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1  |  INTRODUC TION

Anal sphincter injures of the external anal sphincter (EAS) and/or 
internal anal sphincter (IAS) muscle following childbirth may result in 
fecal incontinence (FI) or anal incontinence.

The dominating symptoms of FI depend on the underlying 
pathophysiology. Injuries of the IAS are generally associated with 

passive leakage while injuries of the EAS are associated with ur-
gency.1 Women with urgency have more rapid rectal sensation 
when examined with anorectal manometry and weaker squeeze 
pressures on digital rectal examination and experience a lower 
quality of life.2

Scoring systems for assessing FI are valuable when evaluating 
symptoms, severity, and effect of interventions. The most well- known 
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Abstract
Objective: The aim of the current study was to assess whether Low Anterior Resection 
Syndrome (LARS) score could provide additional unique information to the Wexner 
score when assessing fecal incontinence (FI) in women with previous obstetric injury, 
thus providing a better foundation for treatment decisions.
Methods: This was a retrospective cohort study with intraindividual comparison of 
two scoring systems. Women with previous obstetric injury and diagnosed with FI be-
tween January 1, 2015, and December 31, 2018, with valid LARS and Wexner scores 
were included. Statistical methods used were Spearman rank correlation, Kendall τ, 
scatterplot, and ratios.
Results: Seventy women were included. Correlation coefficients varied from 0.42 to 
0.66 (Spearman rank correlation) and 0.44 to 0.51 (Kendall τ). Cohen κ values varied 
from 0.33 to 0.67. No strong association was seen in the correlation analyses or the 
scatterplot.
Conclusion: LARS score was shown to provide extra relevant information when as-
sessing FI in women with previous obstetric injury. All symptoms should be considered 
relevant when assessing FI since it is a complex condition and should be approached 
accordingly. The authors suggest a combination of LARS and Wexner scores when 
assessing FI among women with previous obstetric injury.
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and frequently used system is the Wexner score3,4 (Appendix S1). It 
comprises five questions and covers incontinence of liquid feces, 
solid feces and flatus, use of pads, and change in lifestyle caused by 
FI.8 Wexner score lacks questions targeting urgency and may not 
portray all symptoms of injury to the EAS.

The low anterior resection syndrome (LARS) score5 (Appendix 
S2) is a scoring system to assess symptoms (urgency and fragmenta-
tion) characteristic of LARS. LARS score is divided into three catego-
ries: no LARS, minor LARS, and major LARS, where no LARS has little 
clinical significance. Major LARS among women aged 50– 79 years is 
19%, and in the general population is approximately 15%.6 The LARS 
score measures leakage of flatus and liquid stool, number of bowel 
evacuations, evacuations within an hour of the previous one, and 
finally urgency.

It was our conviction that LARS score would provide additional 
information to the Wexner score when assessing FI where urgency is 
the dominant symptom following injury to the EAS such as in women 
with previous obstetric injury.

Although the LARS score aims to assess bowel dysfunction 
after low anterior resection for rectal cancer, it has been used 
for assessment of bowel dysfunction in patients after radical cys-
tectomy and surgery for endometriosis (with or without bowel 
resection).7,8

The hypothesis of this study was that the LARS score contrib-
utes with clinically relevant information to the Wexner score when 
assessing FI in women with previous obstetric injury.

2  |  METHODS AND MATERIAL S

FI was defined as involuntary passage of solid or liquid stool. 
Obstetric injuries involve previously diagnosed obstetric anal 
sphincter injuries documented in the medical notes or the patient's 
own report of previous obstetric injury at their first appointment at 
the Colorectal Surgical Outpatient Clinic in Umeå Hospital, Sweden.

This study was designed as a retrospective cohort study. All pa-
tients diagnosed with FI (International Classification of Disease, Tenth 
Revision, Swedish Edition [ICD- 10- SE], code R15.9)9 at the Colorectal 
Surgical Outpatient Clinic of Umeå University Hospital, Sweden, 
between January 1, 2015, and December 31, 2018, were identi-
fied in the medical records. Records were then screened for women 
with valid LARS and Wexner scores and met the inclusion criteria. 
Inclusion criteria are presented in Figure 1. Women were excluded if 
LARS or Wexner scores were invalid as a result of not answering all 
of questions or if FI could be explained by factors other than previ-
ous obstetric injury.

F I G U R E  1  Flow chart of inclusion and exclusion criteria. A total of 108 patients diagnosed with fecal incontinence (FI) and valid low 
anterior resection syndrome (LARS) and Wexner scores were identified in the medical charts. Thirty- eight of the 108 women presented with 
other causes of FI. ICD- 10- SE, International Classification of Disease, Tenth Revision, Swedish Edition.
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    |  841ALMKVIST et al.

In 2015, combination of LARS and Wexner scores were intro-
duced for routine assessment of patients with anorectal disease at 
the Colorectal Surgical Outpatient Clinic.

Data were collected and registered in a database (Microsoft 
Access 2013). Variables registered were: date of first visit to the 
clinic; date of birth; cause; presence of damage to the IAS, EAS, 
or the puborectal muscle detected with three- dimensional anal ul-
trasound; examination with anorectal manometry; defecography 

and transit time (if performed); interventions; LARS score; Wexner 
score; and body mass index (kg/m2).

Statistical methods and analyses were chosen and discussed 
with a senior expert in biostatistics. Variables were generally 
considered nonparametric. Spearman correlation test was used 
when both variables were continuous, while the Kendall τ test 
was used when at least one of the variables was considered or-
dinal with stepwise classes rather than a continuous ratio scale. 

TA B L E  1  Characteristics of the 70 women included categorized by presence of injury detected or no injury to the IAS, EAS, or puborectal 
muscle.

All participants
Injury to the IAS, EAS, or 
puborectal muscle

No injury detected with three- 
dimensional endoanal ultrasound

Number 70 60 10

Age, mean (minimum/maximum), year 50.0 (22.9/88.8) 51.3 (22.9/88.8) 42.1 (26.6/71.5)

Body mass index, mean (min/max), kg/m2, (n) 26.9 (19/42) (52) 27.0 (19/42) (42) 26.8 (22/32) (10)

Anorectal manometry (n) 49 43 6

Transit time (n) 1 - 1

Defecography (n) 2 1 1

LARS score, mean (minimum/maximum)

Flatus 5.7 (0/7) 5.8 (0/7) 5 (0/7)

Liquid stool 2.2 (0/3) 2.3 (0/3) 2.1 (0/3)

Bowel evacuations 1.3 (0/5) 1.5 (0/5) 0.5 (0/5)

Fragmentation 8.9 (0/11) 9.1 (0/11) 7.4 (0/11)

Urgency 12.3 (0/16) 12.4 (0/16) 12 (11/16)

Total score 30.6 (11/42) 31.1 (13/42) 27 (11/34)

Wexner score, mean (minimum/maximum)

Solid stool 1.7 (0/4) 1.8 (0/4) 1.2 (0/3)

Liquid stool 2.1 (0/4) 2.1 (0/4) 2.1 (0/4)

Flatus 2.9 (0/4) 2.9 (0/4) 2.6 (0/4)

Use of pads 2.1 (0/4) 2.1 (0/4) 1.9 (0/4)

Lifestyle changes 2.4 (0/4) 2.5 (0/4) 2.0 (0/4)

Total score 11.2 (2/20) 11.5 (2/20) 9.8 (2/18)

Interventions (n)

Sacral nerve modulation 11.4 (8) 11.7 (7) 10.0 (1)

Biofeedback therapy 15.7 (11) 18.3 (11) - 

Reconstructive surgery of the anal sphincter 12.9 (9) 15.0 (9) - 

Medical treatments 5.7 (4) 3.3 (2) 20.0 (2)

Other 12.9 (9) 11.7 (7) 20.0 (2)

Multiple interventions 35.7 (25) 35.0 (21) 40.0 (4)

No intervention 5.7 (4) 5.0 (3) 10.0 (1)

Injury on three- dimensional endoanal 
ultrasound

IAS (n) 8.6 (6) 8.6 (6)

EAS (n) 17.1 (12) 17.1 (12)

IAS and EAS (n) 55.7 (39) 55.7 (39)

IAS, EAS, and puborectal muscle (n) 2.9 (2) 2.9 (2)

Puborectal muscle (n) 1.4 (1) 1.4 (1)

Abbreviations: EAS, external anal sphincter; IAS, internal anal sphincter; LARS, low anterior resection syndrome.
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Cohen κ was used to calculate and describe congruence between 
two estimates with the advantage of an established interpreta-
tion scale.10

Calculations were performed in Stata version 13.1 (StataCorp 
LLC). Correlation analyses included nonparametric tests of asso-
ciations (Spearman rank correlation and Kendall τ). Wexner score 
was considered an ordinal variable. LARS score was considered an 
ordinal variable independently whether it was divided into existing 
categories (no LARS, minor LARS, and major LARS) or analyzed as a 
numeric total score. Spearman rank correlation test was used to cal-
culate the association between total LARS and total Wexner scores. 
The Kendall τ was used to measure associations between the three 
LARS categories (no LARS 0– 20, minor LARS 21– 29, and major LARS 
30– 42) and Wexner score.

There are several methods for analyzing associations between 
variables. Both LARS and Wexner scores are considered ordinal vari-
ables regardless of whether they are divided into categories or ana-
lyzed as total scores. Since total LARS score and total Wexner score 
have many steps, Spearman rank correlation test was chosen. When 
analyzing possible associations between LARS score categories and 
total Wexner score, Kendall τ was chosen because of the low number 
of levels.11,12

Matrices were formed to further investigate possible associa-
tions between the scores. To enable construction of matrices, the 
Wexner score was divided into three categories depending on the 
total score (1– 5, 6– 10, and >10 points). Existing LARS score catego-
ries were used. The number of participants within the diagonal and 
outside of the diagonal in the matrix were calculated as a measure of 

correlation between the scores. Cohen κ was calculated where LARS 
and Wexner scores were entered as independent measurements of 
incontinence, to estimate reliability between categorical items.

The analyses above were performed for all participants, and for 
participants with and without damage to the IAS, EAS, and puborec-
tal muscle, as well as dichotomized for participants 50 years and 
older and those younger than 50 years.

Approval by the regional ethics review board in Umeå was 
granted May 2, 2017, and July 17, 2018 (identification numbers 
2017/189- 31 M and 2018– 217- 32 M). The study was conducted in 
accordance with the application approved by the regional ethics re-
view board in Umeå, and no informed consent was collected. The 
data set was anonymized before analyses and no result can be traced 
back to a specific patient.

This study has been reported in accordance with the STROBE 
(Strengthening the Reporting of Observational Studies in 
Epidemiology) checklist.

3  |  RESULTS

A total of 108 patients diagnosed with FI and with valid LARS and 
Wexner scores were identified in the medical records, of whom 70 
women met the inclusion criteria (Figure 1). Fifty- five women re-
ported a previous obstetric injury at their first appointment at the 
Colorectal Outpatient Clinic. Fifteen women had a previously docu-
mented obstetric anal sphincter injury in the medical charts, with 
third-  to fourth- degree tear.

F I G U R E  2  Scatterplot of distribution of total low anterior resection syndrome (LARS) and Wexner scores. Markers in light blue represent 
the 10 women who did not have sphincter damage when examined with three- dimensional endoanal ultrasound despite previous obstetric 
injury and presence of fecal incontinence.
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    |  843ALMKVIST et al.

The mean age of patients was 49 years, with 33 women aged 
50 years and older and 37 women aged younger than 50 years. In 10 
women (mean age, 42 years [SD, 15.8]) with FI and a history of obstetric 
injury, there was no apparent damage to the IAS, EAS, or puborectal 
muscle when examined with three- dimensional endoanal ultrasound. 
Sixty (85.7%) women (mean age, 51 years [SD, 17.7]) showed injury to 
the IAS, EAS, or the puborectal muscle. Forty- nine (70%) women had 
been referred for anorectal manometry: one for transit time and two 

for defecography. Results of anorectal manometry are presented in 
Table 3.

The following treatments for FI were noted: sacral nerve mod-
ulation, eight (11.4%); biofeedback therapy, 11 (15.7%); reconstruc-
tive surgery of the anal sphincter, nine (12.8%); medical treatment, 
four (5.7%); other, eight (11.4%); multiple intervention, 22 (31.4%); 
and no treatment, i.e. no further treatment at the surgical outpatient 
clinic, four (5.7%).

F I G U R E  3  Distribution of total low anterior resection syndrome (LARS) and Wexner scores for all participants.

F I G U R E  4  Results from questions 1 through 4 of the low anterior resection syndrome (LARS) and Wexner scores, respectively.
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Correlation analyses Kendall τ, Spearman rank correlation test, 
and Cohen κ were used to measure correlations between LARS and 
Wexner scores. To further illustrate possible relationships between 
LARS and Wexner scores, matrices were created and ratios calculated. 
“Ratio” represents the number of participants within the diagonal of 
the matrix divided by the total number of individuals in each matrix.

Correlations between LARS and Wexner scores varied for the 
different subcategories: Kendall τ, 0.44 to 0.51 (fair); Spearman rank 
correlation test, 0.42 to 0.66 (fair to moderate); and κ, 0.33 to 0.67 
(moderate to strong). Correlation analyses with Spearman rank cor-
relation test, Kendall τ, Cohen κ, and ratios of number of participants 
in the diagonal of the matrices are presented in Table 1.

Although correlation analyses and construction of matrices illus-
trate the lack of a relationship between the two scores, the scatterplot 
(Figure 2) is of special interest since it covers the distributions of both 
LARS and Wexner scores showing wide variations between the two.

Most of the women experienced minor to major LARS and the 
total Wexner score was normally distributed and varied between 
two and 20 points (Figure 3). The distribution of specific scores 

showed that most of the women presented with urgency and frag-
mentation (Figure 4).

4  |  DISCUSSION

The LARS score invariably contributes complementary information 
when assessing FI in women with previous obstetric injury. The scat-
terplot (Figure 2) illustrates the complexity of FI and its various symp-
toms.13 No strong correlation11 between total LARS score and total 
Wexner score was seen using Spearman rank correlation test. This also 
applies to analyses of associations between the three LARS score cat-
egories and total Wexner score using Kendall τ test (Table 2). The clini-
cal manifestations of FI vary depending on the dominant symptoms, 
which can manifest differently in different scoring systems.

Approximately 12% of women with a previous vaginal delivery 
reported fecal urgency and as many as 33% of the women with an 
anal sphincter defect.14,15 These results stress urgency and frag-
mentation as important factors when assessing FI (not addressed 

TA B L E  2  Results of anorectal manometry.a

Anorectal manometry I Anorectal manometry II

Number of participants examined 15 Number of participants examined 34
Mean resting pressure (mm Hg) Minimum 8 Mean resting pressure (mm Hg) Minimum −38.8

Maximum 65 Maximum 78.7
Mean 34.7 Mean 38.1

Mean pressure increase voluntary tonus 
(mm Hg)

Minimum 9 Maximal voluntary sphincter pressure (mm Hg) Minimum −31.7
Maximum 146 Maximum 254.9
Mean 50.1 Mean 99.1

Normal examination 1 Normal examination 0
Pathological examination 14 Pathological examination 34

aBecause of changes in the examination protocol at the Department of Clinical Physiology, the results of anorectal manometry are presented for two 
cohorts: I and II.

TA B L E  3  Statistical analyses of the LARS and Wexner scores.

Kendall τ
Spearman rank 
correlation Cohen κ Ratioa

LARS score divided into 
categories and total Wexner 
score

Total LARS score and 
total Wexner score

LARS score divided into 
categories and Wexner 
score divided into three 
categories (1– 5, 6– 10, 
and >10 points)

All participants 0.5139 0.6427 0.4669 0.71

Younger than 50 years 0.4411 0.5354 0.3348 0.57

50 years and older 0.4823 0.4608 0.5836 0.89

Damage to the IAS, EAS, and/or puborectal muscle 
detected with three- dimensional anal ultrasound

0.4945 0.6572 0.4246 0.70

No observed damage to the IAS, EAS, and/or puborectal 
muscle with three- dimensional anal ultrasound

0.5039 0.4247 0.6721 0.80

Abbreviations: EAS, external anal sphincter; IAS, internal anal sphincter; LARS, low anterior resection syndrome.
aRatio represents the number of participants within the diagonal of the matrix divided by the total number of individuals in each matrix.
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in Wexner score). This is also portrayed in Figure 4 where most 
women experienced urgency and fragmentation. St. Mark's in-
continence score16 is a common tool for assessing FI in women 
with previous obstetric injury and includes urgency as a symptom. 
Unfortunately, it does not cover frequency of urgency as in the 
LARS score. Based on the present results, the routine use of a 
combination of Wexner and LARS scores provides a more clinically 
relevant mapping of relevant symptoms in women with FI second-
ary to obstetric injury.

A positive correlation between Wexner score and the presence 
of an EAS defect has been reported, and an even stronger associa-
tion has been seen in women older than 50 years with previous ob-
stetric injury.17 In a study by Ignell et al., the degree of obstetric anal 
sphincter damage correlated with the depth and angle of the de-
fect in the EAS, and with the depth, angle, and length of the defect 
in the IAS when examined 6 months after delivery with endoanal 
ultrasound. Increasing degrees of obstetric anal sphincter defects 
were associated with incontinence of flatus and liquid feces as well 
as higher total Wexner scores.18 However, the authors did not take 
urgency into consideration, a factor that has a profound effect on 
the patient's quality of life.

Structural and functional damage to the IAS is associated with 
passive FI, with involuntary leakage of feces and flatus and a de-
creased resting anal sphincter pressure.19 Individuals with passive 
leakage are more likely to be identified using Wexner score. Damage 
to the EAS affects voluntary control of continence and is more 
suited to questions targeting urgency and need for frequent evacu-
ation of the bowel. Patients with damage involving both the IAS and 
EAS are preferably evaluated using a multifactorial approach with a 
combination of LARS and Wexner scores.

FI has a negative impact on an individual's quality of life.20 
Improving clinical examination, diagnostic tools, evaluation, and treat-
ment of FI is essential to help these women.21 An important part of 
this is to optimize scoring systems, which is the subject of this study.

It might seem unorthodox to study associations between two 
scoring systems developed for different purposes. However, LARS 
score targets bowel dysfunction and symptoms seen in patients with 
LARS. These are also seen in other anorectal complaints such as FI 
in women with previous obstetric injury, as in this study. LARS score 
has previously been used for assessing bowel dysfunction in women 
who have undergone surgery for endometriosis and patients after 
radical cystectomy.7,8 FI is complex and presents with a plethora 
of symptoms such as urgency, passive leakage, or a combination of 
the two. This makes it preferable to assess FI with a combination of 
LARS and Wexner scores as presented in this study.

Limitations of this study are its retrospective design and that not 
all women who experience FI caused by obstetric injury are referred 
to the Department of Colorectal Surgery. Indeed, most women were 
followed up at their local maternity clinic, which could introduce a 
type 1 error. The sample size was limited to 70 women because of 
factors presented in Figure 1, although the number was considered 
adequate considering the aim. The findings of this study provide the 

basis for a future larger prospective study of assessment of FI and its 
symptoms assessed by combined LARS and Wexner scores.

The combination of LARS and Wexner scores provides a more 
relevant tool for the assessment of FI in women with previous ob-
stetric injury.
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