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EVALUATION OF BOSTON QUESTIONNAIRE APPLIED  
AT LATE POST-OPERATIVE PERIOD OF CARPAL TUNNEL 

SYNDROME OPERATED WITH THE PAINE  
RETINACULATOME THROUGH PALMAR PORT

SUMMMARY

Between the years of 1995 and 1998, 112 surgeries were 
performed for treating Carpal Tunnel Syndrome (CTS) 
using the technique of palmar incision employing the 
Paine retinaculum.  
With the objective of analyzing results in the long-term, 
the patients were called for review. Forty four patients 
returned.
From these, three patients were excluded due to as-
sociated diseases, thus resulting in a total of 53 hands 
assessed. 
Here we present the results of the subjective evaluation 
achieved by applying a self-assessment test called Boston 
questionnaire. This questionnaire consists of questions 
evaluating symptoms severity and functional status at the 

moment of its application.   
By applying this questionnaire, we found a score of 1.41 
± 0.57 for symptoms severity and of 1.59 ± 0.93 for 
functional status. As this questionnaire was not applied 
at the pre-operative period for those patients assessed, 
its scores were thus compared to those found in pertinent 
literature.   
The achieved results show that post-operative scores 
are similar to those described in literature, even when 
reported in different postoperative follow-up times, 
thereby concluding that when symptoms are improved, 
the Boston questionnaire is sensitive to that clinical 
change.  

Keywords: Questionnaires; Carpal tunnel syndrome; Disa-
bility evaluation.

INTRODUCTION

Carpal tunnel is the anatomical region where flexor 
tendons of fingers and the median nerve are found. 
Tunnel’s roof is formed by flexors retinaculum, also 
called carpal transverse ligament. The retinaculum is 
a fibrous band, 2.5-3.5 mm thick and 3 – 4 cm large, 
immediately above the median nerve. The carpal tun-
nel syndrome (CTS) is characterized by median nerve 
compression on the area in which it crosses the carpal 
region. Compression may occur due to a reduction of 
tunnel’s inner diameter or due to an increased volume 
of the structures comprised in it. Anatomical studies 
show that the narrowest region of the tunnel is distal to 

the level of the hamate hamulus and that during wrist 
flexion, nerve compression occurs through the proximal 
margin of flexors retinaculum(1,2).
Many publications about CTS surgical treatment report 
excellent results and low complication rates (3,4), while 
others report many kinds of complications, such as the 
recurrence of the carpal tunnel syndrome (5,6,7).
In the last few years, an increasing use of endoscopic 
methods for carpal tunnel release is noticed, intending 
to reduce morbidity and hasten the return to work (8,9). 
Because there are many treatments and surgical tech-
niques, it was required to develop studies evaluating 
those results. Among the several instruments proposed, 
the Boston questionnaire was developed, designed 
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Table 1 – Patients’ Data.

to be applied in patients 
with carpal tunnel syndro-
me, with the purpose of 
evaluating the severity of 
symptoms and the degree 
of manual skill(10).
This evaluation instru-
ment was recognized as 
reproducible, valid, with 
internal consistency and 
able to respond to clinical 
changes, with a transcul-
tural adaptation being 
performed and validated 
in our country by means 
of a study conducted at 
UNIFESP in 2003 (11).
The objective is to evalu-
ate Boston questionnaire 
applied at the late posto-
perative period of carpal 
tunnel syndrome opera-
ted by means of Paine’s 
retinaculatome through 
palmar port.     

MATERIALS AND 
METHODS

The present material com-
prehends 44 patients, to-
taling 57 hands submit-
ted to surgical release of 
the carpal tunnel through 
palmar port and Paine® 

retinaculatome, with follow 
up of at least 5 years pos-
toperatively.   
Regarding related disea-
ses, it was observed that 3 
(5.2%) patients had other 
diseases such as stroke, 
AR and scleroderma, whi-
ch were excluded in order 
to not to cause bias in the 

results, therefore, with 41 
patients and 53 hands 
being analyzed.   
Time elapsed from surgery 
to evaluations ranged from 
80 to 117 months, with an 
average of 97 months.  
In Table 1, data concerning 
those 41 patients are des-
cribed and chronologically 
listed from surgery day, 
according to the order 
number, age in years, gen-
der, dominant side, affec-
ted side, operated side, 
surgery date and current 
follow-up time in months. 
The evaluation routine con-
sisted of calling patients 
by telegram or phone. Re-
aching to the infirmary, the 
patient was re-evaluated 
by the doctor.   
The Boston questionnaire, 
Annex 1, properly trans-
lated and validated into 
Portuguese, was applied 
to all patients returning for 
evaluation.   
The Boston questionnaire is 
self-applied and evaluates 
the severity of symptoms 
and the functional status of 
patients with carpal tunnel 
syndrome. The symptoms 
severity scale (SSS) evalu-
ates symptoms regarding 
severity, frequency, time 
and kind. The functional 
status scale (FSS) evalu-
ates how the syndrome 
affects daily life.   
Questions concerning 
symptoms severity sca-
le are composed of 11 

Order 
# Age Gender Dom. 

Hand
Affected 

hand
Oper. 
Hand

Surgery 
Date

F-up time 
(months)

1 62 F R Bilateral R 04/03/95 117
2 77 F L Bilateral L 01/04/95 116
3 68 F R Bilateral R 26/04095 116
4 66 F R Bilateral L 30/06/95 113
5 57 F R Bilateral L 17/07/95 112
6 45 F R Bilateral R 26/09/95 110
7 63 F R R R 29/09/95 110
8 70 F R R R 02/10/95 110
9 49 F R Bilateral R 17/10/95 109

10 54 F R R R 14/11/95 108
11 49 F R Bilateral R 20/11/95 108
12 56 F R Bilateral L 19/12/95 107
13 46 F R Bilateral R 22/01/96 106
14 53 F Bilateral Bilateral R 24/01/96 106
15 53 F Bilateral Bilateral L 09/02/96 106
16 46 F R Bilateral L 11/03/96 105
17 45 F R Bilateral R 12/03/96 105
18 46 F R Bilateral L 12/03/96 105
19 47 F R Bilateral L 15/03/96 103
20 60 F R Bilateral R 27/03/96 105
21 57 F R Bilateral R 16/04/96 104
22 45 F R Bilateral L 17/04/96 104
23 57 F R Bilateral R 08/05/96 103
24 56 F R Bilateral R 18/06/96 101
25 47 F R Bilateral R 21/06/96 100
26 47 F R R R 26/06/96 101
27 46 F R Bilateral R 10/07/96 101
28 49 F R Bilateral L 19/07/96 101
29 49 F R Bilateral L 22/07/96 100
30 65 F R Bilateral L 02/08/96 98
31 65 F R Bilateral R 13/09/96 97
32 60 F R Bilateral R 07/10/96 98
33 69 F R R R 09/10/96 96
34 70 F R Bilateral R 09/10/96 96
35 58 F R Bilateral R 28/10/96 97
36 59 F R Bilateral R 20/11/96 96
37 65 F R Bilateral R 27/01/97 94
38 58 F R Bilateral R 31/01/97 94
39 58 F R Bilateral L 19/02/97 94
40 65 F R Bilateral L 28/02/97 93
41 57 F Bilateral Bilateral R 18/03/97 93
42 69 F Bilateral Bilateral R 19/03/97 93
43 57 F Bilateral Bilateral L 22/04/97 92
44 65 F R Bilateral L 06/05/97 89
45 49 F R Bilateral R 21/05/97 91
46 61 F R R R 07/07/97 89
47 47 F R Bilateral R 30/07/97 89
48 51 F R Bilateral R 09/10/97 84
49 59 F R Bilateral R 14/10/97 84
50 56 F R Bilateral L 14/10/97 84
51 39 F R Bilateral R 09/12/97 82
52 59 M R Bilateral R 16/12/97 82
53 57 F R Bilateral L 03/02/98 80
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questions addressing: pain intensity during daytime 
and nighttime, time of pain during the day, dormancy, 
weakness, tingling sensation at night, frequency of that 
night tingling sensation, and skill. Each question has five 
answers numbered from 1 to 5, arranged in an increa-
sing order of symptoms severity. Therefore, 1 means no 
symptoms, 2 mild symptoms, 3 moderate symptoms, 
4 intense symptoms, and 5 severe symptoms.    

Questions concerning functional status are compo-
sed of 8 questions, where each one corresponds to a 
functional activity (writing, buttoning clothes, holding 
a book while reading, holding a telephone hang, hou-
sekeeping, opening a glass vial cap, carrying market 
bags, bathing and dressing). Each activity has five 
difficulty degrees, labeled according to a table shown 
at the end of the question, where degree 1 corresponds 

ANNEX 1

SELF-EVALUATION PROTOCOL – BOSTON PROTOCOL

Name:.......................................................................................................
RGHSP: ........................................     Hand:    (     ) Right          (    ) Left          
Evaluation Date: ....../....../......            Surgery Date:    ....../....../......

THE FOLLOWING QUESTIONS REFER TO YOUR SYMPTOMS 
WITHIN A TYPICAL PERIOD OF 24 HOURS, DURING THE LAST 
TWO WEEKS.
(Choose one answer in each question)

1) How strong is the pain on your hand or wrist at night? 
    1- I feel no pain on hand or wrist at night.
    2- little pain
    3- moderate pain
    4- intense pain
    5- severe pain
2) How many times did your hand or wrist pain wake you up in a typical 
night for the last two weeks?  
     1- never
     2- once
     3- twice or three times
     4- four to five times
     5- more than five times
3) Do you usually feel hand or wrist pain during the day?
    1- I never feel pain during the day
    2- I feel little pain during the day
    3- I feel moderate pain during the day
    4- I feel intense pain during the day
    5- I feel severe pain during the day
4) How often do you feel hand or wrist pain during the day?
    1- never
    2- once or twice a day
    3- three to five times a day
    4- more than five times a day
    5- constant pain
5) In average, how long do daytime pain episodes last? 
    1- I never feel pain during the day
    2- less than 10 minutes
    3- from 10 to 60 minutes
    4- more than 60 minutes
    5- I feel constant pain during the day
6) Do you feel your hand dormant (lost sensitiveness)?  
     1- no
     2- I feel little dormancy
     3- I feel moderate dormancy
     4- I feel intense dormancy
     5- I feel severe dormancy
7) Do you feel weakness on your hand or wrist?
     1- no weakness
     2- little weakness
     3- moderate weakness
     4- intense weakness
     5- severe weakness

8) Do you feel a tingling sensation on your hand? 
     1- no tingling sensation
     2- little tingling sensation
     3- moderate tingling sensation
     4- intense tingling sensation
     5- severe tingling sensation
9) How strong is dormancy (lost sensitivity) or tingling sensation at night?  
      1- I never feel dormancy or tingling sensation at night
      2- little
      3- moderate
      4- intense
      5- severe
10) How often did dormancy or tingling sensation wake you up during a 
typical night for the last two weeks?
      1- never
      2- once
      3- twice to three times
      4- four to five times
      5- more than five times
11) How difficult do you feel in taking and using small objects, such as 
keys or pens?  
      1- not difficult
      2- a little difficult
      3- moderately difficult
      4- very difficult
      5- severely difficult

IN A TYPICAL DAY FOR THE LAST TWO WEEKS, HAVE YOUR HAND 
OR WRIST SYMPTOMS BROUGHT ANY DIFFICULTY IN PERFORMING 
THE ACTIVITIES LISTED BELOW?  

Please, circle the number that best describes your ability to perform the 
activity.  

ACTIVITY			        DEGREE OF DIFFICULTY

Writing 	 1	 2	 3	 4	 5
Buttoning clothes	 1      	 2   	 3	 4	 5
Holding a book while reading	 1	 2	 3	 4	 5
Holding the telephone hang	 1   	 2	 3	 4	 5
Housekeeping	 1	 2	 3	 4	 5
Opening a glass vial cap	 1	 2	 3	 4	 5
Carrying market bags 	 1	 2	 3	 4	 5
Bathing and dressing	 1	 2	 3	 4	 5

No difficulty ................................................................................................. 1
Little difficulty............................................................................................... 2
Moderate difficulty ...................................................................................... 3
Intense difficulty ......................................................................................... 4
Cannot perform the activity at all due 
to hands and wrists symptoms................................................................... 5

Investigator’s opinion:...................................................................................
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to no difficulty, degree 2 little difficulty, degree 3 mo-
derate difficulty, degree 4 intense difficulty, and degree 
5 cannot perform the activity at all due to hands and 
wrists symptoms.    
All answers should be concerned to the symptoms 
within a typical period of 24 hours, for the last two 
weeks.  
For the self-appraisal, patients were guided into a room, 
where they received a copy of the questionnaire. After 
a brief explanation of what the questions were about 
and how to answer those questions, patients were left 
on their own to answer the questionnaire.    
The patients should answer to the 11 first questions 
choosing only one alternative. Regarding the last eight 
questions, they should select the degree of difficulty felt 
in each activity described, according to the label on the 
questionnaire itself.    
In case a patient had both hands operated, two ques-
tionnaires should be applied, one for each hand. From 
answers, two scores were calculated. The symptoms 
severity score (SSS) refers to the first 11 questions.  
The functional status score (FSS) refers to the last 8 
questions. This calculation is the sum of answers divi-
ded by the number of questions. Unanswered questions 
were excluded from calculation.   
Answers were listed and analyzed (Table 2).  
An average of the answers for each question was cal-
culated, aiming a careful analysis of results for each 
question (Table 3). 

RESULTS

By applying the Boston questionnaire, we found a 
symptoms severity score (SSS) of 1.41 ± 0.57 and 
a functional status score (FSS) of 1.59 ± 0.93. In the 
analysis by question, the highest averages were found 
for symptoms severity in questions number 4, 5 and 7 
(S4, S5, and S7), and, for functional status, in questions 
number 5, 6, and 7 (F5, F6 and F7). (Table 3, Graphs 
1 and 2).

DISCUSSION

By analyzing the age group affected, we see that the 
mean age ranges from 44 years old (12), 46 years old(13), 

56 years old(14) and 57 years old(10). In this study group, 
ages ranged from 45 to 70 years old, with an average 
of 57. In our study, the incidence of females is higher, 
as reported in other studies (12,14).
The condition affected bilaterally 47 (88.67%) patients, 
followed by 6 (11.32%) on the right hand, and 0 on the 
left hand. This order is consistent to findings of other 
authors(15,16). 
In comparative studies, postoperative follow-up time 
using the Boston questionnaire as an evaluation instru-
ment was 1 – 6 months in a study (14) and 3 – 6 months 
in another study(12). 
Patients’ follow-up ranged from 80 to 117 months, 
with an average of 97 months. No long-term follow-up 
studies were found.
Many instruments are used to evaluate the results of 
carpal tunnel treatment. Among them, the nervous 
conduction study, symptom inspection, sensitivity test, 
tweezing and prehension strength measurement, com-
plication rates, pain and skill degree evaluation, return 
to work and functional ability(17).
Studies on carpal tunnel release usually get to outcomes 
where patients report symptoms relief and functional 
improvement(18), but, until not so long ago, subjective 
results were not standardized or properly measured.  
Quality of life measurement instruments were develo-
ped, based on patient’s opinion, in order to scientifically 
evaluate subjective results in a surgical intervention. 
Initially, generic questionnaires were developed, such 
as, for example, the SF-36 (short form 36), which con-
sists of 36 questions comprehending physical, mental 
and social aspects as well as a person’s welfare as a 
whole, with few specific questions. Over time, the need 
for specific questionnaires became evident. In 1995, 
a questionnaire was developed to measure upper 
limb results – DASH (Disabilities of the arm, shoulder, 
and hand). It consists of 30 items measuring function, 
symptoms, and quality of life relative to pathologies of 
the upper limb (19). Among others, we can also find the 
PRWE (patient-rated wrist evaluation), which consists of 
15 questions evaluating pain and functional disability, 
where the patient evaluates his/ her own ability and 
degree of domain in personal care, work, housekeeping 
and leisure.  
Some authors demonstrated that those scientific me-
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Table 2 – Answers to Boston questionnaire.

BOSTON PROTOCOL	 									       
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 F1 F2 F3 F4 F5 F6 F7 F8

1,28 1,3 1,43 1,51 1,55 1,34 1,74 1,32 1,34 1,26 1,43 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 1,4 1,45 1,42 1,43 1,75 1,85 2,06 1,36

68 67 76 80 82 71 92 69 71 67 76 74 77 75 76 94 98 109 72

Table 3 – Answers Averages.

S1 to S11 = symptom 1 to symptom 11; F1 to F8 = function 1 to function 8
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asurements of a patient’s 
opinion are more sensitive 
to clinical changes after tre-
atment than data provided 
by physical examination 
performed by the surgeon 
him/herself (17,20,21,23).

The Boston questionnaire 
was employed, which also 
provided a standardization of 
those subjective outcomes, 
due to its reproducibility, co-
herence, validity and sensiti-
veness to clinical changes.  
We noticed that there are 
scarce studies in literature 
making a long-term postope-
rative evaluation employing 
the Boston questionnaire. 
In one of the comparative studies, the Boston ques-
tionnaire was used to compare electrophysiological 
results in a carpal tunnel syndrome postoperative 
follow-up(14). A similar study was published in 2002 by 
another author (12). Both could not find any correlation 
between nervous sensitive conduction speed and the 
Boston questionnaire.   
One hundred fourteen patients were assessed, by 
comparing the Katz-Stirrat(25) hand diagram, in which 
the patient him/ herself marks the areas of symptoms 
distribution on a diagram, 
classifying the disease into 
Classic or Probable, possible 
and unlikely, with the results 
of the Boston questionnai-
re. Patients categorized as 
Classic or Probable achieved 
a symptoms severity score 
higher than the scores for 
possible and unlikely cate-
gories(24).
We conducted a compara-
tive study on scores found 
in other studies, including 
the results by Levine, regar-
ding postoperative follow-up 

periods, using the Boston 
questionnaire (Table 4). Only 
three studies meeting the 
requirements for such com-
parison were found (10,12,14).
When a careful analysis of 
the questionnaire was per-
formed, we saw that ques-
tions concerning the major 
CTS symptoms such as 
tingling sensation, nighttime 
pain, dormancy and skills 
had lower scores.   
When the averages for each 
question were calculated, 
we found the highest sco-
res concerning symptoms 
severity for questions rela-
ted to pain (pain frequency 

during the day S4, time of pain episodes during the 
day S5) and muscle weakness (presence of mus-
cular weakness S7), and, concerning the functional 
status, activities related to strength (housekeeping 
F5, open a glass vial cap F6, and carry market bags 
F7). Anyway, scores were overall low, indicating a 
non-severe picture.  
During questionnaire application, we observed that 
the patients were in doubt to answer questions espe-
cially regarding pain, because, in the majority of the 

cases, they experienced 
other kinds of pain, such 
as arthrosis, trigger or 
tendonitis, which could 
confuse answers.    
In our study, a lot of di-
fficulty was seen on un-
derstanding the labels 
of the functional status 
evaluation, requiring the 
investigator to repeat 
the explanation many 
times. Another important 
difficulty seen was in the 
moment of evaluating the 
degree of difficulty for 

Graph 1 – Analysis of Questions - Symptoms.

Graph 2 – Analysis of Questions - Functions.

EGS EEF

Padua et al. 1,5±0,6 1,5±0,6

Mumcu et al. 2,1±0,7 1,9±1,0

Levine et al. 1,9±1,0 2,0±1,1

Meirelles et al. 1,41±0,59 1,59±0,93

Table 4 – Comparison of studies.

SSS
D.P.
EEF
D.P.
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ACTIVITY		      	      DEGREE OF DIFFICULTY

Writing 	 1	 2	 3	 4	 5
Buttoning clothes	 1      	 2   	 3	 4	 5
Holding a book while reading	 1	 2	 3	 4	 5
Holding the telephone hang	 1   	 2	 3	 4	 5
Housekeeping	 1	 2	 3	 4	 5
Opening a glass vial cap	 1	 2	 3	 4	 5
Carrying market bags 	 1	 2	 3	 4	 5
Bathing and dressing	 1	 2	 3	 4	 5

No difficulty ...............................................................................................1
Little difficulty.............................................................................................2
Moderate difficulty ....................................................................................3
Intense difficulty .......................................................................................4
Cannot perform the activity at all due to 
hands and wrists symptoms.....................................................................5

item ‘writing’, because, when the dominant hand was 
not to be evaluated, it was impossible to answer, with 
two patients leaving the answer in blank and the others 
giving random answers.     
In this last question concerning functional status, the 
questionnaire originally describes the label above each 
number, while at validation, the label was exhibited at 
the end of the question, which, in our opinion, made 
its comprehension difficult (Annex 2).  

CONCLUSION

Patients operated through palmar port technique using 
the Paine retinaculatome remain happy with their surgi-
cal outcomes, even after a long follow-up time, accor-
ding to the results of the Boston questionnaire.    
The last portion of the questionnaire was shown to be 
confused and difficult to understand in what concerns 
to functional status.  
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ANNEX 2
COMPARISON BETWEEN BOTH LABELS (A AND B)

B - Original by Levine et.alA – Validated by Campos et al.


