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Health-related quality of life
scores of ultralow rectal cancer
patients after conformal
sphincter preservation operation
compared to newly derived
preoperative EORTC QLQ-C30,
CR38 reference values and
EORTC QLQ-C30 norm

Hai-bo Ding™*, Ge Sun?®, Guan-yu Yu®, Xian-hua Gao?,
Zheng Lou?, Zheng Kuo?, Hai-feng Gong?, Xiao-ming Zhu?
and Wei Zhang®*

‘Department of General Surgery, Yangpu Hospital, School of Medicine, Tongji University,
Shanghai, China, 2Department of Colorectal Surgery, Changhai Hospital, Naval Medical University,
Shanghai, China

Background: Postoperative quality of life (Post-Qol) is the key to measuring the
effectiveness of sphincter-preserving operation such as Conformal sphincter
preservation operation (CSPO) for ultralow rectal cancer. This study aimed to
establish preoperative QoL (Pre-Qol) reference values for rectal cancer patients
and compare them with post-CSPO QoL to highlight CSPO's benefits in
preserving QolL.

Methods: Clinical baseline data and Post-QolL data (EORTC QLQ-C30, CR38)
from ultralow rectal cancer patients who underwent CSPO at Shanghai Changhai
Hospital from August 2011 to April 2020 were retrospectively collected, and Pre-
QoL reference values for rectal cancer patients were extracted through a
literature review. The Post-QolL of CSPO were compared with the newly
derived Pre-Qol reference values and the norm in the EORTC QLQ-C30
reference value manual.

Results: Compared with the newly derived preoperative C30 reference value, the
preoperative C30 norm for colorectal cancer (CRC) and the general population,
the Post-Qol of CSPO can exceed the preoperative level and reach a similar level
to general population. Compared with the gender, and stage subgroups of the
preoperative C30 norm for CRC, the Post-QoL of CSPO showed that male
patients benefited more, while patients stage Ill-IV had limited benefits
compared to other subgroups. Compared with the newly derived preoperative
CR38 reference value, the Post-QolL of CSPO is comparable to that before
surgery, but the sexual function and sexual enjoyment dimensions are
significantly lower than those before surgery.
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Conclusions: The Long-term QoL after CSPO can exceed the preoperative level
and reach a similar level to general population. However, postoperative diarrhea
symptoms and decreased sexual function and enjoyment should be taken
seriously and measures should be actively taken to promote recovery. Patients
stage IlI-1V had limited benefits compared to other subgroups, and the selection
and surgical procedures need to be more cautious.

KEYWORDS

conformal sphincter preservation operation, EORTC QLQ-C30, EORTC QLQ-CR38,
health-related quality of life, reference values, ultra-low rectal cancer

1 Introduction

Owing to the unique anatomical structure of ultralow rectal cancer,
preserving anal function and QoL for patients while ensuring
oncological safety has always been not only a difficult and hot topic
(1) but also a key factor in measuring the success or failure of sphincter-
preserving operation (2). In addition, with multimodality therapy
becoming the mainstream treatment mode for rectal cancer (3),
preoperative and postoperative radiotherapy and chemotherapy can
not only improve the anal preservation rate and prognosis but also
cause a decline in patients' functional status and QoL (4). Furthermore,
studies have shown that QoL is an independent risk factor affecting the
prognosis of CRC patients (5). Therefore, the evaluation of QoL after
rectal cancer operation, especially after sphincter-preserving operation,
is particularly important.

On the basis of the anatomical basis related to anal function
after sphincter-preserving operation (6, 7), CSPO have been
innovatively proposed by the Colorectal Surgery Department of
Shanghai Changhai Hospital (2). CSPO retains more dentate line
and distal rectal wall and also protects the autonomic nerve by
avoiding dissection in the sphincteric space. In addition, the
anastomosis is fashioned on the part with more rectal wall
preserved, thus the anastomosis can be 2-3 cm above the dentate
line to get more satisfactory anal function after resection. Our center
has proven the oncological safety and functional preservation
advantages of CSPO over low anterior resection (LAR) and
abdominoperineal resection (APR) through previous research (6),
and we wrote this technique into the Chinese Expert Consensus on
Digestive Tract Reconstruction in Mid-Low Rectal Cancer Surgery
(2021 Edition) (8). However, owing to the limitations of
retrospective studies, preoperative baseline QoL data are lacking,
which makes it difficult to conduct longitudinal comparisons to
prove the advantages of CSPO in preserving QoL.

The EORTC QLQ-C30 and CR38 questionnaires (9, 10) are
commonly used for QoL evaluation in CRC patients and have been

Abbreviations: QoL, Quality of life; Post-QoL, Postoperative quality of life; CSPO,
Conformal sphincter preservation operation; Pre-QoL, Preoperative QoL; CRC,
Colorectal cancer; LAR, Low anterior resection; APR, Abdominoperineal resection;

ISR, Intersphincteric resection; LARS, Low anterior resection syndrome.
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verified to have good reliability and validity in the Chinese population
(11, 12). The EORTC QLQ-C30 reference value manual is the
only available source of QoL reference values (13), but it has
several shortcomings. First, these values come from the combined
cohort of CRC patients, which has limited reference value for
sphincter-preserving operation. Second, there is a lack of reference
value data for the EORTC QLQ-CR38 QoL measurement
scale specifically designed for CRC patients. Finally, these reference
values have not been updated for over 10 years. However, it is difficult
to obtain reference values through standardized preoperative
population censuses for rectal cancer (14), while a literature review
is more feasible for obtaining QoL data from previously
published literature.

Therefore, the purpose of this study was to create a new reference
value of QoL for rectal cancer patients through a literature review,
take it as the baseline QoL with reference values in the reference value
manual, and make a longitudinal comparison with the QoL data after
CSPO. To prove the advantages of CSPO in QoL preservation and
provide a baseline QoL reference value comparison for future
research related to sphincter-preserving operation.

2 Method
2.1 Study design

We retrospectively collected the clinical baseline data of 123
ultralow rectal cancer patients who underwent CSPO in the
Colorectal Surgery Department of Shanghai Changhai Hospital
from August 2011 to April 2020. The inclusion and exclusion
criteria for patients undergoing CSPO were described previously
by Sun et al. (7). The 123 patients were retrospectively followed up
with the quality of life questionnaire (EORTC QLQ-C30, CR38).
All patients who did not complete the questionnaire were
excluded, and all patients who completed the questionnaire were
included in the study, regardless of recurrence and metastasis. This
study was approved by the Medical Ethics Committee of Changhai
Hospital Affiliated with Naval Medical University, approval number
B2019-006, and patients and their families signed informed
consent forms.
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This study consisted of three parts. First, we retrieved and
screened literature that included preoperative EORTC QLQ-C30
and CR38 questionnaire data for rectal cancer patients. Second, we
obtained new preoperative EORTC QLQ-C30 and CR38 reference
values through a literature review. Finally, we compared the
postoperative QoL data of CSPO patients with newly derived
preoperative reference values, norm values for CRC patients and
the general population from the EORTC QLQ-C30 reference
value manual.

2.2 Main outcome measures

This study applied the EORTC QLQ-C30 and CR38
questionnaires to evaluate QoL in patients with rectal cancer. The
QLQ-C30 questionnaire consists of 15 items, including five
functional scales (physical function (PF), role function (RF),
cognitive function (CF), emotional function (EF), and social
function (SF)), three symptom scales (fatigue (FA), pain (PA),
nausea/vomiting (NV)), six single-item scales (dyspnea (DY),
insomnia (IN), appetite loss (AL), constipation (CO), diarrhea
(DI), financial difficulties (FD)), and one global health status scale
(GH). The QLQ-CR38 questionnaire consists of 12 items, including
four functional scales (body image (BI), sexual function (SF), sexual
enjoyment (SE), future perspective (FP)) and eight symptom scales
(micturition problem (MP), gastrointestinal symptom (GS),
chemotherapy side effect (CSF), stoma problem (SP), male sexual
dysfunction (MSD), female sexual dysfunction (FSD), defecation-
related problem (DRP), weight loss (WL)). The items in the
functional, symptom and single-item scales are scored on a four-
point scale (1=not at all, 2=a little, 3=quite a bit, 4=very much),
whereas the GH/QoL items are scored on a seven-point scale (from
1=very poor to 7=excellent). All scales are standardized to scores
ranging from 0 to 100. Higher scores on the GH/QoL and
functional dimensions and lower scores on the symptom
dimensions indicate better QoL scores.

These two questionnaires have sufficient reliability, validity and
sensitivity (15) and have been widely used internationally. The
reliability and validity of the Chinese version have also been
validated in Chinese populations Regarding the significance of
changes in QoL scores, a mean score change of 5-10 points was
reported as "a little" change, 10-20 points was reported as
"moderate” change, and >20 points was reported as "very much"
change (16, 17).

2.3 Extraction of new preoperative EORTC
QLQ-C30 and CR38 reference values for
rectal cancer patients

2.3.1 Literature search

We searched for literature on the EORTC QLQ-C30 and CR38
questionnaires for rectal cancer patients published in the PubMed,
Embase, Web of Science, and Cochrane Library databases until
December 21, 2022. The search strategies are shown in Table 1.
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2.3.2 Inclusion criteria
- Original research articles published in international journals;

- Adequate sample size (> 20 cases) for each literature;

- The research subjects were clinically diagnosed with
rectal cancer;

- Literature directly reported the mean and standard deviation
of each dimension of the preoperative EORTC QLQ-C30
and CR38 questionnaires, or we could obtain them through
data calculation or extraction from the literature charts;

- Moderate to high quality literature.

2.3.3 Exclusion criteria
- Reviews, animal research, basic research, case reports,
research protocols, conference papers, etc.

- Studies that did not report the mean values and standard
deviations of each dimension of the preoperative EORTC
QLQ-C30 and CR38 questionnaires or had more than 20%
missing data.

- Duplicate publications or studies.

2.3.4 Literature screening and quality assessment

The literature retrieval was conducted by two independent
researchers according to a unified search strategy. NoteExpress
literature management software was used to screen all the
retrieved literature. For literature which was uncertain whether
they could be included, two researchers discussed them first. If they
could still not decide, a third researcher intervened to decide
whether to include it. If they could still not decide, they contacted
the author to decide whether to include it.

The quality of the included literature was assessed via the
Cochrane Risk of Bias Tool for randomized controlled trials (18),
the Newcastle-Ottawa Scale for case-control studies (19), and the
Agency for Healthcare Research and Quality cross-sectional study
evaluation criteria for cross-sectional studies (20).

2.3.5 Data extraction and summarization

The sample size, source of patients, research methods, authors,
and year of all included literature were summarized, the mean and
standard deviation of each dimension were extracted from the
preoperative EORTC QLQ-C30 and CR38 questionnaires of all
included literature, and weighted averaging was performed to
obtain a new reference value.

2.3.6 Assessment of heterogeneity

Given the high clinical and methodological heterogeneity of
patient populations, regions, and treatment backgrounds in the
study. We plan to use the I” statistic and Cochran's Q test to
preliminarily quantify the heterogeneity caused by regional
differences in studys. In addition, we will report the 95%
confidence interval for each dimension to more comprehensively
reflect the distribution range of the reference values (21).
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TABLE 1 Search strategies of each database.

10.3389/fonc.2026.1724255

Questionnaire Database Search<ns/> Strategy

PubMed,
Embase,
Web of
EORTC QLQ-C30 Science,

Cochrane

Disease terms: exp. ((((((((((((((((((Neoplasm, Rectal[Title/Abstract]) OR (Rectal
Neoplasm|[Title/Abstract])) OR (Rectum Neoplasms[Title/Abstract])) OR
(Neoplasm, Rectum|[Title/Abstract])) OR (Neoplasm, Rectum|[Title/Abstract])) OR
(Rectum Neoplasm|[Title/Abstract])) OR (Rectal Tumors[Title/Abstract])) OR
(Rectal Tumor[Title/Abstract])) OR (Tumor, Rectal[Title/Abstract])) OR
(Neoplasms, Rectal[Title/Abstract])) OR (Cancer of Rectum|[Title/Abstract])) OR
(Rectum Cancers|[Title/Abstract])) OR (Rectal Cancer|Title/Abstract])) OR
(Cancer, Rectal[Title/Abstract])) OR (Rectal Cancers[Title/Abstract])) OR (Rectum
Cancer|[Title/Abstract])) OR (Cancer, Rectum[Title/Abstract])) OR (Cancer of the
Rectum|[Title/Abstract]))).ab,ti.

library
databases

Questionnaire terms: ((((((((European Organization for Research and Treatment of
Cancer quality of life questionnaire[Title/Abstract]) OR (EORTC QLQ-C30[Title/
Abstract])) OR (EORTC QLQ C30[Title/Abstract])) OR (EORTC C30[Title/
Abstract])) OR (EORTC-C30([Title/Abstract])) OR (QLQ-C30[Title/Abstract])) OR
(QLQ C30[Title/Abstract])) OR (C30[Title/Abstract])).ab,ti.

<ns/>1 AND <ns/> 2

PubMed,
Embase,
Web of
EORTC QLQ-CR38 Science,

Cochrane

Disease terms: exp. ((((((((((((((((((Neoplasm, Rectal[Title/Abstract]) OR (Rectal
Neoplasm|[Title/Abstract])) OR (Rectum Neoplasms[Title/Abstract])) OR
(Neoplasm, Rectum|Title/Abstract])) OR (Neoplasm, Rectum|[Title/Abstract])) OR
(Rectum Neoplasm|[Title/Abstract])) OR (Rectal Tumors[Title/Abstract])) OR
(Rectal Tumor[Title/Abstract])) OR (Tumor, Rectal[Title/Abstract])) OR
(Neoplasms, Rectal[Title/Abstract])) OR (Cancer of Rectum|[Title/Abstract])) OR
(Rectum Cancers[Title/Abstract])) OR (Rectal Cancer[Title/Abstract])) OR
(Cancer, Rectal[Title/Abstract])) OR (Rectal Cancers|[Title/Abstract])) OR (Rectum
Cancer|[Title/Abstract])) OR (Cancer, Rectum|[Title/Abstract])) OR (Cancer of the
Rectum|Title/Abstract]))).ab,ti.

library
databases

Questionnaire terms: ((((((((European Organization for Research and Treatment of
Cancer quality of life questionnaire[Title/Abstract]) OR (EORTC QLQ-CR38|Title/
Abstract])) OR (EORTC QLQ CR38|Title/Abstract])) OR (EORTC C30][Title/
Abstract])) OR (EORTC-C30[Title/Abstract])) OR (QLQ-C30[Title/Abstract])) OR
(QLQ C30[Title/Abstract])) OR (C30[Title/Abstract])).ab,ti.

<ns/>1 AND <ns/> 2

2.4 Comparative study of the post-QoL of
CSPO patients

The new reference values for the Pre-QoL of rectal cancer patients
and the CRC patient norm in the EORTC QLQ-C30 reference value
manual can serve as baseline values for the Pre-QoL of rectal cancer
patients. The general population norm of the EORTC QLQ-C30
reference value manual can be used as a control for the QoL of
general population. The Post-QoL of retrospectively collected CSPO
patients was compared with the above reference values.

2.5 Statistical analysis

SPSS 26.0 was used for data analysis. The QoL data were
expressed as X + S. A simple t-test was used for comparisons
between groups. P<0.05 indicated a statistically significant
difference. A difference in the QoL score of >10 points was
considered to indicate a clinically significant difference.
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3 Results
3.1 Literature review

A total of 1527 literature that used the EORTC QLQ-C30 were
retrieved, and 34 were ultimately included after screening
(Figure 1). The included literature involved 7117 patients, mainly
from China, Germany, the Netherlands, the UK, Australia, Korea,
France and other countries, and all were moderate to high quality
researches (Supplementary Tables 1-3).

A total of 754 literature that used the EORTC QLQ-CR38 were
retrieved, and 14 articles were ultimately included in the quality
assessment (Figure 2). The included articles involved 3925 patients,
mainly from China, Germany, Korea, Australia, Japan and other
countries, and all were moderate to high quality researches
(Supplementary Tables 1-3).

The basic information of the included literature is shown
in Table 2.
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Literature identified through database
search(n=1527)

Pubmed :277 Embase:534
Web of Science: 509 Cochrane library:207
( Exclude(n=697)
N -Duplicate literature(n=665)

-Reviews, Meta-Analysis(n=28)
\_ -Animal and basic research(n=4)

[ Literature selected for abstract review(n=830) ]

Exclude for inconsistent research
content (n=709)

L

[ Literature selected for full text review(n=121) ]

Exclude(n= 87)
-Duplicate literature(n=2)
-inconsistent research content(n=80)
-Abstract, research protocols(n=3)
-Inadequate sample size(n=2)

N
[ Literature selected for data extraction(n=34) ]

FIGURE 1
The literature screening flow chart of EORTC QLQ-C30.

3.2 Data summary for CSPO patients was 35 (7-114) months. The baseline
characteristics of CSPO patients are summarized in Table 5, and
the demographic baseline data comparison between CSPO and
reference values is shown in Table 6. The results of heterogeneity

analysis in different regions of patients are shown in
with a response rate of 85.37%. The median follow-up time  Supplementary Table 4.

The newly derived reference values are summarized in Table 3,
4. 105 of the 123 CSPO patients completed the EORTC QLQ-
CR30 and CR38 questionnaires and were included in the study,

Literature identified through database
search(n=754)
Pubmed :141 Embase:193
Web of Science: 319  Cochrane library:101

Exclude(n=332)
-Duplicate literature(n=314)
-Reviews, Meta-Analysis(n=18)

1

N

[ Literature selected for abstract review(n=422) ]

|

Exclude for inconsistent research
content (n=334)

[ Literature selected for full text review(n=_88) ]

Exclude(n= 74)
-Duplicate literature(n=2)
-inconsistent research content(n=68)
-Abstract, research protocols(n=1)
-Data missing(n=3)

[ Literature selected for data extraction(n=14) ]

FIGURE 2
The literature screening flow chart of EORTC QLQ-CR38.
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TABLE 2 The basic information of the included literature.

10.3389/fonc.2026.1724255

Author Year n Country Questionnaires
Simon et al. 2013 74 China C30 CR38
Kang et al. 2020 342 Korea C30 CR38
Gilbert et al. 2022 88 UK C30

Zheng et al. 2018 171 China C30 CR38
Irene et al. 2022 389 German C30 CR38
Zhang et al. 2015 852 China C30 CR38
Morielli et al. 2021 32 Canada C30

Andersson et al. 2013 385 Belgium, Canada, Denmark, German, the Netherlands, Korea, Spain, Sweden C30 CR38
Sun et al. 2018 220 China C30

Rodrigo et al. 2021 61 Brazil C30 CR38
Rebekka et al. 2021 1025 German C30 CR38
Laetitia et al. 2008 306 France C30

Francesco et al. 2012 164 UK, Spain, Sweden C30

McLachlan et al. 2016 297 Australia C30 CR38
Yumiko et al. 2017 137 Japan C30 CR38
Alice et al. 2017 272 the Netherlands C30

Hompes et al. 2014 92 UK C30

Lacy et al. 2022 45 Spain C30

Schmidt et al. 2005 368 German C30

Alves et al. 2018 29 Brazil C30 CR38
Stephanie et al. 2019 51 Australia C30

Hosni et al. 2022 101 Canada C30

Bencova et al. 2016 64 Slovakia C30

Vaneja et al. 2020 61 Slovenia C30

Anna et al. 2022 223 Denmark C30

Kurian et al. 2016 54 Canada C30

Tjandra et al. 2001 42 Australia C30

Han et al. 2014 54 Canada C30

Schmidt et al. 2005 58 German C30

Juan et al. 2006 83 Spain C30 CR38
Herman et al. 2012 50 America C30 CR38
Qaderi et al. 2021 710 the Netherlands C30

Anneke et al. 2013 30 Canada C30 CR38
Gilbert et al. 2020 187 UK C30

3.3 Comparison between the CSPO
postoperative C30 score and the newly
derived preoperative C30 reference value

Compared with the newly derived preoperative C30 reference
value for rectal cancer patients, there was no statistically significant

Frontiers in Oncology

difference in demographic baseline between CSPO and reference
value. However, CSPO patients showed statistically significant
differences in Post-QoL in 5 out of 15 dimensions of the C30
scale, and all of those patients had better QoL scores. Among them,
the GH was 7.7 points higher, and there were significant differences
in the EF dimension (12.6 points higher) and symptom dimension
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TABLE 3 Newly derived reference values of preoperative EORTC QLQ-C30 for rectal cancer patients.

PF EF, F : NV AL : :
: ( .) (RF) Role ( .) (€ .). (SF) Social (GH) Global (FA) N (DY) (PA) (IN) \ ). (CO) ((o])] (FD) Financial
Domain Physical . Emotional Cognitive . . Nausea/ : : Appetite o : iop: .
) function ) . function health status  Fatigue " Dyspnea Pain Insomnia Constipation Diarrhea difficulties
function function function vomiting loss
N 7117 7117 7117 7117 7117 7117 7117 7117 7117 7117 7117 7117 7117 7117 6778
Average 86.4 79.8 73.5 84.9 78.9 66.8 26.0 53 10.7 19.5 27.1 13.7 16.4 21.7 15.5
SD 17.5 274 22.8 19.9 24.6 22.3 24.3 16.0 219 26.2 29.6 25.0 269 289 274
95%CI 51.5-100 25-100 27.9-100 45.1-100 29.8-100 22.1-100 0-74.6 0-37.3 0-54.5 (7)_1 9 0-86.4 0-63.7 0-70.2 0-79.5 0-70.2

TABLE 4 Newly derived reference values of preoperative EORTC QLQ-CR38 for rectal cancer patients.

(DRP)
. (B1) (SF) (SE) Sexual  (FP) Future _(MP). 1557 ek (MSD) Male  (FSD) Female  h o6 cation- s

Domain  Body Sexual 2 . micturition Chemotherapy Gastrointestinal sexual sexual Weight

. " enjoyment perspective ; . . related

image function problem side effects symptoms dysfunction dysfunction problem
N 3925 3540 1744 3925 3540 3759 3925 2769 2389 3194 3536
Average 82.9 422 53.0 53.0 23.8 12.8 17.5 36.2 222 25.6 17.5
SD 235 33.6 30.0 31.2 177 15.6 16.4 33.1 26.9 185 26.2
95%CI 35.8-100 | 0-100 0-100 0-100 0-59.1 0-43.9 0-50.2 0-100 0-75.9 0-62.6 0-69.9
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TABLE 5 Baseline characteristics of CSPO.

Total (h=105)

Gender (cases)

Male 67 (64%)
Female 38 (36%)
Age (years) 60.86 + 10.42
BMI (Kg/m?) 2278 +3.18
Neoadjuvant therapy

Yes 37 (35%)
No 68 (65%)
Distance of tumor from anal verge (cm) 35+ 1.1
cTNM staging

I-1I 47 (45%)
-1V 58 (56%)
pTNM staging

-1 85 (81%)
I-1v 20 (19%)
Postoperative complications

Yes 18 (17%)
No 87 (83%)

Clavien—Dindo complications classification

0 87 (83%)

1 3 (3%)

1I 14 (13%)
1II 1 (1%)

v 0
Postoperative hospital stay (days) 6.5+25
Closure of stoma

Yes 100 (95%)
No 5 (5%)
Duration of stoma (Median months) 8

PFS3 92/105; 88%
0S3 102/105; 97%

(IN lower by more than 10 points; PA and AL lower by more than 5
points). There was a significant difference in the PF dimension, but
it was not clinically significant (3.4). These results indicate that with
a median follow-up time of 35 months, the Post-QoL of CSPO
patients exceeded the Pre-QoL of rectal cancer patients. (Figure 3,
error bars with 95% CI, * indicates a significant difference and a
difference > 5, * * indicates a significant difference and a difference >
10, * * * indicates a significant difference and a difference > 20).
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3.4 Comparison of the CSPO postoperative
C30 score and preoperative C30 norm in
patients with CRC

Compared with the preoperative C30 norm of the CRC, there
was no statistically significant difference in demographic baseline
between CSPO and C30 norm. However, CSPO patients showed
statistically significant differences and better QoL scores in 10 out of
15 dimensions of the C30 scale. Among them, the GH was 13.8
points higher, and there were significant differences in functional
dimensions (PF, RF), and EF were all more than 10 points higher)
and symptom dimensions (FA, PA, IN, and AL were more than 10
points lower, and DY dimensions were more than 5 points lower).
There was a statistically significant difference in NV symptoms, but
the difference was not significant (-4.8); however, DI (6.6)
symptoms were slightly improved in the CSPO group. This
finding indicates that with a median follow-up time of 35
months, the Post-QoL of CSPO patients can significantly exceed
the Pre-QoL of CRC patients. (Figure 3).

3.5 Comparison between the CSPO
postoperative C30 score and the general
population C30 norm

Compared with the general population C30 norm, there was no
significant or clinical difference in the Post-QoL of CSPO patients in
11 out of 15 dimensions of the C30 scale. CSPO patients have a mild
decrease in SF (-6.2) and a moderate improvement in DI symptoms
(16.2) but a mild improvement in EF (9.8) and a moderate decrease
in PA symptoms (-10.4). This finding indicates that with a median
follow-up time of 35 months, the Post-QoL of CSPO patients can
reach a level similar to that of the general population. (Figure 3).

3.6 Comparison of gender subgroups
between the CSPO postoperative C30
score and preoperative C30 norm in
patients with CRC

Compared with the preoperative C30 norm of the CRC,
regardless of gender, the CSPO showed statistically significant
differences in GH, functional dimensions (PF, RF, EF), and
symptom dimensions (AL, FA, PA), with better scores ranging
from mild to moderate. There was no statistically significant
difference in demographic data between the CSPO and
preoperative C30 norm gender subgroups. In addition, compared
with the female subgroup, the male subgroup presented a moderate
decrease in the scores of DY and IN, but at the same time, the male
subgroup presented a slight improvement in the DI (9.1). On the
basis of the above analysis results, the score differences in the
dimensions of DY, IN, and DI in the CSPO group are attributed
mainly to the male subgroup. Compared with the female subgroup,
the male subgroup benefits more from the Post-QoL of CSPO
patients. (Figures 4).
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TABLE 6 The demographic baseline data comparison between CSPO and reference values.

Gender Age
Questionnaires
Male Female Average HERELE \
(Slagely
CSPO 67 38 60.86 105 10.42 105 47 58
C30 4158 2876 0.331 61.12 4430 | 10.6 2222 | 0.804 2710 | 3444 0.882
CR38 2450 1392 0.993 62.46 1234 | 10.8 887 0.144 1510 | 1910 0.901
C30 reference value 13225 | 9028 0.362 4720 | 8066 | 0.097
CSPO male subgroup 30 37
C30 male subgroup 2705 | 4910 | 0.115
CSPO female subgroup 16 22
C30 female subgroup 1669 | 2483 | 0.811
CSPOI-II stage 31 16
C30 I-1I stage 2705 1669 0.563
CSPOIII-1V stage 36 22
C30 III-IV stage 4910 2483 0.485

3.7 Comparison of stage subgroups
between the CSPO postoperative C30
score and preoperative C30 norm in
patients with CRC

There was no statistically significant difference in demographic
data between the CSPO and preoperative C30 norm stage subgroups.

In addition, compared with the preoperative C30 norm of CRC
patients, the GH, functional dimensions (PF, EF), and symptom
dimensions (IN, PA) of the 0-II stage subgroup in CSPO patients had
mildly to moderately better QoL scores than the preoperative levels
did, but there was a slight increase in the FD dimension (6.7). In the
II-IV stage subgroup, there was only a moderate improvement in
GH (15.2) and a significant improvement in EF (21.5). (Figures 5).
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3.8 Comparison between the CSPO
postoperative CR38 score and the newly
derived preoperative CR38 reference value

Compared with the newly derived preoperative CR38 reference
value for rectal cancer patients, there was no statistically significant
difference in demographic baseline between CSPO and reference
value. However, CSPO patients showed a significant decrease in the
SF (-26) and SE (-29) dimensions but a moderate improvement in
the FP (17.5) and a moderate decrease in the MP (-15). (Figures 6).

4 Discussion

This is the first study to systematically extract preoperative
EORTC QLQ-C30 and CR38 reference values for rectal cancer
patients through a literature review. The reference values obtained
reflect the QoL of rectal cancer patients at the time of diagnosis.

The reference values obtained are mainly from published studies
with high heterogeneity, which have certain limitations. However,
this study provides the most comprehensive and quantifiable
approximate reference range so far, reflecting the quality of life of
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FIGURE 5
Comparison of stage subgroups between the CSPO postoperative C30 score and preoperative C30 norm in patients with CRC. * indicates a
significant difference and a difference 5, ** indicates a significant difference and a difference 10.
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Comparison between the CSPO postoperative CR38 score and the newly derived preoperative CR38 reference value. ** indicates a significant
difference and a difference 10, *** indicates a significant difference and a difference 20.

patients with rectal cancer at the time of diagnosis. These reference
values can be used as baseline data supplements for retrospective
studies of rectal cancer surgery to evaluate the impact of various
treatment interventions on QoL. In addition, when clinical studies are
conducted with Post-QoL as the outcome for rectal cancer patients, it
can also be used as a baseline reference for QoL, which is helpful for
the development and analysis of these studies (14, 22).

Compared with intersphincteric resection (ISR), CSPO not only
protects the autonomic nerves in the sphincter gap but also retains
more of the contralateral intestinal tube, which theoretically is
conducive to protecting the patient's anal function and improving
Post-QoL. As expected, compared with the preoperative baseline QoL
(newly derived preoperative C30 reference value and preoperative C30
norm of CRC) and the general population (general population C30
norm), the study revealed that low rectal cancer patients who
underwent CSPO had significantly greater QoL than the preoperative
level at a median follow-up time of 35 months and reached a level
similar to that of the general population. This finding is consistent with
the results of Pappou et al., who reported that the QoL of postoperative
rectal cancer patients showed a "V"-shaped change, with the lowest
level occurring at 6 and 12 months after surgery, and gradually
recovered or even exceeded the preoperative level at 24 months (23).

Horizontal comparison with three reference values revealed that
the global health status and functional dimensions of CSPO patients
improved after surgery, but their social function was still mildly
impaired compared with that of the healthy population, which might
be related to anal dysfunction. After sphincter-preserving operation,
some patients may experience low anterior resection syndrome
(LARS) such as urgency, frequency, and fecal incontinence, which
persist for several years and seriously affect their daily life and social
activities (24). In addition, postoperative constipation and diarrhea
symptoms in CSPO patients increased to varying degrees compared
with preoperative levels, especially compared with those in the
general population and CRC population, whereas there was no
significant difference compared with the newly derived preoperative
reference value for rectal cancer. This first indicated that
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postoperative constipation and diarrhea symptoms persist for a
long time and reduce QoL, which is also consistent with a decline
in social functioning. Second, constipation and diarrhea symptoms
were more obvious in rectal cancer patients than in the general
population and CRC population. This finding was also consistent
with the results of Chen et al., who reported that LARS symptoms
persist and affect the Post-QoL of some rectal cancer patients (25),
which indirectly suggests that we should pay more attention to the
prevention and treatment of postoperative constipation and diarrhea
symptoms in rectal cancer patients (26).

Compared with the preoperative gender subgroup reference values
of CRC, the male subgroup had more significant improvements in
dyspnea and insomnia symptoms than the female subgroup did after
CSPO, and the overall decrease in scores in these two symptom
dimensions was attributed mainly to the male subgroup. However,
the male subgroup also has more diarrhea symptoms after CSPO, and
the overall improvement in scores in this symptom dimension in the
CRC population is attributed mainly to the male subgroup. This
reflects the impact of gender differences on physical and
psychological aspects of QoL. Due to the different pelvic anatomy of
women and other accompanying factors such as obstetric trauma and
pelvic floor dysfunction, it may further affect their QoL (27) and should
be taken seriously by doctors. In addition, the diarrhea in the male
subgroup after CSPO may be attributed to the narrowness of the pelvic
cavity and the lack of radiation protection for the rectum by organs
such as the uterus, resulting in increased radiation doses. On the other
hand, this may be attributed to the inhibition of intestinal endothelial
cell function by androgens, resulting in slow recovery of intestinal
function after radiotherapy (28).

Compared with the preoperative tumor stage subgroup reference
values of CRC patients, stage III-IV patients had limited QoL benefits
compared with stage 0-II patients after CSPO (only moderate
improvement in global health status and significant improvement in
emotional function). This may be related to various factors of advanced
rectal cancer, such as a higher proportion of patients with
radiochemotherapy, more tissue being resected to ensure radical
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resection, more severe postoperative complications, shorter expected
survival time, and heavier economic burden (29, 30). This finding is
consistent with the results of Han et al., who reported that advanced
tumor stage is a risk factor for poor QoL in postoperative CRC patients
(31). This finding suggests that for patients in advanced tumor stage,
the QoL benefits of sphincter-preserving operation may be limited, so
the selection and surgical operation of sphincter-preserving operation
need to be more cautious.

Compared with the newly derived preoperative CR38 reference
value for rectal cancer, CSPO showed a moderate increase in the
future perspective dimension and a moderate decrease in the
micturition problem dimension. However, the postoperative sexual
function and sexual enjoyment dimensions were significantly lower
in the CSPO group than in the control group, and there was no
difference in the male or female sexual dysfunction dimensions
between the two groups. These findings indicate that CSPO
provides sufficient protection for the pelvic nerve plexus in patients
and that there is no significant increase in postoperative sexual
dysfunction. The significant decrease in the sexual function and
sexual enjoyment of patients may be related to several factors. First,
after CSPO, prophylactic ileostomy is routinely performed, which is
then reversed 3-6 months later. After ileostomy reversal, patients
need to adapt to the new rectum and experience a period of anal
dysfunction, which puts them in a difficult stage for a long time,
greatly affecting their interest and pleasure in sexual life (32). Second,
unlike the Western population, many couples in China have no sex
life after the age of 50 years due to the influence of traditional habits
(33), and the answers to sexual questions are relatively conservative,
which affects the results (34). Finally, both the CSPO population and
the reference population have relatively low response rates to several
items related to sexual function, which may not reflect the true
situation. This suggests that for patients who plan to undergo CSPO,
doctors should fully inform them of the negative effects on
postoperative sexual function and pleasure before surgery. In
addition, postoperative measures such as early ileostomy reversal,
anal lifting exercise, and neurophysiological treatment should be
actively taken to shorten the process of anal dysfunction (35).

This study is the first to explore the reference values of the EORTC
QLQ-C30 and CR38 through a literature review, but it has several
limitations. First, the 43 articles included in this study had significant
differences in population characteristics, geographic regions,
measurement methods, etc., resulting in high heterogeneity when
data were merged. In addition, no special postoperative bowel-
function instruments were used to evaluate bowel dysfunction, and
the impact of various factors on postoperative anal function and
quality of life was only analyzed through univariate comparisons,
without considering the influence of confounding factors. These may
not only affect the validity of the reference values, but the interpretation
of related conclusions also needs to be more cautious. Second, the QoL
reference values in this study were obtained from rectal cancer patients
who had not received treatment after diagnosis. There is a lack of data
on patients with stable conditions after neoadjuvant therapy, and the
reference values of these patients may be more suitable for comparative
studies of sphincter-preserving operation. Third, we adopted quite
strict inclusion criteria, but owing to the large sample size, this does not
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affect the robustness of the reference values. In addition, due to the
exclusion of patients who were lost to follow-up after CSPO, this
selection bias may affect the reliability of the results. However, our
overall questionnaire completion rate was 85.37%, and this impact is
also limited. Fourth, in the comparative study between CSPO and
various reference values, we compared the available demographic
baseline data as much as possible to eliminate baseline differences.
However, the available demographic data is limited, so it may not be
possible to completely eliminate inter group differences that could
affect the reliability of the results. In addition, when comparing the age
subgroups of CSPO and C30 reference values, there were differences in
baseline between the two groups due to factors such as too many
subgroups, so further analysis and comparison were not conducted.
For these reasons, it is necessary in the future to establish a more
reliable and clinically comparable QoL reference value system by
implementing standardized data collection, subgroup stratification,
and multidimensional assessment.

In summary, this study revealed that low rectal cancer patients who
underwent CSPO had a significant improvement in QoL after a
median follow-up time of 35 months and reached a level similar to
that of the general population. However, the long-term presence of
symptoms such as constipation and diarrhea after sphincter-preserving
operation continues to affect the Post-QoL of patients and requires
timely treatment. In addition, for rectal cancer patients with stage ITI-
IV tumors, the QoL benefit after CSPO is limited. Finally, patients
should be fully informed of the negative impact of surgery on their
sexual function and sexual enjoyment before CSPO, and postoperative
active measures should be taken to promote recovery.
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