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Abstract

BACKGROUND—A watch-and-wait strategy is a nonoperative alternative to sphincter-

preserving surgery for patients with locally advanced rectal cancer who achieve a clinical complete 

response after neoadjuvant therapy. There are limited data about bowel function for patients 

undergoing this organ-preservation approach.

OBJECTIVE—To compare bowel function in patients with rectal cancer managed with a watch-

and-wait approach to bowel function in patients who underwent sphincter-preserving surgery (total 

mesorectal excision).

DESIGN—Retrospective case-control study employing patient-reported outcomes.

SETTING—Comprehensive cancer center.

PATIENTS—Twenty-one patients underwent a watch-and-wait approach and were matched 1:1 

with 21 patients from a pool of 190 patients who underwent sphincter-preserving surgery, based on 

age, gender, and tumor distance from the anal verge.

MAIN OUTCOME MEASURES—Bowel function using the Memorial Sloan Kettering Cancer 

Center Bowel Function Instrument.

RESULTS—Patients in the watch-and-wait arm had better bowel function on the overall scale 

(median total score, 76 vs 55; p < 0.001) and on all subscales, with the greatest difference on the 

urgency/soilage subscale (median score, 20 vs 12; p < 0.001).
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LIMITATIONS—Retrospective design, small sample size, and temporal variability between 

surgery and time of questionnaire completion.

CONCLUSIONS—A watch-and-wait strategy correlated with overall better bowel function when 

compared to sphincter-preserving surgery using a comprehensive validated bowel dysfunction 

tool. See Video Abstract.
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INTRODUCTION

In patients with locally advanced rectal cancer, neoadjuvant therapy (NAT) and sphincter-

preserving total mesorectal excision (SPTME) provide excellent local control and survival.1 

However, the combination of the two treatments is associated with significant bowel 

dysfunction, which can potentially affect the patient’s quality of life permanently.2 

Anorectal dysfunction after NAT and SPTME has been well documented,3,4 with multiple 

contributing factors, including malfunction of the internal anal sphincter,5 decrease in anal 

canal sensation,6 loss of the rectoanal inhibitory reflex,7 and reduction in rectal reservoir 

compliance and capacity.8

Based on favorable retrospective data relative to oncologic outcomes, watch-and-wait (WW) 

protocols aimed at organ preservation have been advocated for the 10% to 40% of patients 

with rectal cancer who have no clinically detectable tumor in the rectum after NAT, i.e., 

those who have achieved a clinical complete response.9–11 In addition to these promising 

oncological results, the interest in patient-reported outcomes for patients managed with a 

WW approach has grown. Rectal cancer patients are greatly concerned about functional 

outcomes and long-term quality of life after treatment. This is reflected in a recent 

publication by Wrenn et al12 that described that the most important priorities for patients 

after favorable oncologic outcomes included avoidance of a stoma and/or the development of 

any surgical complications. Organ-preservation alternatives may help avoid these issues.

Data on comparison of bowel function between WW patients and SPTME patients are 

lacking. A previous study13 found that up to one-third of patients managed with a WW 

strategy had impaired bowel function according to the validated LARS (low anterior 

resection syndrome) score and EORTC-CR38,14,15 with significantly higher Vaizey scores 

on fecal incontinence in SPTME patients.16 However, it should be noted that these scoring 

systems may be limited in the ability to provide a comprehensive evaluation of the 

multidimensional impact on bowel function.

Therefore, our case-control study was aimed at comparing patient-reported bowel function 

between these two groups using a more comprehensive questionnaire—the Memorial Sloan 

Kettering Bowel Function Instrument (MSK BFI).

Quezada-Diaz et al. Page 2

Dis Colon Rectum. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



METHODS

Patient Selection

The study was approved by the institutional review board of Memorial Sloan Kettering 

Cancer Center (MSK), and a waiver of informed consent was obtained. We retrospectively 

identified patients with rectal cancer who were managed with WW or underwent SPTME at 

MSK between November 1, 2011, and August 31, 2017. We excluded patients with a history 

of fecal incontinence, inflammatory bowel disease, stage IV disease, or patients with 

missing data. Patients who underwent SPTME were excluded if they had an extended rectal 

resection (i.e. resection beyond the standard plane of TME, involving adjacent pelvic organs, 

pelvic exenteration, or lateral pelvic sidewall dissection), an anastomotic leak, and/or a 

pelvic abscess.

NAT was either (i) chemoradiotherapy only, with a total dose of 5600 cGy in 28 fractions 

over a 5- to 6-week period and concomitant use of a sensitizing chemotherapeutic agent 

(fluorouracil or capecitabine) or (ii) total neoadjuvant therapy, consisting of 8 cycles of 

induction FOLFOX (leucovorin, fluorouracil, oxaliplatin) or 16 weeks of capecitabine-

oxaliplatin followed by chemoradiotherapy, as previously described.17

All WW patients had a clinical complete response, defined as the absence of a clinically 

detectable primary tumor after NAT according to the MSK criteria18: (i) a flat white scar 

with telangiectasia and no ulcer or nodularity, (ii) a dark T2 signal with no visible lymph 

nodes on MRI, and (iii) no visible tumor on diffusion-weighted MRI. Controls were 

identified among 190 SPTME patients and were matched 1:1 using the variables age (<50, 

51–65, and >65 years), sex (male and female), and distance of the tumor from the anal verge 

(±5 cm).

TME was performed using a standard open or minimally invasive approach (depending on 

the surgeon’s preference), usually 8 to 12 weeks after completion of NAT. A straight end-to-

end colorectal or coloanal anastomosis was performed using either the hand-sewing or 

double-stapling technique depending on tumor location. A temporary diverting loop 

ileostomy was created depending on tumor location, patient characteristics, and the 

surgeon’s judgment.

MSK BFI

The MSK BFI questionnaire was specifically designed to assess bowel function after 

SPTME for rectal cancer19 and is the most comprehensive of such questionnaires currently 

in use.20 It consists of 18 questions recalling a 4-week time frame. Fourteen questions are 

grouped into three subscales—diet, urgency/soilage, and frequency—and four separate 

questions are added to obtain a total score ranging from 18 to 90, with a 90-point score 

corresponding to best possible bowel function. The MSK BFI total score is obtained using a 

linear scale and equal-weighting scoring system in which each question has five possible 

answer options ranging from “never” to “always”, except for one question which asks about 

the number of bowel movements per 24 hours. The instrument was designed on the basis of 

an extensive literature review, expert and patient input from semi-structured interviews, and 

factor analysis of clinically relevant variables, allowing a comprehensive and detailed 
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evaluation of bowel function after SPTME. The main strength of this questionnaire is based 

on the meticulous design and comprehensive evaluation of bowel dysfunction after TME, as 

well as the correlation with clinically significant variables and quality of life instruments, all 

of these reflected in the scoring system.

Patients prospectively completed the MSK BFI questionnaire as part of standard clinical 

care, using a previously validated Web-based system.21 We compared the scores from the 

first questionnaire completed after the end of NAT in the WW patients with the scores from 

the first questionnaire completed after restoration of bowel continuity in the SPTME 

patients.

Statistical Analysis

Statistical analysis was performed using SAS version 9.4 software (SAS Institute Inc., Cary, 

NC). Frequencies and percentages were calculated for categorical variables, and medians 

and ranges were calculated for continuous variables. To compare the treatment groups, the 

chi-square test and Fisher’s exact test were used for categorical variables and the Wilcoxon 

rank-sum test for continuous variables. Patients with missing data were excluded from 

analysis. The manuscript was prepared in accordance with STROBE guidelines.22

RESULTS

Of the 28 initially identified patients managed with a WW strategy with MSK BFI data 

available, 2 were excluded because of tumor regrowth and 5 because no proper matching 

control was found. The remaining 21 patients constituted the WW group (Figure 1). The 

WW patients did not differ significantly from the matched SPTME group in terms of 

demographic or clinical variables (Table 1). Patients in the WW group completed their first 

MSK BFI questionnaire at a median 5 months (range, 1 to 77 months) after NAT 

completion; patients in the SPTME group completed their first MSK BFI questionnaire at a 

median 5 months (range, 4 to 37 months) from restoration of bowel continuity (p = 0.62).

MSK BFI total scores were significantly higher in the WW group (median, 76 vs 55; p < 

0.001), as were all the subscale scores (Figure 2). The greatest differences were on the 

urgency/soilage subscale (median score, 20 vs. 12; p < 0.001), with better scores in the WW 

group on each of the four subscale questions.

On the bowel frequency subscale, patients in the WW group had a median score of 24, 

compared with 21 for those in the SPTME group (p = 0.01), with patients in the former 

group reporting less frequent bowel movements (median bowel movements/24 hours, 2 vs 5, 

respectively; p = 0.002). On the diet subscale, patients in the WW group had a median score 

of 16, compared with 13 for those in the SPTME group (p = 0.008), mostly due to the 

dietary restrictions and reports of certain solid foods increasing the daily frequency of bowel 

movements in the SPTME group. The WW group also reported fewer episodes of 

incomplete evacuation, less clustering, and better control of flatus.
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DISCUSSION

The findings of our study, which employed a comprehensive tool to assess patient-reported 

outcomes related to bowel function, indicate that after undergoing NAT, patients managed 

with a WW strategy have considerably better bowel function than those who undergo 

SPTME. Better bowel function was noted in both the overall and the specific dimensions of 

patient-reported bowel function as measured by the MSK BFI. In addition, our study found 

that patients in the WW group needed fewer modifications in their regular diet, were less 

likely to experience clustering, and had fewer episodes of incomplete evacuation than those 

in the SPTME group, suggesting better bowel function in the WW group.

Chemoradiotherapy in addition to total mesorectal excision is associated with worse bowel 

function in rectal cancer patients.2 However, there is no clarity about bowel function in 

patients who undergo a WW strategy after NAT.

Our results showed that the most marked differences between our study groups were on the 

urgency/soilage subscale, the dimension of bowel function most commonly affected after 

SPTME, as determined by other validated measures such as the LARS scoring system.14 

Interestingly, the scores on the MSK BFI diet subscale—a dimension of bowel function not 

measured by other questionnaires such as the LARS score—were also better in the WW 

group.

Our findings on fecal incontinence are consistent with those of Habr-Gama et al,23 who 

reported better scores on the Cleveland Clinic Incontinence Index24 for patients managed 

with a WW strategy compared with those who underwent a transanal local excision. 

However, this study focused on anal incontinence only, which limits its ability to evaluate 

the full spectrum of symptoms of LARS. There was also no comparison group of patients 

who had undergone SPTME. In a recent cross-match study evaluating multiple areas of 

quality of life in patients managed with a WW approach, Hupkens et al13 found that one-

third of the patients had major LARS, as determined with the LARS scoring system. The 

authors stated that the higher rate of major LARS may be attributable to the long-term 

morbidity associated with pelvic radiotherapy administered as part of NAT. We believe that 

several other factors may have influenced their findings. In comparison with the MSK BFI, 

the LARS scoring system does not provide a comprehensive assessment of LARS,20 

showing that it may serve better as a screening tool rather than a focused evaluation of 

multiple dimensions that are altered after SPTME. Additionally, a recent study by Juul et 

al25 found that in a healthy population of people between the ages of 50 and 79 years, 9% of 

men and 19% of women had major LARS syndrome, which should be taken into 

consideration when discussing the effects of therapies on bowel function in rectal cancer 

patients. Nonetheless, neoadjuvant radiotherapy seems to exert a detrimental effect on bowel 

function in patients who undergo rectal preservation, according to previous literature.26

There is controversy about which patients are the optimal control group for WW patients. 

Since patients with an incomplete clinical response to NAT may never be offered 

nonoperative management,27 the clinical relevance of post-treatment bowel function in WW 

patients to patients who have an incomplete response may be limited. Nevertheless, we 
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believe that the risk of bowel dysfunction is associated more with the distance of the rectal 

remnant (i.e. distance of the colorectal anastomosis) and radiation therapy than with tumor 

response to neoadjuvant therapy. Although our sample size was small, it is interesting to 

note that 38% of the SPTME control group in our study achieved a pathological complete 

response, and we did not observe significant differences between their MSK BFI total scores 

and the scores of patients with incomplete pathological response.

The limitations of our study include its small sample size and observational design. WW 

patients were selected from a retrospective database for clinical care of rectal cancer patients 

and not from a protocol-based WW data registry. This may have led to the possibility of 

selection bias, as the total potential number of patients who responded to the questionnaire is 

unknown. For the same reason, we cannot determine the true impact of potential selection 

bias in the control group. To reduce the limitations associated with selection bias, we cross-

matched patients on variables most associated with poor bowel function after SPTME.28 

This methodology led to the exclusion of 5 potentially eligible WW patients, for whom we 

were not able to find matching controls of similar age with similar tumor distance from the 

anal verge who received similar neoadjuvant treatment. Selection bias could have been 

introduced in this manner, considering that WW patients in retrospective series tend to be 

older and to have tumors closer to the sphincter29—variables that may be related to worse 

bowel function. It should be noted that only two patients in the SPSTME group underwent a 

hand-sewn anastomosis; one of the two patients underwent a partial intersphincteric 

resection. Analyses excluding these two patients produced similar results. Finally, because 

the MSK BFI questionnaire was not administered in a protocolized timeframe for all 

patients, the time intervals of the data make it difficult to externally validate our findings. An 

exploratory subgroup analysis of the effect of the time interval was performed, but due to the 

small sample size, a formal analysis was not feasible. Of note, similar results were obtained 

for patients who completed the questionnaire within 1 year of treatment and patients who 

completed the questionnaire more than 1 year after treatment.

Notwithstanding these limitations, our study is the first comprehensive evaluation of patient-

reported bowel function in patients managed with a WW strategy using a validated 

instrument whose design is particularly well suited to assess the potential impact of an 

organ-preservation strategy.

CONCLUSIONS

A WW strategy is associated with overall better patient-reported bowel function compared to 

sphincter-preserving surgery, as determined with the MSK BFI questionnaire, which is the 

most comprehensive, validated bowel dysfunction measurement tool available. Our finding 

that WW patients may have better bowel function than SPTME patients should be 

interpreted with caution, due to the fact that no surgical complication was taken in 

consideration and most of the patients had a low risk of sphincter damage by radiation 

and/or surgery. Short- and long-term bowel dysfunction in WW patients needs to be further 

investigated in prospective trials.
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Figure 1. 
Patient cohorts. WW = watch and wait; SPTME = sphincter-preserving total mesorectal 

excision; MSK BFI = Memorial Sloan Kettering Bowel Function Instrument.
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Figure 2. 
MSK BFI scores with interquartile and full ranges (n = 21 for each group). (A) Total scores; 

(B) subscale scores. MSK BFI = Memorial Sloan Kettering Bowel Function Instrument; 

WW = watch and wait; SPTME = sphincter-preserving total mesorectal excision.
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TABLE 1.

Patient characteristics

Characteristic WW (n=21) SPTME (n=21) p

Median age, y (range) 68 (45–92) 66 (44–73) 0.27

Sex, n (%) 1

 Men 10 (48) 11 (52)

 Women 11 (52) 10 (48)

Median tumor distance from anal verge, cm (range) 6.5 (3–12) 8 (3–13) 0.09

AJCC clinical stage, n (%) 0.54

 I 1 (5) 0

 II 7 (33) 6 (29)

 III 13 (62) 15 (71)

Neoadjuvant therapy, n (%) 0.12

 Chemoradiotherapy 6 (29) 2 (10)

 Total neoadjuvant therapy 15 (71) 19 (90)

Anastomosis, n (%)

 Stapled 19 (90)

 Hand-sewn* 2 (10)

Temporary loop ileostomy, n (%) 19 (90)

AJCC pathological stage, n (%)

 pCR 8 (38)

 I 6 (29)

 II 2 (10)

 III 5 (24)

WW, watch and wait; SPTME, sphincter-preserving total mesorectal excision; AJCC, American Joint Committee on Cancer; pCR, pathological 
complete response

*
Includes one partial intersphincteric resection.
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