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Abstract
AIM: To investigated the incidence of diversion colitis (DC) and impact of DC symptoms on quality of life (QoL) after ileostomy reversal in rectal cancer.
METHODS: We performed a prospective study with 30 patients who underwent low anterior resection and the creation of a temporary ileostomy for the rectal cancer between January 2008 and July 2009 at the Department of Surgery, Korea University Anam Hospital. The participants totally underwent two rounds of the examinations. At first examination, endoscopies, tissue biopsies, and questionnaire survey about the symptom were performed 3 to 4 months after the ileostomy creations. At second examination, endoscopies, tissue biopsies, and questionnaire survey about the symptom and QoL were performed 5 to 6 months after the ileostomy reversals. Clinicopathological data were based on the histopathological reports and clinical records of the patients.
RESULTS: At the first examination, all of the patients presented with inflammation, which was mild in 15 (50%) patients, moderate in 11 (36.7%) and severe in 4 (13.3%) by endoscopy and mild in 14 (46.7%) and moderate in 16 (53.3%) by histology. At the second examination, only 11 (36.7%) and 17 (56.7%) patients had mild inflammation by endoscopy and histology, respectively. There was no significant difference in DC grade between the endoscopic and the histological findings at first or second examination. The symptoms detected on the first and second questionnaires were mucous discharge in 12 (40%) and 5 (17%) patients, bloody discharge in 5 (17%) and 3 (10%) patients, abdominal pain in 4 (13%) and 2(7%) patients and tenesmus in 9 (30%) and 5 (17%) patients, respectively. We found no correlation between the endoscopic or histological findings and the symptoms such as mucous discharge, bleeding, abdominal pain and tenesmus in both time points. Diarrhea was detected in 9 patients at the second examination; this number correlated with the severity of DC (0%, 0%, 66.7%, 33.3% vs 0%, 71.4%, 23.8%, 4.8%, P = 0.001) and the symptom-related QoL (Spearman’s correlation coefficient = -0.791, P < 0.001).
CONCLUSION: The severity of DC is related to diarrhea after an ileostomy reversal and may adversely affect QoL.
© 2012 Baishideng. All rights reserved.  
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INTRODUCTION
The surgical interruption of fecal flow may induce inflammation in the non-functional region of the distal colon [1]. This condition, diversion colitis (DC), is particularly common after an ileostomy or a colostomy. Theoretically, the inflammation typically resolves when the fecal passage resumes [2]. In Western countries, the estimated incidence of DC ranges from 70 to 100% [1, 3], but the incidence in Asian countries is unknown. Glotzer and colleagues [4] first described the clinical symptom related to defunctioned colon. DC symptoms include abdominal pain, bleeding, mucous discharge, and tenesmus; however, many patients do not present with definitive symptoms [5]. Retrospective and prospective studies report abnormal endoscopic and histological findings in most DC patients [3, 6-8]. For patients having rectal surgery for cancer, the functional outcome and quality of life (QoL) are related to the length of the remnant rectum, the radiation therapy parameters and the extent of anastomotic leakage [9-11]. After ileostomy reversal, DC may also influence QoL, but the significance of this influence has not been reported. We hypothesized that the endoscopic and histological incidence of DC before and after ileostomy reversal in rectal cancer patients will correspond with patient's symptoms and impact quality of life. Thus, the aims of this study are to determine the incidence of DC and its impact on QoL after ileostomy reversal.
MATERIALS AND METHODS

Forty-eight consecutive patients had surgery for rectal cancer and the creation of a temporary ileostomy at our institution between January 2008 and July 2009. Rectal cancer was defined as tumor 16 cm or less from the anal verge measured with a rigid rectosigmoidoscope (lower third, less than 6 cm; middle third, 6 to less than 12 cm; upper third, 12-16 cm). The eligible patients were aged 18 years or older with, an American Society of Anesthesiologists class 1 to 3 and diagnosed with rectal cancer within 16 cm from the anal verge. The initial exclusion criteria included inflammatory bowel disease, such as Crohn’s disease or ulcerative colitis, preoperative or postoperative radiation therapy and anastomotic leakage after rectal cancer surgery. The indications for chemoradiation prior to surgery were as follows: T4 lesion involvement below the peritoneal reflection, bulky tumor mass or lateral pelvic lymph node metastasis. The surgical indications for rectal cancer included clinical T1-3 lesions based on a pelvic computed tomography and an magnetic resonance imaging, irrespective of any locally lymph node metastasis the within mesorectal fascia. For the enrolled patients, the stoma closure was performed 3-4 mo after the first surgery to allow for 8 patients with stage III or IV disease to complete intravenous chemotherapy. Each patient was hospitalized on 1 d before the ileostomy reversal. At this time, they underwent the first round of endoscopy, tissue biopsy and completed a questionnaire. A single endoscopist conducted the colonoscopies without an enema to ensure the collection of abnormal tissues. Random biopsies were also performed on the descending or transverse colon, even in case of normal colonoscopic findings. A single pathologist examined the tissues. Both the endoscopist and the pathologist were blinded to the patient’s symptoms. The first DC symptom questionnaire was also performed during these three to four months. Five to six months after the ileostomy reversal, the same endoscopist and pathologist conducted endoscopic and histological examinations to evaluate for complete resolution of DC. In the second questionnaire, we investigated symptom changes and related QoL changes. The endoscopic findings were scored according to edema, mucosal hemorrhage and contact bleeding. These features were scored individually from 0 to 3, 0 to 3, and 0 to 1, respectively, for a total score of 0 to 7. The total score was defined as mild (1 to 2), moderate (3 to 5), or severe (6 to 7). The histological findings were scored according to acute inflammation, chronic inflammation, eosinophilic infiltration, crypt architecture distortion, follicular lymphoid hyperplasia and crypt abscess. These features were scored from 0 to 1; 0 to 2; 0 to 2; 0 to 1; 0 to 1; and 0 to 1, respectively, for a total score of 0 to 8. The total score was further defined as mild (1 to 3), moderate (4 to 6), or severe (7 to 8). Both of the questionnaires investigated DC symptoms such as mucous discharge, bleeding, abdominal pain and tenesmus. However, we excluded fecal frequency, incontinence and the symptoms that are associated with intestinal obstruction (abdominal distension and pain, and emesis). We also excluded the bleeding from hemorrhoids and anal fissures. The QoL section of the questionnaire assessed symptomatic changes from before to after ileostomy reversal as follows: ‘much worse’, ‘slightly worse’, ‘similar’, ‘slightly better’, or ‘much better’. The institutional review board of our institution approved this study and all of the subjects provided informed consent.
Statistical analysis
The data were represented as the median (minimum-maximum), as appropriate for quantitative variables and frequency (percentage) for qualitative variables. The 2 test and Fisher’s exact test were used to compare between the endoscopic and histological findings about incidence rates of DC, and to test difference or relation with symptoms according to severity of DC and QoL. Values of P less than 0.05 were considered statistically significant. The calculations were performed using SPSS version 12.0 (SPSS Inc, Chicago, IL, USA).
RESULTS  
Between January 2008 and July 2009, 48 patients were enrolled in the study. However, preceding the study, 18 patients were excluded from the analysis because they underwent a bowel enema procedure (7 patients) that could alter mucosal findings or symptoms, had excessive bowel content that hindered a clear colonoscopic view (9 patients), or had an anastomotic stricture observed during colonoscopy that prevented the visualization of the proximal portion of the colon (2 patients). The final prospective analysis included 30 patients. 
The patients’ characteristics are listed in Table 1. The median age was 59 years (range, 31-73 years) and the male: female ratio was 7 : 3. The tumor was located in the upper rectum for 6 patients (20%), the mid-rectum for 5 patients (16.7%) and the lower rectum for 19 patients (63.3%). Only 8 patients received intravenous chemotherapy. Using the endoscopic and histological criteria, all of the patients (100%) developed DC after their ileostomy creation (Table 2). There was no significant difference between the endoscopic and the histological findings in terms of the DC grade prior to ileostomy reversal (P = 0.084) or 5 to 6 months after reversal (P = 0.195), and the endoscopic and histological features decreased after the ileostomy reversal. The incidence of symptomatic DC was 63.3% after ileostomy creation, and 46.6% 5-6 mo after ileostomy reversal. Figure 1 shows the endoscopic findings by the mucosal hemorrhage and edema severity. Figure 2 shows histological findings by the eosinophilic infiltration and chronic inflammation severity. Of the endoscopic findings, edema and mucosal hemorrhage were most common, and contact bleeding was rare. The most common histological finding was chronic inflammation (100%), followed by eosinophilic infiltration (Table 3). The endoscopic and histological abnormalities disappeared or decreased after the ileostomy reversal (Table 3). Before the ileostomy reversal, the most frequent initial symptom, according to the questionnaires, was mucous discharge, followed by tenesmus, bleeding and abdominal pain (Table 4). There were no reports of anal defecation caused by an ileostomy with incomplete diversion prior to the ileostomy reversal. The answers to the questionnaire conducted five to six months after the ileostomy reversal showed that the symptoms had generally decreased since the first survey (Table 4). However, nine patients developed diarrhea as a new symptom (Table 4). We found no correlation between the endoscopic or histological findings and the symptoms before ileostomy reversal.

For example, there were mucous discharge (P = 0.073; P = 0.284), bleeding (P = 0.338; P = 1.000), abdominal pain (P = 0.529; P = 0.602), and tenesmus (P = 0.075; P = 0.440) (Table 4). Of the symptoms reported after the ileostomy reversal, only diarrhea correlated with the endoscopic and histological findings before the ileostomy reversal (P = 0.001; Table 4). In the second questionnaires, 4 patients indicated that they felt ‘much worse’, 8 patients felt ‘slightly worse’, 15 patients felt ‘similar’ and 3 patients felt ‘slightly better’ (Table 5). Finally, diarrhea showed a significant effect in the QoL relevance analysis of symptoms (Spearman’s correlation coefficient = - 0.791, P < 0.001; Table 5).

DISCUSSION
Both the endoscopic and histological findings showed that 100% of the patients developed DC following the ileostomy creation. This figure exceeds the rates reported in Western populations (91% and 76%)[5, 8]. The symptoms previously associated with DC include mucous discharge, rectal bleeding, abdominal pain and tenesmus [5]. We can check for diarrhea in patients with normal bowel continuity of bowel, but in patients with an ileostomy, we cannot. We expected that diarrhea would occur in DC after the ileostomy reversal as it commonly occurs in other forms of colitis (ulcerative colitis, Crohn’s colitis and ischemic colitis). We tested this hypothesis using a questionnaire concerning symptoms, including diarrhea, with a study group that excluded the patients with inflammatory bowel disease and ischemic colitis. 

DC symptom rates vary from 6% to 48%, although the overall occurrence is low [5,12,13]. Nineteen patients (63.3 percent) in our study had at least one symptom after ileostomy creation, and the incidence of symptoms after the ileostomy reversal was 46.6%. Thus, the incidence appears to have decreased slightly; however, these rates represent a dynamic situation. The current analysis showed that mucous discharge, bleeding, abdominal pain and tenesmus resolved, in 11 of 12 patients, 4 of 5 patients, all of 4 patients and 6 of 9 patients, respectively, after the ileostomy reversal. Most of the symptoms disappeared; however, the symptoms experienced after the ileostomy reversal were either were continued or new but likely not caused by DC. For example, after the ileostomy reversal, 6 patients reported tenesmus; it was a new symptom in 3 patients and continued in 3 patients. Tenesmus can occur as the result of the rectal resection itself. Some authors have suggested that tenesmus resulted from altered motility and the reservoir function of the neorectum [14]. Considering the lack of a relationship between the DC symptoms, (except diarrhea), and DC severity in this study, we assume that it is difficult to judge DC severity by these symptoms, particularly in patients with a temporary ileostomy. The endoscopic and histological findings, indicate that the inflammatory changes in DC resolve quickly after intestinal continuity is reestablished[5]. Some authors report normal sigmoidoscopy within two months after restoring colonic continuity [4]. The patients in our study still had mild DC 5-6 mo after the ileostomy reversal. Therefore, the time to complete resolution of DC may vary and may not be predictable. To confirm this hypothesis, further evaluation is needed. 

We must consider more active treatment selectively in symptomatic patients who have severe endoscopic/histological findings. There are two options for treating of symptomatic DC. DC symptoms may persist in patients with a permanent stoma. One patient with hemiplegia, for whom stoma reversal was not feasible, underwent rectal resection for severe DC [15]. Surgical treatment may have been appropriate here, but other studies show that medical treatment may also be effective. Early studies suggested that a deficiency of short chain fatty acids (SCFAs) in the excluded colon would contributes to DC [1]. Bacteria produce SCFAs as byproducts of carbohydrate fermentation in the colonic lumen, and SCFAs provide the primary energy source for colonic mucosal cells [15]. Some authors even argue that SCFAs enema may improve the symptoms and endoscopic findings [1].  In human neutrophils, SCFAs reduce the production of reactive oxygen species, which are the agents of oxidative tissue damage [16]. Therefore, SCFAs may be applicable to symptomatic DC patients who have temporary ileostomies. 
The current study showed that there were no severe DC symptoms in the patients who had temporary ileostomies. This finding explains why the patients easily endured the ileostomy or, even though they were developed, and were able to wait for timing of ileostomy reversal after clinician’s explanation. Most clinicians can predict which symptoms, may not merit treatment clinically. 
Patients may not demand active treatment for other symptoms, but they will for diarrhea. The diarrhea appeared soon after the ileostomy reversal, and continued for a minimum of 3 weeks and a maximum of 8 weeks in this study. Most clinicians previously thought of diarrhea as low anterior resection syndrome (LARS) and others mistook it for a symptom of general enterocolitis. Most of the patients complained of anal skin irritation, lethargy and nervousness. Some went so far as to continue with a stoma rather than have their ileostomy reversed. In the present study, the patients who had diarrheal symptoms and no signs of obstruction could obtain some degree of control with anti-diarrheal agents such as loperamide.
Several factors may affect functional outcome and in QoL of rectal cancer. Hoerske and colleagues [11] reported that patients diagnosed with lower rectal cancer have lower QoL score than those with upper and middle rectal cancer because of the smaller reservoir volume. Low anterior resection (LAR) for rectal cancer can leads to severe bowel dysfunction with fecal frequency, urgency and incontinence [17-19]. Other evidence suggests that patients who receive preoperative radiotherapy have a higher rate of urgency, diarrhea and fecal incontinence [20, 21]. Therefore, we excluded the patients who received preoperative radiotherapy to limit the confusion with DC symptoms. Generally, radiation therapy can be used as local treatment for rectal cancer. Simunovic et al [22] reported that the local recurrence rate of rectal cancer was 6% in a preoperative radiation group vs 3% in a non-radiation group. This rate may indicate that radiation therapy can be omitted if surgery is performed on the proper surgical plane with exact preoperative evaluation of the mesorectal fascia. In this study, most of the patients with locally advanced cancer already had lymph node metastases within the mesorectal fascia in the preoperative evaluation. In the United States, however, postoperative chemoradiation therapy has been the standard treatment because of improved local control, without any effect on the overall survival rate [23]. In this study, the patients an advanced cancer stage, underwent chemotherapy only. Hypoxia in the post-surgical bed requires more radiation dose than preoperative state. Postoperative radiation can increase the possibility of acute and chronic gastrointestinal toxicities, such as radiation enterocolitis (including proctitis) and adhesions affecting the small bowel [24]. These events can negatively affect a patient’s QoL. Postoperative complications such as anastomotic leakage after LAR can also result in poor long-term functional outcomes [9]. 
Although some important factors in functional outcome or QoL in this context are known, the role of DC after restoration of fecal movement is unknown. We conducted this study for this reason. The nine patients who developed diarrhea after the ileostomy reversal subsequently reported a moderate to large decrease in QoL. Most of the other symptoms did not correlate with the QoL. Diarrhea was also the only symptom that showed a significant correlation with the severity of DC; hence, we suggest that severe DC can be predicted by the occurrence of diarrhea alone after an ileostomy reversal. In the clinical environment, we propose that clinicians continue treatment with SCFA enemas instead of ileostomy reversal in patients with severe DC. 
There are a few limitations in this study. First, the small sample size limited the statistical significance of our findings. Second, we did not use a validated questionnaire, such as the Fecal Incontinence Quality of Life score analyzing multidimensional aspects that can indirectly reflect QoL. However, considering that the effectiveness of a questionnaire as a data collection tool depends on the nature of the study and the age of patients, we believe that modification of the questionnaire is needed. Third, 25 patients developed LARS with fecal frequency, urgency or incontinence after rectal cancer surgery. During the survey, most patients mistook fecal frequency or urgency for diarrheal symptom. Diarrhea is generally defined as the passage of abnormally liquid stool at an increased frequency, exceeding 200 g/d [25]. Although we tried to survey using an accurate definition, it was difficult to measure the total amount of stool per day. Future studies with a larger sample size, such as a multi-variate analysis of risk factors will be required to ascertain the relationship between LARS and diarrheal symptom. Finally, the pathogenesis of DC has been little reported until now. Some authors suggested that nitrate-reducing bacteria was found to be increased in the colon that is not receiving fecal flow [26]. We are investigating this issue at our hospital based on the hypothesis that differences in the colonic bacterial spectra may play a role in this variation. 

In conclusion, in this study of Korean patients diagnosed with rectal cancer, we observed a higher incidence of DC after temporary ileostomy than that reported for patients in Western countries. This is also the first study to indicate that DC after a temporary ileostomy may adversely affect patient QoL. The severity of DC after the closure of a diverting stoma appeared to influence patient QoL, primarily by causing diarrhea.
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Background

Up to now, the incidence of diversion colitis (DC) in western countries has been published in English literature, but not yet in eastern. Theorectically, DC can happen to patients with ileostomy after low anterior resection (LAR) in rectal cancer, in which patient’s quality of life (QoL) after rectal resection is not only related to the remnant rectal length, but can be hypothesized to related to DC. 
Research frontiers

Studies regarding the DC have mainly been limited to analyze clinicopathologic finding after surgical situation of the benign disease. Therefore, in patients with temporary ileostomy after LAR in rectal cancer, it would be great interest to examine the DC incidence in Asia and to evaluate if the severity of DC is related to patient’s QoL after the ileostomy reversal. 

Innovations and breakthroughs

The results of this study showed that DC developed in all patients with ileostomy after LAR and the symptoms in the period of diverting stoma were not correlated with severity of DC. But, diarrhea after the ileostomy reversal was related to the severity of DC.
Applications 

There is a need to take notice of DC effect on the patient’s QoL in rectal cancer. Severity of DC before an ileostomy reversal in rectal cancer can predict the patient’s QoL after an ileostomy reversal and lead the patients into proper education and more intensive management. Also, on the base of this result, clinicians need to proceed the further study to clarify why the severity of DC is variable between the individual with patient's symptoms and impact quality of life.
Terminology

DC is defined as the surgical interruption of fecal flow induce inflammation in the non-functional region of the distal colon and this is characterized that the inflammation typically can resolve when the fecal passage resumes. 
Peer review

This paper is very well written in spite of a small sample size and has a possible message that the severity of DC seems to have an influence on patient’s QoL, particularly on diarrhea, after reversal of a diverting stoma
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Figure 1 Example of major endoscopic findings in diversion colitis according to relative severity. A-C: Mucosal hemorrhage (A: Score 1; B: Score 2; C: Score3); D-F: Edema (D: Score 1; E: Score 2; F: Score 3). 
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Figure 2 Example of major histological findings in diversion colitis according to relative severity. A, B: Eosinophilic infiltration including numerous cytoplasmic granules and bilobed nucleus (A: Score 1; B: Score 2; hematoxylin and eosin stain × 400); C, D: Chronic inflammation with mononuclear cell such as macrophage,lymaphocytes and plasma cells (C: Score 1; D: Score 2; hematoxylin and eosin stain ×200).
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Table 1 Characteristics for 30 patients with rectal cancer n(%)
	Parameter
	Patients

	Age (yr)
	59 (31-73) 1

	Gender 
	

	M 
	21 (70.0)

	F 
	9 (30.0)

	ASA
	

	I  
	11 (36.7)

	II
	15 (50)

	III
	4 (13.3)

	IV
	0

	Tumor location 
	

	Upper rectum
	6 (20.0)

	Mid rectum
	5 (16.7)

	Lower rectum
	19 (63.3)

	Intravenous chemotherapy
	

	No
	22 (73.3)

	Yes
	8 (26.7)

	pTNM staging
	

	  0
	4 (13.3)

	  I
	6 (20.0)

	  II
	11 (36.7)

	  III
	7 (23.3)

	  IV
	2 (6.7)


1Values are median (range). ASA: American Society of Anesthesiologists; pTNM: Pathological tumor node metastasis.
Table 2 Incidence of diversion colitis n (%)
	
	1 d prior to ileostomy reversal
	5 to 6 mo after ileostomy reversal

	Grade of DC
	Endoscopic

(n = 30)
	Histological

(n = 30)
	P
	Endoscopic

(n = 30)
	Histological

(n = 30)
	P

	None
	0
	0
	0.084
	19 (63.3)
	13 (43.3)
	0.195

	Mild
	15 (50.0)
	14 (46.7)
	
	11 (36.7)
	17 (56.7)
	

	Moderate
	11 (36.7)
	16 (53.3)
	
	0
	0
	

	Severe
	4 (13.3)
	0
	
	0
	0
	


DC: Diversion colitis.
Table 3 Endoscopic and histological findings n (%)
	
	1 d prior to ileostomy
reversal (n = 30)
	5 to 6 mo after ileostomy reversal (n = 30)

	Endoscopic finding 
	
	

	Edema
	30 (100)
	9 (30.0)

	Mucosal hemorrhage
	22 (73.3)
	3 (10.0)

	Contact bleeding
	6 (20.0)
	0

	Histological finding 
	
	

	Acute inflammation
	7 (23.3)
	0

	Chronic inflammation
	30 (100)
	17 (56.7)

	Eosinophilic infiltraion
	29 (96.7)
	9 (30.0)

	Cryptarchitecture distorsion
	6 (20.0)
	0

	Follicularlymphoid hyperplasia
	12 (40.0)
	0

	Crypt abscess
	7 (23.3)
	0


Table 4 Correlation between symptoms before and after ileostomy reversal and grade of diversion colitis n (%)
	Grade of diversion colitis1

	Symptom
	Endoscopic finding(n=30)
	Histological finding(n=30)

	
	Mild
	Moderate
	Severe
	P-value
	Mild
	Moderate
	Severe
	P-value

	Symptoms before ileostomy reversal
	
	
	
	
	

	Mucous discharge
	
	
	
	0.073
	
	
	
	0.284

	Yes
	3 (25.0)
	7 (58.3)
	2 (16.7)
	
	4 (33.3)
	8 (66.7)
	0
	

	No
	12 (66.7)
	4 (22.2)
	2 (11.1)
	
	10 (55.6)
	8 (44.4)
	0
	

	Bleeding
	
	
	
	0.338
	
	
	
	1.000

	Yes
	1 (20.0)
	3 (60.0)
	1 (20.0)
	
	2 (40.0)
	3 (60.0)
	0
	

	No
	14 (56.0)
	8 (32.0)
	3 (12.0)
	
	12 (48.0)
	13 (52.0)
	0
	

	Abdominal pain
	
	
	
	0.529
	
	
	
	0.602

	Yes
	1 (25.0)
	2 (50.0)
	1 (25.0)
	
	1 (25.0)
	3 (75.0)
	0
	

	No
	14 (53.9)
	9 (34.6)
	3 (11.5)
	
	13 (50.0)
	13 (50.0)
	0
	

	Tenesmus
	
	
	
	0.075
	
	
	
	0.440

	Yes
	2 (22.2)
	6 (66.7)
	1 (11.1)
	
	3 (33.3)
	6 (66.7)
	0
	

	No
	13 (61.9)
	5 (23.8)
	3 (14.3)
	
	11 (52.4)
	10 (47.6)
	0
	

	Symptoms after ileostomy reversal
	
	
	
	
	

	Mucous discharge
	
	
	
	0.679
	
	
	
	0.336

	Yes
	3 (60.0)
	1 (20.0)
	1 (20.0)
	
	1 (20.0)
	4 (80.0)
	0
	

	No
	12 (48.0)
	10 (40.0)
	3 (12.0)
	
	13 (52.0)
	12 (48.0)
	0
	

	Bleeding
	
	
	
	0.550
	
	
	
	0.228

	Yes
	1 (33.3)
	1 (33.3)
	1 (33.3)
	
	0 (0)
	3 (100)
	0
	

	No
	14 (51.9)
	10 (37.0)
	3 (11.1)
	
	14 (51.9)
	13 (48.1)
	0
	

	Abdominal pain
	
	
	
	0.229
	
	
	
	0.485

	Yes
	1 (50.0)
	0
	1 (50.0)
	
	0
	2 (100)
	0
	

	No
	14 (53.8)
	11 (39.3)
	3 (10.7)
	
	14 (50.0)
	14 (50.0)
	0
	

	Tenesmus
	
	
	
	0.844
	
	
	
	0.336

	Yes
	2 (40.0)
	2 (40.0)
	1 (20.0)
	
	1 (20.0)
	4 (80.0)
	0
	

	No
	13 (52.0)
	9 (36.0)
	3 (12.0)
	
	13 (52.0)
	12 (48.0)
	0
	

	Diarrhea
	
	
	
	0.001
	
	
	
	0.001

	Yes
	0
	6 (66.7)
	3 (33.3)
	
	0
	9 (100)
	0
	

	No
	15 (71.4)
	5 (23.8)
	1 (4.8)
	
	14 (66.7)
	7 (33.3)
	0
	


1Grade of diversion colitis means result that we examined 1 d prior to ileostomy reversal.
Table 5 Correlation between symptoms and quality of life 5 to 6 mo after ileostomy reversal n (%)
	
	                   QoL

	Symptom 
	Much 

worse
	Slightly
worse
	Similar
	Slightly better 
	Much

better 
	P-value

	Mucous discharge
	
	
	
	
	
	0.137

	    Yes
	2 (40.0)
	0
	2 (40.0)
	1 (20.0)
	0
	

	    No
	2 (8.0)
	8 (32.0)
	13 (52.0)
	2 (8.0)
	0
	

	Bleeding
	
	
	
	
	
	0.797

	    Yes
	0
	1 (33.3)
	2 (66.7)
	0
	0
	

	    No
	4 (14.8)
	7 (25.9)
	13 (48.1)
	3 (11.1)
	0
	

	Abdominal pain
	
	
	
	
	
	0.816

	    Yes
	0
	1 (50.0)
	1 (50.0)
	0
	0
	

	    No
	4 (14.3)
	7 (25.0)
	14 (50.0)
	3 (10.7)
	0
	

	Tenesmus
	
	
	
	
	
	0.516

	    Yes
	1 (20.0)
	2 (40.0)
	1 (20.0)
	1 (20.0)
	0
	

	    No
	3 (12.0)
	6 (24.0)
	14 (56.0)
	2 (8.0)
	0
	

	Diarrhea
	
	
	
	
	
	<0.0011

	    Yes
	4 (44.4)
	5 (55.6)
	0
	0
	0
	

	    No
	0
	3 (14.3)
	15 (71.4)
	3 (14.3)
	0
	


1Spearman’s correlation coefficient = -0.791.
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