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                        ORIGINAL ARTICLE    

 Late radiation effects to the rectum and anus after treatment 
for prostate cancer; validity of the LENT/SOMA score      

    JO- Å      LUND  1,2  ,       STEIN     KAASA  1,2  ,       ARNE     WIBE  3,4  ,       ANDERS     WIDMARK  5     &         PER     FRANSSON  6    
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Care Research Centre, Faculty of Medicine, Norwegian University of Science and Technology, Trondheim, Norway, 
 3 Institute of Cancer Research and Molecular Medicine, Norwegian University of Science and Technology, 
Trondheim, Norway,  4 Department of Surgery, St. Olavs Hospital, University Hospital of Trondheim, 
Trondheim, Norway,  5 Department of Radiation Sciences, Oncology, Umeå University, Ume å , Sweden and 
 6  Department of Nursing, Ume å  University, Ume å , Sweden                             

  Abstract 
  Background.  The Late Effects Normal Tissue/Subjective Objective Management Analytic (LENT/SOMA) system for 
grading of side effects after radiotherapy was proposed several years ago. Only a few studies have previously been per-
formed on the validity of the LENT/SOMA. The aim of the present study was to validate the LENT/SOMA scoring 
system for recto-anal side effects after treatment for prostate cancer in a randomized trial.  Material and methods . A total 
of 875 patients with locally advanced prostate cancer were randomized to either hormonal treatment alone or hormonal 
treatment plus radiotherapy in the Scandinavian Prostate Cancer Group 7 (SPCG-7) study. At least three years after 
treatment was started, the 178 patients that were randomized at St. Olavs Hospital were approached. One hundred and 
three patients of these accepted inclusion. The side effects according to LENT/SOMA were graded by oncologist and 
nurse. In addition, side effects were graded according to the European Organisation for Research and Treatment of 
Cancer and the Radiation Therapy Oncology Group (EORTC/RTOG) toxicity scale and patient-reported health-related 
quality of life (HRQOL) questionnaires. Content/face validity, sensitivity and inter-rater reliability of the LENT/SOMA 
tables for rectum were analyzed.  Results.  Content/face analysis of LENT/SOMA revealed serious problems. Signifi cant 
correlations (Spearman ’ s rho  �    0.4) were found between three of 15 LENT/SOMA items and similar HRQOL items. 
LENT/SOMA score made it possible to detect signifi cant differences between the two groups of patients (p    �    0.001), 
EORTC/RTOG toxicity score did not (p    �    0.138). Inter-rater reliability was acceptable.  Conclusions.  LENT/SOMA scor-
ing system for recto-anal side effects after radiotherapy for prostate cancer displays serious diffi culties in the present 
study. Replacement of LENT/SOMA tables for rectum by a combination of patient-reported HRQOL questionnaires, 
clinical examination and objective physiological measurements might be called for.   

 Late side effects on normal tissue from curative radio-
therapy (RT) have gained increased scientifi c and 
clinical interest over the last decades. A wide range of 
evaluation methods for late side effects have been 
used in the literature, from patient-reported symptom 
scores via professional care provider reported scoring 
systems to objective, physiological measurements 
such as recto-anal manometry. Professional health-
care providers have reported late side effects by using 
the European Organisation for Research and Treat-
ment of Cancer and the Radiation Therapy Oncology 

Group (EORTC/RTOG) toxicity grading scale in a 
number of studies [1 – 3]. 

 The Scandinavian Prostate Cancer Group 7/
Swedish Society for Urological Oncology 3 (SPCG-7) 
study was initiated in 1995 and concluded in 2002. 
The object of the SPCG-7 study was to evaluate the 
effect of RT plus HT versus HT alone on survival in 
patients with locally advanced prostate cancer in a 
prospective, randomized design. The results of the 
trial reported reduction in mortality when adding RT 
to HT in locally advanced prostate cancer [4]. 
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 Radiotherapy for prostate cancer can induce 
 several types of gastrointestinal morbidities such as 
proctitis and recto-anal dysfunction. There are mul-
tiple reports on recto-anal side effects after pelvic 
radiotherapy [5], including a variety of evaluation 
methods. Thus, to compare results between studies 
and to conduct a meta-analysis is diffi cult. 

 The LENT/SOMA tables for grading of 
RT-induced side effects were developed in 1995 
by an expert working group within the EORTC/
RTOG. The group used the EORTC/RTOG toxi city 
scoring system as a basis, with the purpose to improve 
it and develop a system which  ‘ embodies simplicity 
of design and will result in accuracy of detail ’  [6]. 
Since then, the LENT/SOMA scoring system for the 
rectum has been applied in reports on radiotherapy 
for prostate cancer [5,7,8], although validation 
reports remain relatively few [5,6,9 – 12]. Validation if 
the LENT/SOMA tables for non-pelvic malignancies 
have also been reported, demonstrating that LENT/
SOMA was the most accurate scale when compared 
to RTOG and National Cancer Institute  –  common 
toxicity criteria (NCI-CTC) [13]. The LENT/SOMA 
tables have later been included as part of the Com-
mon toxicity criteria for adverse events (CTCAE ver-
sion 3.0) which has been recommended as common 
platform for reporting of adverse events [14]. 

 The aim of the present study was to analyze the 
content/face validity, sensitivity and inter-rater 
(nurse vs. doctor) reliability of the LENT/SOMA 

scoring system for radiation-induced recto-anal 
toxicity.  

 Material and methods  

 Patients 

 The SPCG-7 study included prostate cancer patients 
stages T1G3, T2G2-G3, T3G1-3 N0M0. Patients 
were randomized to HT alone (three months total 
androgen blockage, TAB, followed by antiandrogen) 
or HT plus RT. Details of the study population and 
treatment are previously reported [4,15]. 

 A total of 178 patients were included by random-
ization in the SPCG-7 study at St. Olavs Hospital 
(Figure 1). Seventeen patients died prior to start of 
the present study, leaving 161 patients to be invited. 
These patients were approached at least three years 
after randomization for inclusion in the present study. 
The invitation was sent by mail, accompanied by 
HRQOL questionnaires EORTC QLQ-C30 [16] 
and QUFW-94 [17]. 

 Fifty eight patients declined and 103 patients 
accepted the invitation and were included in the pres-
ent study. Of these, 55 patients were randomized to HT 
alone, whilst 48 were randomized to HT plus RT.   

 Questionnaires 

 The EORTC QLQ-C30 version 3.0 consists of 30 
single items (questions), where patients are asked 

SPCG-7/SFUO-3 (n = 875)

Other center (n = 697)

Randomized at St Olavs University Hospital (n = 178)

HT (n = 91) HT + RT (n = 87)

Deaths (n = 6)Deaths (n = 11)

Invited to study (n = 81)Invited to study (n = 80)

Accepted inclusion (n = 55) Accepted inclusion (n = 48)

Analyzed (n = 55) Analyzed (n = 48)

RT given (n = 2)

Inclusion not
accepted (n = 33) 

Inclusion not
accepted (n = 25) 

  Figure 1.      Consort diagram.  
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to grade their symptoms on a 10-point numerical 
rating scale. These items cover six functional scales 
that measure physical, role, cognitive, social and 
emotional function, as well as global quality of life 
(QOL). 

 The QUFW-94 is a prostate cancer specifi c 
patient-reported questionnaire that consists of 39 
single items, mainly scored in a 0 – 10 numerical rat-
ing scale. The intestinal part of this questionnaire 
contains 13 questions. Three of these are dichoto-
mous or descriptive. With one exception, the rest of 
the single items are scored in such a manner that the 
value  ‘ 0 ’  represents  ‘ no symptoms ’  and  ‘ 10 ’  means 
very severe symptoms. The single item on stool con-
sistency is also scored from 0 – 10, but for this item, 
 ‘ 0 ’  means  ‘ very loose ’  and  ‘ 10 ’  represents  ‘ very hard ’ . 
A combination of EORTC QLQ-C30 and the 
QUFW-94 was used to report HRQOL in the 
SPCG-7 study and in the present study. 

 The EORTC/RTOG score for side effects from 
radiotherapy is a multiple item scoring system resulting 
in one of six grades where  ‘ 0 ’  implies no toxicity 
whereas  ‘ 5 ’  implies side effect related death. The 
scoring is performed by healthcare professionals, 
based upon clinical evaluation of the patients. 

 The LENT/SOMA score is a multiple item scor-
ing system composed of four domains; subjective, 
objective, management and analytic. The scoring is 
performed by healthcare professionals, based upon 
an interview and clinical examination.   

 Completion of questionnaires 

 Patients were asked to complete these question-
naires after the clinical visit. Reasons for not 
accepting inclusion were not investigated, as 
recommended by the regional ethical committee. 
Upon attendance and after giving written consent, 
all patients were clinically interviewed and 
examined including rectoscopy by fi rst author who 
completed the LENT/SOMA and EORTC/RTOG 
scoring forms. The LENT/SOMA objective domain 
was graded by means of rectoscopy. After having 
observed mucosal changes in several patients, the 
mucosal fi ndings at rectoscopy were graded and 
included as the analytic domain [18]. Further-
more, one of four trained nurses also conducted a 
clinical interview in order to fi ll in the LENT/
SOMA grading. Prior to the start of the study, 
the participating nurses were trained in how to use 
the LENT/SOMA grading system. The nurses ’  
grading was performed only for those items not 
including a clinical examination, i.e. excluding the 
objective domain items regarding bleeding, ulcer-
ation and stricture and the  ‘ Analytic ’  domain.   

 Strategy for analyses 

 Evaluation of the EORTC/RTOG and the LENT/
SOMA was performed with fi ve different approaches: 

  The content/face validity was analyzed through 1. 
a systematic evaluation of the content and 
grading of each item within the two measures.  
  Content comparison of the LENT/SOMA and 2. 
the HRQOL questionnaires (EORTC QLQ-
C30 and QUFW-94) was performed to identify 
single items in LENT/SOMA similar to single 
symptom items in EORTC QLQ-C30 and 
QUFW-94. Based on the content of these sin-
gle items, an attempt was made by the authors 
to rate the items with regards to relevance 
between LENT/SOMA and QLQ-C30 plus 
QUFW-94. The following criteria were applied: 
When the LENT/SOMA item and the HRQOL 
item seemed to fully cover the same content 
the content relevance was given a rate of 1. 
When the LENT/SOMA item content seemed 
to partially cover the HRQOL item content or 
vice versa, a rating of 2 was applied.  
  Based on the content comparison, correla-3. 
tion analyses between LENT/SOMA versus 
QLQ-C30 and QUFW-94 were performed. 
Correlations were computed between single 
item scores from LENT/SOMA with rele-
vant single item scores in QLQ-C30 and 
QUFW-94 by non-parametric correlations 
(Spearman ’ s rho). Based on the assumption 
that a large percentage of these patients 
would have a LENT/SOMA score of 0, one 
would expect low correlation coeffi cients. 
Hence, evidence of correlation was set at 
Spearman ’ s rho  �    0.4.  
  The sensitivity of the LENT/SOMA tables in 4. 
detecting recto-anal RT-induced toxicity was 
analyzed by comparing the total LENT/SOMA 
grading performed by oncologist and the 
EORTC/RTOG grading by treatment arms. 
Differences between treatment arms were eval-
uated by the non-parametric Mann Whitney 
U-test for both the LENT/SOMA score and 
the EORTC/RTOG score. All sensitivity anal-
yses were performed by intention to treat.  
  Inter-rater reliability was evaluated by differ-5. 
ence in total maximum score done by physician 
versus nurse. The difference between raters was 
tested by weighted Kappa (quadrate of differ-
ence). The objective and analytic domains were 
omitted in the inter-rater testing.  

  Data handling was performed using SPSS version 
15.0 (SPSS Inc, Chicago, Illinois, USA). The study 
was approved by the Regional Ethical Committee.     
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 Results  

 Baseline characteristics 

 Two patients randomized to HT alone were given 
RT due to local progression during the time from 
randomization in the SPCG-7 study to time of inclu-
sion in the present study. Three patients received 
70 Gy to both the prostate and the seminal vesicles, 
46 patients received 50 Gy to the seminal vesicles 
and 70 Gy to the prostate, and one patient received 
50 Gy to the seminal vesicles and 76 Gy to the pros-
tate. Patients in the two treatment arms were similar 
with regards to baseline information (Table I).   

 Compliance to questionnaires and scoring systems 

 All included patients were graded according to both 
EORTC/RTOG and LENT/SOMA scores by the 
oncologist, and all included patients were graded 
according to LENT/SOMA score by the nurse. The 
oncologist completed at least 99% of all items in the 
subjective and management domains, while in the 
objective domain, at least 85% of the items were 
completed. Grading of mucosal changes was achieved 
in 54 patients (52%). 

 The nurse completed at least 99% of all 
included items. 

 The compliance for the QLQ-C30/QUFW-94 
single items identifi ed by the content analyses 
amongst the included patients varied from 90% 
to 93%.   

 Face/content validity of EORTC/RTOG toxicity score 

 The EORTC/RTOG toxicity score is composed of 
10 single items (Table II); one item on pain, four 

items related to bowel/rectum pathophysiology 
(stools, mucus and blood), four items on local rectal 
pathophsiology (necrosis, perforation, obstruction, 
fi stula) and the fi nal item is death. The radiotherapy 
toxicity is graded on a six-point scale ranging from 
0 to 5; however the grading system varies between 
items. Four items are graded 0 to 2, one item 0 to 
3, while fi ve items are dichotomous and graded as 
0 or 4. The last item, death, is also dichotomous but 
graded as 0 or 5. Four of the fi ve items having a 
multiple grading are also described with verbal 
statements of various grading levels. It is not indi-
cated what type of pain that is to be measured, how-
ever one may assume that it is meant to measure 
pain intensity. Pain grading stops at grade 2  –   ‘ mod-
erate colic ’   –  and a similar grading is used for stool 
consistency which also stops at grade 2 verbalized 
as  ‘ moderate ’ . However, grade 2 for mucus is 
anchored with  ‘ severe ’ . The grading for blood relies 
on different verbal anchors; grades 0 and 1 are 
related to the amount of blood, grade 2 is related to 
frequency while grade 3 is related to the need of an 
intervention.   

 Face/content validity of LENT/SOMA 

 The subjective domain is composed of fi ve items, 
three of which are also included in the EORTC/
RTOG scale (mucosa, stool frequency and pain) 
(Table III). Two new items have been added; sphinc-
ter control and tenesmus. Most of these items are 
found in several domains; tenesmus, frequency, pain 
and sphincter control are all included both in the 
subjective and the management domains. The objec-
tive domain is composed of three items, of which 
one item on bleeding is included in the EORTC/
RTOG scale. The two remaining items (ulceration 
and stricture) have been added from the original 
EORTC/RTOG score. All of these three items are 
also included in the management domain. The man-
agement domain is constructed of fi ve items that 
hence also are included in the subjective or objective 
domains. 

 The grading of the LENT/SOMA is based on a 
fi ve-point scale, ranging from 0 to 4. All items include 
all grades, and for all items grade 0 is verbally 
described as  ‘ no toxicity ’ . For three of the items in 
the subjective domain (tenesmus, mucosal loss and 
sphincter control), grades 1 – 3 relates to frequency 
of the symptoms  –  verbalized as occasional, intermit-
tent and persistent, respectively. Grade 4 is for these 
items described as  ‘ refractory ’  which is a verbal 
descriptor that include intensity, frequency and 
response to treatment. The fourth subjective item, 
stool frequency, is graded from 1 – 3 based on the 
number of stools per day, while grade 4 is verbally 

  Table I. Baseline characteristics for 103 patients diagnosed with 
prostate cancer treated by HT *  �    RT  †   versus HT alone in a 
randomized trial.  

HT  �  RT HT

Mean age, years (95% 
CI)

69 (68 – 71) 71 (70 – 73)

T1 (n) 1 0
T2 (n) 0 4
T3 (n) 47 51
Present hormonal 

treatment
25 34

Months from treatment, 
mean (95% CI)

60 (56 – 64) 58 (56 – 61)

S-testosterone mean 
(95% CI)

17.6 (14.7 – 20.6) 20.0 (17.1 – 22.9)

Previous ano-rectal 
surgery

4 3

Previous ano-rectal 
trauma

0 2

     * Hormonal therapy.
 † Radiotherapy.   
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anchored as  ‘ uncontrolled diarrhea ’ . The last subjec-
tive item, pain, is described with verbal statements 
that cover both pain intensity and frequency for 
grades 1 – 3, while grade 4 is phrased in order to 
include intensity, frequency and response to treat-
ment ( ‘ refractory ’ ). 

 The objective domain ’ s item bleeding is graded 
by means of various verbal descriptors. Grade 1 is 

defi ned as  ‘ occult ’ , grades 2 and 3 are phrased to 
cover the patient ’ s reporting of frequency and per-
sistence, while grade 4 is related to the volume of 
blood per rectum. The grading of the objective item 
ulceration is defi ned by verbal statements that relate 
to the depth and the area of the ulceration for grades 
1 and 2, while for grade 3  ‘ deep ’  is applied as the 
verbal descriptor. Grade 4 is verbally defi ned by 

  Table III. Contents of the Subjective Objective Management/Late Effects Normal Tissue (SOMA/LENT) tables for rectum.  

Domain/Item Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

 Subjective 
Tenesmus No toxicity Occasional urgency Intermittent Persistent Refractory
Mucosal loss No toxicity Occasional Intermittent Persistent Refractory
Sphincter control No toxicity Occasional Intermittent Persistent Refractory
Stool frequency No toxicity 2 – 4 per day 4 – 8 per day  �    8 per day Uncontrolled diarrhea
Pain No toxicity Occasional 

 &  minimal
Intermittent 

 &  tolerable
Persistent  

&  intense
Refractory 

 &  excruciating
 Objective 
Bleeding No toxicity Occult Occasionally  �    2/week Persistant/daily Gross hemorrhage
Ulceration No toxicity Superfi cial  �    1 cm 2 Superfi cial  �    1 cm 2 Deep ulcer Perforation, Fistulae
Stricture No toxicity  �    2/3 normal diameter 

with dilatation
1/3-2/3 normal diameter 

with dilatation
 �    1/3 normal diameter Complete 

obstruction
 Management 
Tenesmus  &  

frequency
No toxicity Occasional, 

 �    2 antidiarrheals/
week

Regular, 
 �    2 antidiarrheals/
week

Multiple, 
 �    2 antidiarrheals/
day

Surgical intervention/ 
Permanent colostomy

Pain No toxicity Occasional, non-narcotic Regular, non-narcotic Regular, narcotic Surgical intervention
Bleeding No toxicity Stool softener, 

iron therapy
Occasional transfusion Frequent transfusions Surgical intervention/

Permanent colostomy
Ulceration No toxicity Diet modifi cation, stool 

softener
Occasional steroids Steroids per enema, 

hyperbaric oxygen
Surgical intervention/

Permanent colostomy
Stricture No toxicity Diet modifi cation, Occasional dilatation Regular dilatation Surgical intervention/

Permanent colostomy
Sphincter control No toxicity Occasional use of 

incontinence pads
Intermittent use of 

incontinence pads
Persistent use of 

incontinence pads
Surgical intervention/

Permanent colostomy

 Analytic 
Barium enema Assessment of lumen and peristalsis
Proctoscopy Assessment of lumen and mucosal surface
CT Assessment of wall thickness, sinus and fi stula formation
MRI Assessment of wall thickness, sinus and fi stula formation
Anal manometry Assessment of rectal compliance
Ultrasound Assessment of wall thickness, sinus and fi stula formation

  Table II. Content of the European Organisation for Research and Treatment of Cancer and the Radiation Therapy Oncology Group 
(EORTC/RTOG) radiotherapy toxicity scoring system.  

EORTC/RTOG grade

Symptom/Item Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Pain “No pain” “Mild colic pain” Moderate colic  *  *  * 
Stool consistency “Normal” “Loose” Moderate diarrhea  *  *  * 
Stool frequency  �    5/24 hours 5/24 hours  �    5/24 hours  *  *  * 
Mucus No mucus Some mucus Severe mucus  *  *  * 
Blood No blood Some blood Intermittent bleeding Bleeding requiring surgery  *  * 
Necrosis  *  *  *  * Present  * 
Perforation  *  *  *  * Present  * 
Obstruction  *  *  *  * Present  * 
Fistula  *  *  *  * Present  * 
Death  *  *  *  *  * Death

     * Symptom/Item not included.   
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loss, sphincter control and management sphincter 
control have been removed in the Norwegian version. 
In addition, the grading of single item subjective pain 
has been simplifi ed; the original version apply both 
intensity and frequency of pain as criteria for grades 
1 – 3, while the Norwegian version apply frequency 
alone. For grade 4, both versions include both 
frequency and intensity as criteria. It was not possi-
ble to identify any formal or informal translation 
procedures [8].   

 Content comparison LENT/SOMA versus 
patient-reported questionnaires 

 The content comparison made by the authors 
between LENT/SOMA and the HRQOL package 
displayed that seven LENT/SOMA items were found 
to have similar content as fi ve EORTC QLQ-C30/
QUFW-94 items (Table IV). LENT/SOMA and 
QLQ-C30/QUFW-94 single item association achieved 
a rating of 1 (fully identical content) for two com-
parisons: LENT/SOMA Subjective Frequency and 
QUFW-94 question  ‘ How many stools in 24 hours 
do you have? ’  and LENT/SOMA Subjective tenes-
mus and QUFW-94 question  ‘ Did you have cramp/
pain when passing stools? ’  The other relevant content 
comparisons were given a rating of 2 (partially iden-
tical content) by the authors.   

 Correlation analyses LENT/SOMA versus 
patient-reported questionnaires 

 Spearman ’ s rho for QLQ-C30/QUFW-94 versus 
LENT/SOMA single items are presented in Table IV. 
Three correlations reached the pre-determined 
correlation level.   

 Sensitivity analyses LENT/SOMA and EORTC/RTOG.  
 LENT/SOMA score (all items) and EORTC/RTOG 

 ‘ perforation or fi stula ’ . The fi nal objective item, stric-
ture, is graded by various verbal descriptors pointing 
to the narrowness of the rectal lumen. The differ-
ences between grades 1, 2 and 3 are based on the 
clinicians ’  evaluation of how small the rectal lumen 
is, with dilatation. Grade 4 is defi ned as  ‘ complete 
obstruction ’ . 

 The management domain item tenesmus and 
frequency grades 1 – 3 are defi ned by verbal descrip-
tors of the frequency of intake of medication to stop 
diarrhea. Grade 4 is defi ned as  ‘ surgical  intervention/
permanent colostomy ’ . The item on pain grades 1 – 3 
are verbally anchored in statements describing the 
frequency of intake and the type of pain medication 
being used. Grade 4 is defi ned as  ‘ surgical interven-
tion ’ . Management items bleeding, ulceration and 
stricture are graded according to various statements 
regarding possible actions being taken by the patient. 
Stool softener and iron intake defi ne grade 1 toxic-
ity. Grades 2 and 3 are stated as the need for med-
ical intervention (transfusion, steroid medication, 
dilatation), and for items on bleeding and stricture, 
the frequency of the intervention separates grade 2 
from grade 3 toxicity (occasional vs. frequent or 
occasional vs. regular). The difference between 
grades 2 and 3 for single item ulceration is verbal-
ized as difference in the frequency and specifi city of 
medical interventions (occasional steroids vs. ste-
roids per enema, hyperbaric oxygen). The fi nal item 
in the management domain, sphincter control, is 
differentiated in grades by statements regarding the 
frequency of use of incontinence pads for grades 
1 – 3, while grade 4 is phrased as  ‘ surgical interven-
tion/permanent colostomy ’ .   

 Translation 

 The Norwegian and the original English version of 
LENT/SOMA differ: Single items subjective mucosal 

  Table IV. Correlation coeffi cients (Spearman’s rho) for SOMA/LENT  †  vs QlQ-C30/QUFW-94 †  †  single items in 103 patients randomiized 
to hormonal treatment alone or hormonal treatment  �  radiotherapy for prostate cancer.  

S Tenesma S Frequency S Pain O Bleeding
M Tene/

Freq M Pain M Bleeding

Have you had pain? (QLQ-C30) 0.309  0.470 *  0.015
Did pain interefere with your daily 

activities?(QLQ-C30) 0.169 0.297 0.250 0.093
How many stools per 24 hours 

did you have?(QUFW-94) 0.276  0.760 *  0.043
Did you have cramp/pain

when passing stools?(QUFW-94) 0.300 0.087
Did you have blood in your
 stools?(QUFW-94)  0.671 *  0.149

     * Correlations with values above the pre-determined correlation limit highlighted.   
  † Subjective Objective Management Analytic.
 †  † Health-related quality of life questionnaires EORTC QLQ-C30 and QUFW-94.   
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score by oncologist according to treatment is 
presented in Table V. The difference between treat-
ment groups was statistically signifi cant for the 
LENT/SOMA score (p    �    0.001) but not statisti-
cally signifi cant for the EORTC/RTOG score 
(p    �    0.138).  

 Inter-rater reliability.   Inter-rater reliability is pre-
sented in Table VI. Eight patients (7.7%) differed 
by two grades or more when comparing the oncol-
ogist ’ s score to the nurse ’ s score. The absolute 
value of the difference between the nurse ’ s score 
and the oncologist ’ s score resulted in the follow-
ing: In 71 patients, the difference was 0, in 
24 patients the difference was one, six patients dif-
fered by two grades, one patient by three and one 
patient by four grades. For the patient with a dif-
ference of three grades between raters, there was 
a difference in the registered tenesma, i.e. the 
nurse did not register any tenesma while the oncol-
ogist registered tenesma grade 3. For the patient 
with a difference of four grades, the difference was 
found in the single subjective item on pain, the 

doctor registered no pain while the nurse regis-
tered pain grade 4. Both care providers registered 
grade 0 on the single management item on pain 
medication for this patient. The weighted  K appa 
calculation showed similar toxicity scores by 
groups of care providers (estimated kappa    �    0.52, 
p    �    0.001).     

 Discussion 

 Based upon the results of the face/content validity 
analyses the EORTC/RTOG toxicity score revealed 
serious content problems. First of all, the scoring 
algorithm of EORTC/RTOG results in a total score 
equal to the single item having the highest score. 
This implies that a patient with mild to moderate 
symptoms from several single items would be graded 
with  ‘ lower toxicity ’  as compared to a patient hav-
ing, for instance a rectal obstruction that could be 
handled surgically by dilatation, rendering a patient 
free from symptoms. Furthermore, only one symp-
tom can result in grade 3 toxicity, i.e. bleeding. This 
could in most studies result in under-reporting of 
grade 3 toxicity. 

 Also, the grading regarding frequency of stools is 
limited in that precisely fi ve stools per 24 hours 
would result in grade 1 toxicity, whereas more than 
fi ve would result in grade 2 and less than fi ve would 
result in grade 0. This scoring represent a bias in that 
very few patients will be given a grade 1 toxicity score 
based on stool frequency. Furthermore, it would 
seem reasonable to divide the patients having more 
than fi ve stools per day into several intervals based 
on stool frequency. 

 Finally, it does not seem reasonable that a patient 
cannot be scored to a grade 3 or 4 based on symp-
toms such as mucus, increased frequency or pain. It 
is a matter of deep concern that the EORTC/RTOG 
toxicity score has been applied in modern reports on 
late normal tissue toxicity [1,3]. 

  Table V. SOMA/LENT *  and EORTC/RTOG †  toxicity score for rectum in 103 patients randomized to 
hormonal therapy (HT) alone versus HT plus radiotherapy (RT).  

SOMA/LENT EORTC/RTOG

Grade HT (n) HT  �  RT (n) HT (n) HT  �  RT (n)

0 38 4 42 33
1 12 19 10 12
2 4 15 1 5
3 1 4 0 0
4 0 6 0 0
5 NA NA 0 0
Difference between groups
 Mann-Whitney U (p)  �    0.001 0.138

     * Subjective Objective Management Analytic/Late Effects Normal Tissue.
 † The European Organisation for Research and Treatment of Cancer and the Radiation Therapy 
Oncology Group.   

  Table VI. SOMA/LENT *  score for rectum performed by doctor 
versus nurse in 103 patients treated for prostate cancer in a 
randomized trial comparing HT  †  versus HT  �  RT  †  † .  

Doctor’s SOMA/LENT score

Grade 0 (n) 1 (n) 2 (n) 3 (n) 4 (n)

Nurse’s 0 (n) 43 11 2 1 0
SOMA/LENT 1 (n) 2 21 3 0 0
 score 2 (n) 3 2 5 1 0

3 (n) 0 0 0 2 0
4 (n) 1 0 1 0 0

    Estimated weighted kappa of doctor’s vs. nurse’s SOMA/LENT 
score    �    0.52 (p    �    0.001).   
  * Subjective Objective Management/Late Effects Normal Tissue.
 † Hormonal therapy.
 †  † Radiotherapy.   
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 The LENT/SOMA form was possible to apply 
on almost all included patients, as indicated by the 
excellent compliance by both doctor and nurse 
for the single items. The lowest percentage of scor-
ing achieved was in the objective and the analytic 
domains. 

 The intentions of the researchers constructing 
the LENT/SOMA tables are well-formulated, and 
should be acknowledged. However, the process pre-
ceding the construction of the LENT/SOMA tables 
is poorly described in the literature, and the ideas 
behind the different grading are not clear [6,9,10].
Furthermore, the lack of validity studies on the 
LENT/SOMA tables for rectum is striking compared 
to the intentions of validation studies made by the 
authors of the LENT/SOMA tables. The fact that 
clinicians and clinical researchers do not have stan-
dardized, validated instruments available for measur-
ing late side effects from RT is a major problem. 
Compared to the instruments applied in, for instance 
clinical chemistry laboratories, the tools for clinical 
measurements seem far more disputable. It is also a 
major problem that there is no broad international 
consensus on which instrument to use so instead 
researchers have developed their own instruments 
[19] making meta-analysis almost impossible to per-
form. We therefore support the authors of the QUAN-
TEC studies in their attempt to standardize measures 
of RT toxicity [20]. 

 The content analyses of the LENT/SOMA tables 
for rectum revealed a number of diffi culties: The sub-
jective domain is based on the patient ’ s response to 
the healthcare provider even though most researchers 
believe that subjective symptoms are best assessed by 
the patients themselves [21]. Grading of the single 
item subjective pain is also diffi cult, in that the orig-
inal version of the LENT/SOMA tables include 
intensity, frequency and patients ’  coping of pain as 
pain measurements. This problem could not be 
explored further in the present data set, due to the 
Norwegian translation of the LENT/SOMA tables. 
However, a 0 – 10 numerical rating scale for pain is by 
most researchers considered a more precise measure-
ment of pain and should probably be implied [22]. 

 The content of the items in each domain of the 
LENT/SOMA tables is not always logically related to 
the grading of the domain. For instance, the objective 
bleeding item is based on a laboratory test for grade 1 
(occult bleeding). For grades 2 and 3, however, the 
score is based on medical history from the patient 
regarding frequency and severity of rectal bleeding, 
hence being a part of a subjective domain. Further-
more, the objective stricture and ulceration items are 
graded based on the examiner ’ s subjective evaluation 
of the stricture or ulceration, and one might anticipate 
high inter-rater variability for these items. In the  present 

study, the inter-rater reliability for the objective domain 
could not be analyzed due to study design. 

 The authors ’  grading of content association 
between LENT/SOMA and QLQ C-30/QUFW-94 
must be considered a subjective analysis. The diffi cul-
ties of this analysis mainly consisted of the subjectiv-
ity involved when evaluating the degree of contents 
similarity between two similar questions. It is still 
worth noting that only two of the LENT/SOMA 
items were given a content association rating 1 when 
comparing them to single items in QLQ-C30 and 
QUFW-94. This implies that the contents of the  single 
items of the LENT/SOMA tables are very different 
from the contents of the single items included in two 
validated well-established patient-reported outcome 
measures. This fi nding was re-enforced by the cor-
relation analyses of the same single items, displaying 
low correlation coeffi cients for all but three single 
items (stool frequency, bleeding and pain). Even 
though toxicity measures and patient-reported quality 
of life measures measure different concepts, we believe 
that the content analyses presented here indicate that 
the LENT/SOMA single items not necessarily mea-
sure what they were designed to measure. 

 The Norwegian translation [8] was reduced in 
content compared to the original presentation of the 
LENT/SOMA tables [10]. The report by Bakken 
et   al. did not describe the methodology applied when 
translating the LENT/SOMA tables. Such translation 
should always be performed according to guidelines, 
in order to avoid introducing errors during the trans-
lation process [23]. One cannot expect that clinicians 
applying such translated questionnaires or scoring 
tables will take the time to compare the translated 
version with the original version. 

 The LENT/SOMA score ’ s sensitivity to RT-
induced toxicity was clearly better than the EORTC/
RTOG score ’ s sensitivity in detecting RT-related side 
effects. If these patients had been evaluated merely by 
the EORTC/RTOG toxicity score, the results would 
indicate that patients randomized to RT  �  HT did 
not have any higher recto-anal toxicity than patients 
randomized to HT alone, which escalates the con-
cerns regarding the EORTC/RTOG toxicity score. 

 This study indicates that measuring of late RT-
induced recto-anal toxicity needs to be improved. 
The EORTC/RTOG toxicity score should not be 
used in future trials. Furthermore, the observations 
presented here calls for a major revision of the LENT/
SOMA or even may be a formal development of a 
new toxicity score based upon systematic literature 
review, experimental patient studies and systematic 
validation procedures. We support the strategy of 
combining patient- and clinician-reported outcomes 
[24,25] to achieve a common platform for measuring 
RT toxicity. 
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