infection was detected in 8 patients (34.8% of the cases)
in the laparoscopic group, and in 7 patients (31.8% of the cases) in the open surgery group;
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from this respect, there was no significant difference between the groups (P=0.833).
Methicillin-resistant Staphylococcus aureus (MRSA) infection was confirmed in 2 patients
and 1 patient, respectively. During the mean follow-up of 36 months, significantly fewer
complications, involving intestinal obstruction, septic condition, anastomotic stenosis, anal
bleeding and pouch-vaginal fistula formation, occurred in the laparoscopic group (Table 6).
Laparoscopy (n=23)
Septic condition

Total

Open surgery (n=22)
 Severe pouchitis (1)
 Perianal abscess (4)
 Lesser pelvic abscess (1)

0

0% (0/23)

27% (6/22)

**P=0.007

Intestinal obstruction
– requiring surgical
intervention

 Ileus (1)

 Ileus (4)

– not requiring surgical
intervention

 Subileus (1)

 Subileus (6)

8.7% (2/23)

45% (10/22)

Total
Postoperative hernia
Total
Other

Total

 In the ileostomy scar
(2)

 In the midline laparotomy
scar (4)

8.7% (2/23)
 Anastomotic stenosis
(1)

4.3% (1/23)

**P=0.005

18% (4/22)






P=0.349

Anastomotic stenosis (5)
Anal bleeding (2)
Severe sphincter damage (1)
Pouch-vaginal fistula (2)
Dehydration (1)
50% (11/22)

***P=0.001

Table 6. Late postoperative complications (after 30 days) during the short- and mid-term
follow up. **P ≤ 0.01, ***P ≤ 0.001

In the laparoscopic group, surgery was performed because of ileus in 1 case, and 1 case of
subileus resolved after medical therapy. Abdominal wall reconstruction was carried out
electively in 2 cases because of a hernia in the scar of the previous ileostomy. Endoscopic
dilatation was performed in 1 case of anastomotic stenosis.
In the conventional surgery group, surgery was performed because of ileus as a late
complication in 4 cases. Four perianal abscesses were explored, 3 of which were treated by
Seton drainage. Perianal exploration was needed in 1 case because of an abscess in the lesser
pelvis. In 1 patient, excision of the pouch was required because of severe pouchitis and a
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perianal abscess. Rectum extirpation was necessary in 2 patients because of an impaired
sphincter function and anal bleeding. The abdominal wall was reconstructed in 4 cases
because of postoperative hernia. Two anastomotic stenoses were dilated surgically, while
endoscopic dilatation was performed in 3 patients. Six cases of subileus, 1 case of anal
bleeding and 1 case of dehydration were resolved through conservative treatment.
During the course of the follow-up, there were significantly fewer urgent admissions to a
medical unit in the laparoscopic group (1 vs. 6, P=0.034).
The clinical symptoms and endoscopic findings confirmed 15 cases of pouchitis, affecting
41% of the patients with a pouch (6 in the laparoscopic group and 9 in the open surgery
group). The inflammation of the pouch was accompanied by cuffitis in 10 cases.
Of the 16 patients treated with infliximab, 4 developed an early postoperative complication.
A significant improvement in the general status (scale from 1 to 10) was measured in both
groups after the surgery, but there was no significant difference between the two groups. The
postoperative mean number of stools daily at the last medical check-up during the follow-up
was the same in the two groups. The preoperative and current body weights indicated an
increase in both groups, which was significant in the open surgery patient population
(Table 7).
Preoperative

Current

Laparoscopy (n=23)

8.88±1.5

2.38±2.03

***P<0.0001

Open surgery (n=22)

8.8±1.74

2.6±2.03

***P=0.001

Number of
stools daily

Laparoscopy (n=23)

10.78±5.80

7.83±3.28

P=0.061

Open surgery (n=22)

9.64±5.38

7.81±3.31

P=0.238

Body weight

Laparoscopy (n=23)

67.61±16.19

70.83±18.31

P=0.554

Open surgery (n=22)

63.24±16.15

73.68±12.73

*P=0.030

General status

Table 7. Pre- and postoperative general status, number of stools daily and body weight in
the laparoscopic and open surgery groups. *P ≤ 0.05, ***P ≤ 0.001

The mean length of the midline laparotomy incision in the open surgery group was
13.9±7 cm, and the mean length of the Pfannenstiel incision in the laparoscopic group was
10.5±3.5 cm. From the aspect of the cosmetic result, the patients graded their satisfaction on
a five-item scale, which demonstrated that those who had undergone open surgery were on
average “rather satisfied”, while the laparoscopic patients were on average “very satisfied”.
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4.2. Comparison of the conventional and the minimally invasive surgical method in
treatment for UC, long-term results (Study II.)
4.2.1. Preoperative results
No difference was found between the two groups in the preoperative data. The preoperative
laboratory test results (WBC count, CRP, Hgb, Htc and albumin) revealed a significant
difference between the two groups in WBC count and CRP (Table 8).
Laparoscopy
(n=33)

Open surgery
(n=23)

Age (years)

45.09

38.26

P=0.074

ASA

2.27

2.05

P=0.125

BMI

22.76

22.59

P=0.906

Time (years) from the
onset of UC to surgery

9.05

8.26

WBC (G/L)

8.5

10.42

*P=0.032

CRP (mg/L)

23.29

51.51

*P=0.031

Albumin (g/L)

37.8

33.46

P=0.096

Hgb (g/L)

109.72

109.52

P=0.969

Htc (L/L)

34.27

33.95

P=0.828

Table 8. Mean age, American Society of Anesthesiologists physical status (ASA) class,
Body Mass Index (BMI) and preoperative laboratory data in the laparoscopic and open
surgery groups. *P ≤ 0.05
WBC: White Blood Cell; CRP: C-Reactive Protein; Hgb: Hemoglobin; Htc: Hematocrit

The preoperative laboratory data for the patients who participated in emergency surgery
indicated an increased inflammatory response. In the preoperative period, 23 patients
(41.07%) received biological therapy with infliximab.
As concerns the extraintestinal manifestations of the disease, eye abnormalities were found in
5 cases (10.7%), skin disorders in 7 patients (12.5%), and bone and joint complaints in
18 patients (32.14%). The possibility of primary sclerosing cholangitis arose in 3 patients
(5.3%), there were 7 cases (12.5%) of prior deep vein thrombosis, a history of tumour disease
(in the kidney or the oral cavity) and tuberculosis were present in 2-2 cases (3.57-3.57%).
There are no current smokers among these patients; prior smoking was confirmed in 8 cases,
and there was a history of appendectomy in 2 case.
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4.2.2. Surgical Procedures
The laparoscopic technique was used in 33 (58.9%) and the conventional method in 23
(41.1%) cases. Twenty (35.7%) of the surgical interventions were emergency procedures,
while 36 (64.3%) were elective interventions. The indication for emergency surgery was the
presence of a severe, toxic condition, which was accompanied by bleeding in 4 cases,
perforation and ileus in 1-1 cases, and severe malnutrition in 2 patients, whereas elective
interventions were performed because of a condition that could not be controlled with
conservative treatment.
The distribution and characteristics of the various surgical procedures are presented in Table
9.

Two-stage surgery

Laparoscopy
(n=33)

Open surgery
(n=23)

i. Proctocolectomy, J-pouch,
ileostomy

21 (63.6%)

5 (21.7%)

Duration of surgery (minutes)

221

185

ii. Ileostomy closure

17

5

Time from first surgery (months) 3.8
Three-stage surgery i. Total colectomy, mucous
fistula, end ileostomy

One-stage surgery

4.4

9 (27.2%)

14 (60.8%)

Duration of surgery (minutes)

186.88

151.54

ii. J-pouch creation, ileostomy

6

13

Time from first surgery (months) 5

5.15

iii. Ileostomy closure

12

6

Time from first surgery (months) 7.83

9.25

Rectum extirpation

0

3 (9%)

P=0.187

Proctocolectomy, end ileostomy 0

2 (8.6%)

Colectomy, ileorectal
anastomosis

0

1 (4.3%)

Total colectomy, ileostomy

0

1 (4.3%)

*P=0,006

Table 9. Distribution and characteristics of surgical procedures *P ≤ 0.05

Following a histological diagnosis of Crohn’s disease, the mucous fistula was converted to
ileorectostomy in 2 case in the laparoscopic group.
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4.2.3. Postoperative results
There was no significant difference between the groups in the length of hospital stay, the time
to the recovery of the bowel function, the number of days spent in the ICU, or the need for
transfusion. There was no death in the perioperative period in either group.
4.2.4. Long-term follow-up results
During the long-term follow up there were no significant differences between the two groups
regarding early postoperative complications. Of the 23 patients treated with infliximab, 6
developed an early postoperative complication. During the mean follow-up of 47 months,
significantly fewer late complications occurred in the laparoscopic group (Table 10).
Laparoscopy (n=33)
Septic
condition

Total

Total

Total

Therapy

Complication

Therapy

Lesser pelvic
abscess (1)

Radiological
intervention

Lesser pelvic
abscess (1)

Perianal
exploration

Perianal abscess (1)

Seton drainage

Perianal abscess (9)

Seton drainage

Abdominal wall
abscess (1)

Conservative
treatment

Severe pouchitis (1)

Pouch excision

47.8% (11/23)

***P=0.001

Ileus (1)

Reoperation

Ileus (5)

Reoperation

Subileus (7)

Conservative
treatment

Subileus (9)

Conservative
treatment

24.2% (8/33)

Postoperative
hernia

Other

Complication

9% (3/33)

Intestinal
obstruction

Total

Open surgery (n=23)

In the ileostomy
scar (3)

60% (14/23)

Abdominal wall
reconstruction

9% (3/33)

In midline
laparotomy scar (4)

**P=0.006

Abdominal wall
reconstruction

17.3% (4/23)

P=0.355

Anastomotic
stenosis (1)

Endoscopic
dilatation

Anastomotic
stenosis (6)

Surgical and
endoscopic
dilatation

Vascular failure of
terminal ileum (1)

Resection of
ileum

Anal bleeding (3)

Rectum
extirpation (1)

Severe sphincter
damage (1)

Rectum
extirpation

Pouch-vaginal
fistula (2)

-

Dehydration (2)

Conservative
treatment

6% (2/33)

60% (14/23)

Table 10. Late postoperative complications and treatment (after 30 days) during the longterm follow up. *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001

*P=0.01
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During the follow-up, 2 patients died, as a result of an oral cavity tumour or a
cardiorespiratory insufficiency; the causes of death were not related to the UC. During the
course of the follow-up, there were 9 and 12 urgent admissions to a medical unit because of
need for transfusion and abdominal pain.
The clinical symptoms and endoscopic findings confirmed 17 cases of pouchitis (7 in the
laparoscopic group and 10 in the open surgery group), affecting 40% of the patients with a
pouch. The inflammation of the pouch was accompanied by cuffitis in 10 cases. During the
follow-up period, wound infection was detected in 8 patients in the laparoscopic group (5 in
the wound line, 1 on the perineum, 1 at the site of the drain, and 1 at the site of re-suture on
the abdominal wall), and in 7 patients in the open surgery group (4 in the wound line, 1 at the
site of the closed ileostomy, 1 at the site of the drain, and 1 at the site of the mucous fistula.
MRSA infection was confirmed in 2 patients in the laparoscopic group and 1 patient in the
open surgery group. Changes in the general condition, the body weight, the number of stools
daily, and the cosmetic results after the surgical interventions were also assessed.
A significant improvement in the general status (scale from 1 to 10) (P=0.000 and P=0.000)
was measured in both groups after the surgery. The preoperative and current body weights
indicated an increase in both groups, which was significant (P=0.033) in the open surgery
patient population. There was a decreasing tendency of the postoperative mean number of
stools daily in the two patient groups. From the aspect of the cosmetic result, those patients
who had undergone open surgery were on average “rather satisfied”, while the laparoscopic
patients were on average “very satisfied” on a five-item scale.

4.3. Evaluate quality of life after surgery for UC by investigating the connection between
gastroenterological and psychological conditions, daily activities (Study III.)
4.3.1. Patients
41 patients had undergone laparoscopic surgery, and 17 patients had had open surgeries.
Thirty-nine cases were elective interventions, while 19 were emergency surgery. No
significant difference was found in the case of the BMI (24.85 vs. 26.82) or the ASA score
(2.25 vs. 2.13). There was an average 8.2 years from diagnosing the disease to surgery. In the
laparoscopic group, 25 proctocolectomies with IPAA and ileostomy were performed, 13
patients had a total colectomy with end ileostomy and mucous fistula, and 3 rectum
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extirpations were carried out. In the open group, a pouch was created in 4 cases, 9 patients
had a total colectomy with mucous fistula, and 4 other colon resections were performed. 17
patients had a stoma during the study. In order to homogenize the groups, 6 patients, who
were operated dissimilarly from the standard surgical technique (n=3 rectum extirpation, n=3
other colon resection) were excluded during the comparison of laparoscopic and open surgery
groups, and during the analysis of complications.
4.3.2. Representation of illnesses
92.3% of the patients enrolled in the study considered a psychological factor (psychological
causes, family or work stress) to be in the background of their disease. 42.3% of the patients
pointed to genetic factors, 46.2% of them mentioned environmental hazards (such as
inappropriate diet), and 1 patient noted the Chernobyl nuclear disaster as the cause of the
disease. Patients viewing genetic factors as being in the background of the disease reached
significantly higher scores on the BIPQ (44.14 vs. 35.73; P=0.022), so they are more
threatened by their disease and know less about the nature of it (coherence subscale: 2.14 vs.
1.10; P=0.013).
4.3.3. Psychological consequences of having a stoma
There were differences in personal control between patients with a stoma (n=17) and patients
without a stoma (n=41) (6.12 vs. 4.12; P=0.045). Patients with a stoma felt they had less
control over their disease. No difference was found between the two groups during
gastroenterological follow-up examinations.
4.3.4. Results for emotional state and mood
There was a significant connection between depression and the functional scoring system
(P=0.002; r=0.419), the GIQLI (P<0.001; r=-0.867), the SIBDQ (P<0.001; r=-0.795) and the
BIPQ (P<0.001; r=0.751), as well as the consequences, personal and treatment control,
identity, concern and emotional representation subscales (P<0.05 in all cases). State anxiety
significantly correlated with the total score for the GIQLI (P<0.001, r=-0.624), the SIBDQ
(P<0.001, r=-0.579) and the BIPQ (P<0.001, r=0.615), as well as with the consequences,
personal and treatment control, identity, concern and emotional representation subscales
(P<0.05 in all cases). There was a significant connection between trait anxiety and the
functional scoring system (P=0.012; r=0.344), the GIQLI (P<0.001; r=-0.682), the SIBDQ
(P<0.001; r=-0.684) and the BIPQ (P<0.001; r=0.608), as well as the consequences, personal
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and treatment control, identity, concern and emotional representation subscales (P<0.001)
(Table 11).
Variables

GIQLI

Psychological variables
Beck Depression Inventory

-0.87**

Spielberger's State Anxiety Scale

-0.62**

Spielberger's Trait Anxiety Scale

-0.69**

Brief Illness Perception Questionnaire

-0.84**

Consequences

-0.89**

Timeline

-0.07(NS)

Personal control

-0.37**

Treatment control

-0.39**

Identity

-0.73**

Concern

-0.71**

Coherence

-0.01(NS)

Emotional representation

-0.78**

Clinical variables
Functional scoring system

-0.55**

Short Inflammatory Bowel Disease Questionnaire

0.89**

Table 11. Pearson’s or Spearman’s correlation between clinical and psychological
variables and Gastrointestinal Quality of Life Index (GIQLI)
**P ≤ 0.01; NS: non significant

4.3.5. Comparing laparoscopy and open surgery
Trait anxiety was significantly lower in patients having undergone laparoscopic surgery
(n=38) compared with patients who had had open surgery (n=14) (P=0.018) (average value of
trait anxiety in patients with open surgery was 48.71, SD=10.91; this value was 40.22,
SD=9.82 in the laparoscopic group). Both patient groups had >5 stools in the daytime and >1
at night per week, with no significant difference observed between the groups. No difference
was noted between the two surgical methods based on the total score on the
gastroenterological questionnaires, although the following statistical differences were found
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when evaluating each questionnaire item individually. Incontinence was registered during the
day and at night in both patient groups (Table 12).
Laparoscopy

Open surgery

(n=28) n(%)

(n=11) n(%)

Urgency (Inability to defer evacuation ≥ 30
minutes)

14 (50)

6 (54.5)

Evacuation difficulties

5

(17.85)

3 (27.3)

Soiling or seepage in daytime

7

(25)

3 (27.3)

Soiling or seepage at night

11 (39.28)

6 (54.5)

Perianal soreness

15 (53.57)

9 (81.8)

Protective pad in daytime

7

(25)

3 (27.3)

Protective pad at night

12 (42.85)

3 (27.3)

Dietary restrictions

21 (75)

5 (45.5)

Medication (continuous or occasional)

14 (50)

10 (90.9)

Social handicap

13 (46.6)

4 (36.4)

Table 12. Total values from the functional scoring system (Based on Ref. [14])

The incidence of abdominal pain was significantly less common (1.895 vs. 2.769; P=0.024) in
the laparoscopic group based on the GIQLI.
4.3.6. Complications
No difference was found between the minimally invasive and conventional methods in cases
requiring early reoperation (ileus, stoma correction, bleeding and sepsis) and in cases not
requiring reoperation (subileus, bleeding, septic condition, pancreatitis and dehydration).
There were significantly more late complications (septic condition, intestinal obstruction,
postoperative hernia and "other" complications, such as bleeding, anastomotic stenosis,
pouch-vaginal fistula, perforation and disruption of the abdominal wall) in patients who had
undergone open surgery (P=0.001), of whom the incidence of intestinal obstruction and
"other" complications were significantly higher (P≤0.001) (Figure 1).
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Figure 1. Late postoperative complications
Among late complications the incidence of intestinal obstruction and "other"
complications were significantly higher in patients who had had open surgery than in
patients who had undergone laparoscopic surgery. *P ≤ 0.05, ***P ≤ 0.001

Pouchitis was detected in 17 cases (35.41% of patients with a pouch). Cuffitis occurred in 13
(27.08%) cases. The personal control (3.43 ± 2.35 vs. 5.57 ± 3.31; P = 0.024) was higher in
patients with no late complication.
4.3.7. Headache
As a result, 43 (74.1%) patients had headaches, of whom 27 (62.8%) had primary headache
and 16 (37.2%) had the secondary (symptomatic) type. Among the primary headaches (n=27),
tension-type headache was the most common, occurring in 19 (70.4%) cases, of which 17
(89.5%) patients experienced episodic tension-type headache and 2 (10.5%) suffered from
chronic tension-type headache; in addition, 8 (29.6%) patients had migraine. Headache
influenced quality of life and daily activities slightly to moderately in 79.1% (n=34) of the
patients. No difference was found regarding headaches in the laparoscopic and open surgery
groups and between patients with a stoma and those without a stoma. In the case of patients
with headache, the BIPQ score was significantly higher (P=0.036).
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5. DISCUSSION
The epidemiological data reveal that the incidence of UC is constantly rising [1]. The treatment
of UC is primarily based on medical/biological therapy. A surgical intervention is considered
in the event of the failure of the conservative therapy and the emergence of severe
complications of the disease. An estimated 25-45% of patients with UC needs surgery at some
time

[1, 5, 6]

. The use of minimally invasive surgical technique gathers ground widely also in

Hungary, which can be applied safely during the therapy of IBD

[21-23]

. First proctocolectomy

with pouch was performed by Parks et al. in 1978, which became the gold-standard technique
during the surgical treatment of UC, while its laparoscopic implementation was first
mentioned in the early '90s

[8, 10, 24]

. Proctocolectomy and IPAA creation are adequate

alternatives in the surgical treatment of UC, and are currently the most frequently chosen
types of surgery [8, 25-27]. Rather limited experience is available, however, as regards the short
and long-term results of the laparoscopic surgical management of UC. Limited data are
available on quality of life in patients with UC undergoing surgery.
In our study, the perioperative results on patients with UC were analyzed retrospectively in
order to compare the laparoscopic and open surgical techniques, with a short- and long-term
follow-up. The preoperative laboratory test results revealed a significant difference between
the two groups in WBC count and CRP. The preoperative laboratory data for the patients who
participated in emergency surgery indicated an increased inflammatory response.
Extraintestinal manifestations were found in 42 cases. A number of studies have demonstrated
that smoking has a protective effect against the development and the relapse of UC
the finding was similar with appendectomy as a protective factor

[1, 29]

[1, 28]

, and

. There were no current

smokers in our patient population, but a history of smoking was present in 8 cases, and
2 patients had undergone appendectomy previously. There was no difference between the
open surgery and laparoscopic groups as concerns the length of the hospital stay, the number
of days spent in the ICU, the blood loss, or the time required for the recovery of the bowel
function.
The minimally invasive technique has also gained popularity in the treatment of UC and,
similarly to the open technique, can be used safely

[23]

. Its advantages include a shorter

hospital stay, less postoperative pain, a shorter time for recovery of the bowel function and a
better cosmetic result, but it has the disadvantage of a longer duration of surgery

[11]

. A

considerable number of the studies published to date have reported on the various advantages
of the laparoscopic technique. An Australian study found that laparoscopy is associated with a
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shorter hospital stay, a faster recovery of the bowel function, and a better cosmetic result;
however, the two surgical techniques have the same morbidity rate due to the
proctocolectomy

[30]

. Laparoscopic completion proctectomy and IPAA creation following

laparoscopic colectomy were studied by Gu et al., who reported a low blood loss, rapid
recovery of the bowel function, and a short hospital stay

[31]

. A Dutch study on colectomies

performed because of non-toxic colitis concluded that the minimally invasive technique is
more advantageous in cases involving wound infection and abdominal abscess

[32]

. Koh et al.

demonstrated that the laparoscopic technique was safe in emergency surgery for UC, and
yielded better results in cases of ileus and wound infection as compared with open surgery [33].
Similarly advantageous results concerning the hospital stay, the need for blood transfusion,
the cosmetic result and wound infection were reported from two US studies on emergency
laparoscopic subtotal colectomies

[34, 35]

. Current data available in a large international

database confirm better rates of both morbidity and mortality in the minimally invasive
patient group

[21]

. Our own results indicate that, other than the cosmetic results, laparoscopic

surgery has no clear advantage in the perioperative period. However, the duration of surgery
differed significantly in the two patient groups: the laparoscopic interventions took longer to
complete.
Fajardo et al. did not also observe a difference in the rate of morbidity during the short-term
follow-up of two-stage laparoscopic and open IPAA surgery [36]. A meta-analysis published in
2010 did not find a difference between the conventional open and the minimally invasive
procedure from the aspect of complications such as a lesser pelvic abscess, anastomotic
leakage and ileus

[37]

. Similarly, a recent randomized study likewise confirmed only the

cosmetic advantage of the laparoscopic method [38].
Complications were classified as early (within 30 days) or late (after 30 days) with regard to
their onset after primary surgery. Our study led to the finding that the minimally invasive
method does not have an advantage as concerns the early complications, but it is
demonstrably more advantageous in terms of the incidence of late complications. Our study
indicated that only 26% of patients who had received infliximab treatment had early
postoperative complications and therefore suggests that prior biological therapy is not
associated with a higher rate of complications. In several studies, prior biological therapy was
considered to have a negative effect on the results of the surgical treatment in UC
although this is not supported by other observations
study

[43]

[5, 41, 42]

[39, 40]

,

or a most recent case-matched

. During the mean follow-up of 47 months, significantly fewer complications,
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involving an intestinal obstruction, a septic condition and “other complications” occurred in
the laparoscopic group. The obvious explanation for the higher, but not significant rate of
hernias in the open surgery group is the more extensive entry opening. The higher rate of ileus
and subileus in the open surgery group is probably caused by the higher level of surgical
trauma and the adhesions due to the wound surface. Hull et al. observed significantly more
cases of adhesion after open IPAA surgery, and a similar result was reported by Indar et al.
[44, 45]

. The research by Bartels et al. revealed that the incidence of adhesions and

postoperative hernias was significantly higher following emergency open colectomies
performed because of UC [46].
One of the most common complication in the long term after IPAA surgery performed
because of UC is pouchitis [47, 48]. A total of 17 cases of pouchitis were recorded in our study,
corresponding to 40% of the patients with a pouch. The exact aetiology of pouchitis is still
unknown; no independent risk factor has been recognized. The study by Kalkan et al. pointed
to the fulminant colitis leading to the surgery and the steroid dependence as the possible
causes of pouchitis, whereas Uchino et al. were of the opinion that a toxic megacolon and the
onset of UC before the age of 26 years may predispose to chronic pouchitis

[49, 50]

. There was

a decreasing tendency of the postoperative mean number of stools daily and an increase in the
postoperative body weights in the two patient groups. Polle et al. did not detect a difference in
the quality of life, the morbidity rate or the functional results following open and laparoscopic
proctocolectomies, but confirmed a better cosmetic result among laparoscopic female patients
[51]

. An Italian study emphasized the importance of the accurate assessment, selection and

follow-up of surgical patients with regard to complications, pouchitis, pouch excision, the risk
of cancer and the quality of life following IPA surgery

[52]

. Success of the surgical

intervention is determined by quality of life in case of a benign, non-neoplastic disease. In
case of UC, abdominal complaints, high number of bowel movements a day, surgical
interventions and their consequences are very demanding somatically and psychologically.
Social integration of patients, their quality of life and daily routine activities may often be
difficult. Regarding disease representation, 92.3% of our patients considered their disease to
be caused by psychological factors, 42.3% thought that genetic factors were behind the
disease, and 46.2% though that their disease was caused by environmental hazards. In
conclusion, patients with UC are well informed, and are aware of the nature and
characteristics of their disease. Consequences of wearing a stoma were examined as well,
which was significant regarding the “Personal control” subscale of the BIPQ, patients with a
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stoma felt less control over their condition. Therefore the presence of an anus prae either
temporary or permanent, was psychologically demanding for the patients, it made healing and
daily activities more difficult. Besides these results, no difference was found in quality of life
of patients living with an ileostoma or a pouch in a prospective cross-sectional observational
study

[53]

. Quality of life was examined regarding laparoscopic surgery and open surgery as

well. Examination of psychological differences between the two groups showed that trait
anxiety and the average value of “Treatment control” subscale of BIPQ were significantly
different, that is patients having open surgery were more anxious and had less faith in the
success of the surgical treatment. Based on the total score of gastroenterological
questionnaires, there was no difference between the two surgical methods, although perianal
and abdominal pain, stress, social and recreational activities were more favorable in the
laparoscopic group based on the Functional score system, the SIBDQ and the GIQLI. A
German and an Irish study with 10-year follow-up found favorable quality of life after IPAA
surgery [54, 55]. Nutritional difficulties, bowel movement problems, as well as daily and nighttime incontinence were found in both groups. Incontinence, increased number of bowel
movements at night and bowel urgency were found to be negative prognostic factors of
quality of life in the literature [56]. Our patients reported >5 stools a day and >1 stool at night
weekly in the postoperative period. Fischera et al. found high rates of continence and an
average of 6 bowel movements a day after laparoscopic IPAA

[9]

. No difference was found

between the two groups regarding early complications; these complications were more
common in shorter and thinner patients. Late complications occurred significantly more often
in case of emergency and open surgeries. The values of “Personal control” and
“Understanding” subscales of BIPQ regarding psychological factors were higher in patients
having no late complications, so who felt more control over their disease. Early and late
complications correlated with the “Understanding” subscale of BIPQ, so patients having no
complication understand their disease more. Logistic regression was used to confirm that the
laparoscopic intervention and the “Understanding” subscale of BIPQ were predictive
regarding the development of complications, that is the incidence of complications is lower in
case of laparoscopic surgeries and in patients understanding their disease better. Significant
correlation was found between the results of psychological and gastrointestinal
questionnaires, negative emotional condition and mood resulted in lower quality of life,
patients were more anxious and depressive, these patients had a negative image of their
disease, and had less faith in the success of the surgical interventions (Figure 2).
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Figure 2. Effect of gastroenterological and psychological conditions and surgical
technique on quality of life

74.1% of our patients had headaches, 79.1% of these patients had slight to moderate problems
with everyday life. Based on the results of BIPQ, headache further worsened the emotional
condition of our patients. It should be emphasized that patients having headaches had mainly
tension type headaches, stress and psychological tension have primary role in the
development of tension headaches [57, 58]. Tension type headache negatively influences quality
of life [59].

6. CONCLUSION
i. Our working group was the first to publish short- and long-term results on laparoscopic
treatment of UC in Hungary, which proved the success of the method.
ii. Laparoscopic surgical treatment can be used safely for both emergency and elective cases
in UC patients. During the long-term follow-up period, significantly fewer late complications
occurred in the laparoscopically operated group of patients.
iii. Our study is the first to examine quality of life among patients operated with laparoscopy
on UC with regard to psychological and gastroenterological conditions. The long-term
positive effect of laparoscopic surgery was confirmed regarding quality of life.
iv. Favourable gastroenterological condition leads to better psychological state and favourable
quality of life, which can be negatively influenced by having a stoma, headache or
complications.
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v. Successful treatment of UC should be performed in centers with close gastroenterological
and surgical co-operation.
vi. Psychological guiding is essential. Psychologists, neurologists and social workers may
have to be involved in the treatment of these patients.
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