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ABSTRACT 
 
 
Background and Purpose 
 
To determine prevalence and intensity of pain after stroke focusing on patients’ perspectives. 
 
 
Methods  
 
During a one-year period, we included 416 first-ever stroke patients in the population-based 
Lund Stroke Register. After 4 and 16 months (median), 297 patients (98% of survivors) were 
followed up. Worst pain intensity during past 48 hours was assessed with visual analogue 
scale (VAS), range 0-100. VAS score 0-30 was defined as no-mild pain and 40-100 as 
moderate-severe pain. NIH stroke scale (NIHSS) score and HbA1c were assessed at baseline. 
At 16 months, we screened for depression with Geriatric Depression Scale (GDS-20), and 
assessed cognition with Mini Mental State Examination (MMSE). Predictors and other factors 
related to pain were determined by multivariate analyses. 
 
 
Results 
 
Moderate-severe pain was reported by 96 patients (32%) after 4 months (VAS median 60). 
Predictors of pain were younger age (p=0.01), female gender (p=0.006), higher NIHSS score 
(p<0.001) and elevated HbA1c (p=0.001) at stroke onset. At 16 months, only 62 patients 
(21%) had moderate-severe pain, but pain intensity was more severe (median VAS score 70; 
p<0.016). Higher pain intensity correlated with female gender, worse GDS-20 score, better 
MMSE score, and elevated HbA1c. Pain was persistent in 47%, disturbed sleep in 58%, and 
required rest for relief in 40% of patients. 
 
 
Conclusions 
 
Although prevalence of pain after stroke decreased with time, after 16 months 21% had 
moderate-severe pain. Late pain after stroke was on average more severe, and profoundly 
affected patients’ well-being.  
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Studies of pain in stroke survivors have often been concentrated on a clinical diagnostic 
perspective, e.g. CPSP, shoulder pain or other specific types of pain.1-6 Previous studies 
usually covered stroke patients admitted to stroke units, geriatric clinics, general wards, or 
rehabilitation units.1 7-10 In these reports, the prevalence of pain after stroke has varied 
between 19% and 74% and pain intensity was not measured. Data on prevalence of shoulder 
pain, one of the most common sites of pain after stroke, range from 11% to 40%,1-4 of central 
post-stroke pain (CPSP) from 8% to 35%.5 6 11 Thus, the prevalence of pain after stroke has 
varied considerably in previous studies, presumably due to different inclusion criteria, 
definitions and means of follow-up. Intensity of pain has not been measured, and little is 
known of the evolution of pain with time. 
 
The objectives of our study were to determine prevalence, intensity and location of pain from 
the patients’ perspectives as well as evolution of pain with time and predictive factors in a 
consecutive population-based group of stroke survivors. 
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MATERIAL AND METHODS 
 
We included 416 consecutive first-ever stroke patients with stroke onset between March 1, 
2001 and February 28, 2002 in Lund Stroke Register (LSR). LSR covers the population of 
eight municipalities with 234 505 inhabitants (December 31, 2001), representing the local 
catchment area of Lund University Hospital. Stroke was diagnosed according to the WHO 
definition as rapidly developing signs of focal (or global) disturbance of cerebral function, 
lasting >24 hours or leading to death, with no apparent cause other than vascular origin.12 
This definition includes spontaneous subarachnoid haemorrhage, but excludes subdural and 
extradural hematomas and transient ischemic attacks (TIA). All patients but one with a final 
diagnosis of first-ever stroke underwent CT scan of the brain. The methods for detecting all 
first-ever stroke patients during the defined period have been described previously,13 and were 
similar to the procedures used in another Swedish epidemiological report.14 Every work-day, 
we screened the daily admission lists at the Department of Neurology and weekly at the 
Department of Neurosurgery, including both hospitalized and outpatient clinic patients with a 
wide range of admitting diagnoses. The nurse specialist also inquired at other hospital 
departments every month and at all nursing homes in the LSR area every three months, if any 
new cases of stroke had been found. We also sent letters to Primary Care physicians, asking 
them to report all stroke cases not referred to hospital. Among the 416 patients, 40 were non-
hospitalized.  
 
All surviving patients were contacted 4 (follow-up I) and 16 months (follow-up II) (median) 
after stroke onset (Figure 1) and offered a personal appointment with a nurse specialist (AJ) 
and a physical therapist (IL). These two professionals performed all follow-ups. Pain intensity 
could be assessed with the Visual Analogue Scale (VAS) in 297 patients at both follow-ups. 
The 297 patients comprised 98% of all survivors at follow-up II. About 70% of the patients 
examined were able to come to the outpatient clinic, whereas the remainder was examined in 
primary care centres (≈10%), nursing homes (≈10%), or their own homes (≈10%).  

 
     

Figure 1.  
 
 

Informed consent was obtained from each participant or, if the patients were confused or had 
sensory dysphasia, their spouses or significant others. The study was approved by the Ethics 
Committee of the Faculty of Medicine, Lund University. 
 
 
Baseline assessments 
 
We registered the following baseline variables: age, gender, main type of stroke, NIH stroke 
scale (NIHSS) score,15 sensory disturbance (item number 8 in NIHSS), hypertension (blood 
pressure after the acute phase ≥ 160/90 mm Hg or pharmacologically treated), cardiac disease 
(defined as angina pectoris, congestive heart failure, myocardial infarction, atrial fibrillation, 
previous cardiac surgery), and diabetes mellitus (blood glucose ≥ 6.1 mmol/L or serum 
glucose ≥ 7.0 mmol/L at repeated measurements, or earlier diagnosed). Impaired glucose 
metabolism has been associated with joint mobility16 and shoulder impairment.17 Therefore, 
we included glycosylated hemoglobin

 
(HbA1c - upper normal limit 5.3%) at baseline, to 

screen for abnormal glucose tolerance.18 
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Functional status before stroke was assessed by interview questions regarding ambulation 
indoor and outdoor, dressing, and toileting.19 If the patients could manage these Activities of 
Daily Living (ADL) by themselves they were considered independent. Patients’ other 
physical activities (walking, gardening, swimming, running and other sports) before stroke 
were registered on a scale from zero (no physical activity) to 4 (almost every day).20 
 
The stroke location was defined as subtypes according to the Oxfordshire Community Stroke 
Project (OCSP) classification system: total anterior circulation syndrome (TACS); large 
anterior circulation infarct with both cortical and subcortical involvement), partial anterior 
circulation syndrome (PACS; more restricted and predominantly cortical infarcts), lacunar 
syndromes (LACS; infarcts confined to the territory of the deep perforating arteries), and 
posterior circulation syndrome (POCS; infarcts clearly associated with the vertebrobasilar 
arterial territory).21  
 
 
Follow-up assessments 
 
At both follow-ups, patients’ functional status was assessed with Barthel Index (BI)22 and 
divided into three grades of dependency: independency (BI score 95-100), moderate 
dependency (BI score 60-90) and major dependency (BI score 0-55).23 We used VAS for 
measuring the intensity of pain. Patients were asked to indicate their worst self-perceived pain 
during the past 48 hours on a 0-100 mm VAS, marked at one end “no pain” and at the other 
end “worst imaginable pain”.  The VAS scores were registered in 10 mm intervals. VAS 
score zero was defined as no pain, 10-30 as mild pain, and 40-100 as moderate-severe pain.24 
Patients’ views on different aspects of pain were explored by a set of questions, including 
onset time, frequency, treatment, effect on sleep, site, and self-perceived cause of pain. The 
investigators (AJ, IL) also assessed if pain was due to any of the common complications after 
stroke according to previous reports1 4 5: CPSP, shoulder pain, pressure sores or deep venous 
thrombosis (DVT). If the investigators suspected CPSP, the patient was referred to a 
neurologist, who diagnosed CPSP according to criteria described in previous studies.5 11 We 
also registered location of pain. If the patients’ cognitive function rendered the assessment of 
pain difficult, we also interviewed the spouse, other family members or contact persons 
among nursing home personnel. 
 
At follow-up II, we tested cognitive function in 272 of the 297 patients (25 patients could not 
respond due to physical, cognitive or psychological reasons) using the Mini Mental State 
Examination (MMSE), range 0-30,25 with a score < 24 indicating cognitive impairment.26 27 
We screened for depression in 288 patients (9 patients could not respond due to physical, 
cognitive or psychological reasons) with the Swedish adapted Geriatric Depression Scale 
GDS-20, range 0-20. A score of  ≥  6 indicates possible depression.27-29 
 
 
Statistical analysis 
 
Using Mann-Whitney test and Chi-Square test, we examined if there was an association 
between the prevalence of moderate-severe pain at both follow-ups and the specified baseline 
variables. We also tested with Mann-Whitney test if there was an association between 
moderate-severe pain and Barthel Index at each follow-up. At follow-up II we additionally 
tested for a possible relation between prevalence of moderate-severe pain and the MMSE and 
GDS-20 scores. The individual VAS scores of the patients with moderate-severe pain at 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.2005.079145 on 14 D

ecem
ber 2005. D

ow
nloaded from

 

http://jnnp.bmj.com/


    6

follow-up I and II, respectively, were compared using Wilcoxon Signed Ranks Test. The 
association between VAS scores at follow-up I, baseline variables, and also Barthel Index at 
follow-up I, was tested with multivariate stepwise regression analysis. A similar analysis was 
used to test for an association between VAS scores at follow-up II with baseline variables, 
Barthel Index at follow-up II, MMSE score and GDS-20 score. P-values of < 0.05 were 
considered significant.  
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RESULTS 
 
Demographic baseline features of the 297 patients included in the study are shown in Table 1.  
 
 
TABLE 1. Baseline demographics and intensity of pain at follow-up I and II 
________________________________________________________________________________________ 

Baseline  All             Follow-up I           _             Follow-up II_____ __     
variable  N= 297 No-mild Moderate- No-mild Moderate- 
   pain severe pain pain severe pain 
   n=201 n=96 n=235 n=62 
________________________________________________________________________________________ 

- Male %  60 64 52*(p=0.047) 63 52 

- Age, mean  72.1 72.5 71.3 72.4 71.0 

-       , male, mean 70.5 70.7 70.0 70.6 69.9 

-       , female, mean 74.6 75.8 72.7 75.4 72.2 

- Age, range  17-96 17-96 45-95 17-95 45-96 

- Hypertension † % 54 55 52 55 50 

- Diabetes mellitus † %  14 12 18 13 18 

- Cardiac disease † % 37 36 41 35 45 

- Main type of stroke ‡ %, CI 89.2 89.1 89.6 89.4 88.7 

                                       ICH 6.4 8.0 3.1 6.4 6.5 

                                      SAH 4.0 3.0 6.3 4.3 3.2 

                        UND 0.3 - 1.0 - 1.6 

- NIHSS, mean score 5.0 4.2 6.6 4.9 5.2 

- Sensory disturbance % 27 22 39*(p=0.003) 26 31 

- HbA1c >5.3 per cent, % 17 14 24*(p=0.015) 15 27 

__________________________________________________________________________________ 

* indicates significant differences between the groups with no-mild and moderate-severe pain 
† Diagnoses in the table are defined in the Methods section 
‡ CI indicates Cerebral Infarction; ICH,  Intracerebral Haemorrhage; SAH, Subarachnoid Haemorrhage; UND, 
Undefined 
 

 
The 297 survivors in this study are the persons who were able to assess pain using the VAS 
scale at both follow-ups (Figure 1). The 119 patients who did not participate in our study were 
in most cases deceased (84 patients), they were older (mean age 79.7) and/or had more severe 
strokes. Before stroke onset, 98% of the 297 survivors were independent in ADL. They had a 
comparatively low NIHSS score of mean 5 at baseline. Grades of dependency at follow-up I 
and II, respectively, were: 73% / 70% independency; 19% /19% moderate dependency; and 
8% / 11% major dependency. Women had significantly lower BI scores than men (p=0.038). 
At follow-up II, 34% of the patients with no-mild pain and 57% of the patients with 
moderate-severe pain scored ≥ 6 on the GDS-20 depression scale (p <0.001). In the group 
with no-mild pain, 19% scored <24 (i.e. cognitive impairment) on the MMSE scale, but only 
9% scored <24 in the group with moderate-severe pain (p=0.05). Pain characteristics reported 
by the patients are presented in Table 2. 
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TABLE 2. Pain characteristics  
___________________________________________________________________________ 
Self-reports from patients   Follow-up I            Follow-up II  
with moderate-severe pain   n = 96                        n=62 

%            % 
___________________________________________________________________________ 
 
Pain onset   

Before stroke   38            40 
 0-2 weeks after stroke onset  31            26  

2 weeks-2 months after stroke 14            5 
 > 2 months after stroke  17            29 

Pain frequency 
 Constant   30            47  

Often   68            52 
 Occasionally (<once/week)  2            1 

Disturbed sleep because of pain  49            58 

Self-perceived cause of pain 
 Stroke   51            36 
 Other reasons   43            56 
 Unknown   6            8 
 
Methods which relieved pain 
 Rest   50            40 
 Movement/changing position  25            24 
 Medication   42            50 
 Transcutaneous Nerve Stimulation 0            2 
 Physical therapy  5            5  

Acupuncture   5            3 

Methods tried which did not relieve pain 
 Rest   10                              10 
 Medication   15            21 
 Transcutaneous Nerve Stimulation 3                                1 
 Physical therapy  14                              11 
 Acupuncture   1                                 5 

Location of pain 
Upper limbs only  42            32  

    - upper limbs + other sites  18            13  
Lower limbs only  14            13 
- lower limbs + other sites  21            26  
Headache   7            10  
Various other sites  13            16 

__________________________________________________________________________ 
 
 
Prevalence and intensity of pain 
 
At follow-up I, 96 patients (32%), 50 men and 46 women, had moderate-severe pain; 23 
patients reported mild pain, and 178 had no pain (VAS score 0) (Figure 2). At follow-up II, 
the proportion of patients with moderate-severe pain had decreased to 21% (32 men and 30 
women), whereas 12 patients reported mild, and 223 patients no pain. Testing for gender 
differences within the groups with moderate-severe pain, we found that the mean VAS scores 
for men / women were 59 / 66 (n.s.) at follow-up I and 65 / 72 (p=0.044) at follow-up II. 
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Figure 2.   
 
 
No less than 51 of the 96 patients with moderate-severe pain at follow-up I had no (n=45) or 
only mild pain (n=6) at follow-up II, and the median VAS score for these 96 patients 
decreased from 60 to 23 (p < 0.001). Forty-five patients had moderate-severe pain at both 
follow-ups, whereas 17 of 62 patients with moderate-severe pain at follow-up II reported no-
mild pain at follow-up I. At follow-up I, the VAS score for these 62 patients was median 50, 
and the median had increased to 70 (p <0.001) at follow-up II. There was a significant 
difference (p=0.016) when comparing VAS scores of the 96 patients with moderate-severe 
pain at follow-up I (median 60) and 62 patients at follow-up II (median 70).  
 
For patients with moderate-severe pain, evolution with time differed with respect to cause and 
location of pain (Table 2). Among the 96 patients with moderate-severe pain at follow-up I, 
the cause of pain was reported to be stroke by 51%, other reasons by 43% and unknown cause 
by 6%. Among the 62 patients with moderate-severe pain at follow-up II, a smaller proportion 
(36%) reported the cause of pain to be stroke, 56% reported other reasons and 8% unknown 
cause. The investigators judged the cause of moderate-severe pain to be stroke-related in 57% 
of the cases at follow-up I and 37% at follow-up II. Among the 57 patients with pain in the 
upper limbs at follow-up I, 44 (77%) had shoulder pain. At follow-up II, there were only 28 
patients with pain in the upper limbs and 19 (68%) of them had shoulder pain. There were 
only 4 patients (≈1%) diagnosed with CPSP. Pressure sores or DVT were not found as a cause 
of pain in any of the patients. 
 
The 96 patients with moderate-severe pain at follow-up I experienced considerable 
improvement between the two follow-ups, both in the upper and lower limbs (Table 2). 
Compared with follow-up I, the proportion of individuals with pain in the upper limbs 
decreased from 60% to 45% (p <0.001) at follow-up II, whereas in the lower limbs there was 
a small but non-significant increase from 35% to 39%. Among the 62 patients with moderate-
severe pain at follow-up II, there were only minor changes since follow-up I in the proportion 
of individuals with pain in the upper limbs (from 50% to 45%, n.s.) and in the lower limbs 
(from 31% to 39%, n.s.).  
 
The patients’ self-reports on pain characteristics are detailed in Table 2. Pain was constantly 
present for 30% / 47% at the two follow-ups, and often present for 68% / 52%. Disturbed 
sleep because of pain was reported by no less than 49% / 58% of the patients with moderate-
severe pain. The proportion requiring temporary rest to obtain pain relief was 50% / 40% and 
movement/changing position gave pain relief in about a quarter of the patients at both follow-
ups. Half or more of the patients were not relieved from pain by medication and few had tried 
alternative treatment modalities. Physical therapy had been used by only 19% / 16% of the 
patients. Very few patients had tried acupuncture or TNS. 
 
 
Factors related to pain 
 
The following baseline factors were significantly associated with moderate-severe pain at 
follow-up I in univariate analyses: gender (p=0.046), sensory disturbance (p=0.003), and 
HbA1c (p=0.04). Barthel Index at follow-up I was also related to moderate-severe pain 
(p=0.001). At follow-up II, GDS-20 scores were associated with moderate-severe pain 
(p<0.001). In a multivariate stepwise regression analysis, younger age (p=0.01), female 
gender (p=0.006), higher NIHSS score (p <0.001) and higher HbA1c value (p=0.001) at 
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baseline were significant predictors of more intense pain (higher VAS scores) at follow-up I 
after stroke. At follow-up II, a multivariate stepwise regression analysis showed correlation 
between higher VAS scores and the following factors: female gender (p=0.036), higher 
(worse) GDS-20 score (p=<0.001), higher (better) MMSE score (p=0.004) and higher HbA1c 
baseline values (p=0.004). When performing separate multivariate analyses comparing only 
possible predictive factors with VAS scores as dependent variable, we found that besides the 
mentioned significant baseline variables the clinical stroke subtype lacs (p=0.044) was 
associated with higher intensity of pain at follow up I and younger age (p=0.006) correlated 
with higher VAS scores at follow-up II. 
 
 

TABLE 3. Multivariate Analyses: Main findings 

_________________________________________________________________________
          Follow-up I       Follow-up II       
              p-value       Coeff. B       p-value         Coeff. B                                       
________________________________________________________________________________  
Gender                0.006    9.8 0.036              7.4 

HbA1c       0.001             6.5 0.004                5.3 

Age   0.010            - 0.4 

NIHSS                   <0.001            1.4   

GDS-20                                               <0.001               2.1 

MMSE                            0.004               1.1  

_________________________________________________________________________ 
Abbreviations; see Methods 
Variables included in multivariate analyses: Dependent variable; VAS score at follow-up I and II 
respectively. Baseline variables; gender, age, hypertension, diabetes, cardiac disease, NIHSS  
score, sensory disturbance, HbA1c, physical activity, main type stroke, OCSP. Barthel Index  
scores at follow-up I and II were included, and also MMSE and GDS-20 at follow-up II.  
Only variables with significant values are shown. 
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DISCUSSION 
 
This is the first report of prevalence, intensity, and temporary evolution of pain in an 
unselected group of stroke survivors. The study has a special focus on the patients’ 
perspectives. Our results show that no less than approximately a third of the patients had 
moderate-severe pain in the first few months after a first-ever stroke, decreasing to 21% one 
year later. The latter proportion is close to the 20% with pain (not specified with regard to 
intensity and site) after two years in a report of 3203 patients independent on help for primary 
ADL before stroke.7 Because our study included only survivors who could be assessed with 
VAS scores twice, our group had a rather low mean NIHSS score (5) and a low mean age 
compared with other studies on selected groups of stroke patients. Only four of our patients 
were diagnosed with CPSP. This is different from a study with 16 (8%) cases of CPSP 
covering a somewhat larger population and with a different study design.5 In another study 
with a considerably larger proportion of CPSP (35%), the patient group was small (n=43) and 
selected.6 
 
Strengths of our study are the population-based design, well-characterized patient material, 
and >90% follow-up, achieved by examining almost one third of all patients in out-of-hospital 
settings. Weaknesses of our study include lack of data on cerebrovascular and other main new 
events after the index stroke and lacking registration of type and dose of analgesic medication 
during follow-up.  
 
One of our main findings was that pain in stroke patients is of a very complex nature. In 
several cases it was hard to determine whether pain was clearly stroke-related or not. Even 
with pain onset before stroke, the pain intensity might change after stroke. The pain could be 
on the same side as the stroke symptoms, or it could be on the opposite side, in both cases 
possibly related to differences in the patient’s balance or motor function, causing stroke 
induced abnormalities in posture and gait,30or other effects of the stroke. Our study focused 
on the patient’s perspective of pain and how the pain affected the patient’s daily life. It is of 
course also important to determine clinical diagnoses for pain conditions needing special 
pharmacological treatment, e.g. CPSP, to offer the patients the medication required and this 
was done for the few cases found in our cohort.  
 

One novel finding was that about half of the patients with moderate-severe pain early after 
stroke had no pain at follow-up II. However, the group with moderate-severe pain at follow-
up II, had more intense pain compared with follow-up I, indicating dynamic changes in the 
occurrence and characteristics of pain after stroke. Similar to studies of selected groups of 
stroke patients,1-6 we found that one of the most common sites of pain after stroke was the 
upper limbs, but the prevalence of pain in the upper limbs decreased with time. We intend to 
further analyse the group with shoulder pain in a separate report.  
 
Another novel finding was that as many as 38% - 40% of the patients with moderate-severe 
pain at the two follow-ups, had pain already before stroke. Because we had our first contact 
with the patients, as a result of their first-ever stroke, it was not possible to register VAS 
scores of pain in the past. Consequently we were unable to accurately measure, if stroke 
aggravated pre-existing pain. No less than 31% (follow-up I) and 26% (follow-up II) of the 
patients with moderate-severe pain experienced pain already within two weeks after stroke 
onset. In a study of chronic musculoskeletal regional pain (regional and widespread) in a 
general community-based Swedish population (20-74 years, n=2755), the age- and sex-
adjusted prevalence was 34.5%.31 This study group is interesting for comparison, because 
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pain in the upper and lower limbs was the most common site of pain in our patient group. The 
association between higher VAS scores and female gender is similar to the findings in another 
study reporting that there may be sex differences in the presentation of symptoms in stroke 
patients.32 Women’s lower BI score, i.e. more impaired functional status, may also contribute 
to their higher intensity of pain. 
 
The proportion of patients with cognitive decline was significantly larger in the group with 
no-mild than moderate-severe pain at follow-up II. The reason for this is unclear. Cognitively 
impaired persons may be less physically active and therefore avoid movements which 
provoke pain attacks. It is also possible that some cognitively impaired patients had 
difficulties in scoring their pain correctly, even if we tried to guide them how to use the VAS 
scale. 
 
Previous reports have suggested an association between joint pain, impaired glucose 
metabolism and cerebrovascular disease.16 17 Although diabetes mellitus is well documented 
as a cause of pain, we did not find any such relation in the present study. However we found a 
correlation between pain and elevated HbA1c at baseline, which is of interest, but needs to be 
corroborated by further studies. 
 
As presented in Table 2, pain had a profound effect on the patients’ life situation, because the 
self-perceived frequency of pain was “constant” for 30% / 47% and “often” for 68% / 52% of 
the patients with moderate-severe pain at the two follow-ups. More than half of the patients 
had difficulties with their sleep because of pain. Lack of sleep may contribute to the post-
stroke fatigue, which is one of the most common impairments after stroke.33-35 Because only 
42% and 50% of the patients with moderate-severe pain at follow-up I and II respectively 
reported relief from pain by medication and one of five patients had tried medication earlier 
with no effect (Table 2), it is possible that pharmacological therapy had not been used 
sufficiently. Alternative methods reported to relieve pain were movement / changing position 
(25 / 24%), rest (50 / 40%), and physical therapy (5 / 5%). This concurs with the results of a 
previous study of pain in a smaller group of stroke patients that other methods besides 
medication may help to relieve pain.35 Our finding of a correlation between functional status, 
depressed mood and pain agrees with findings in a previous study of elderly patients.36  
 
Our study shows that pain, as reported by patients, is common both early and late after stroke. 
Although prevalence of pain after stroke decreased with time, after 16 months, one of every 
five patients had moderate-severe pain. Late pain after stroke was on average more severe, 
and profoundly affected well-being and physical activity. In routine follow-up programs, pain 
after stroke may be under-recognized and under-treated.  
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    Figure 1. Patient flow 
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             Figure 2.  Worst pain during the past 48 hours reported by the patients at follow-up I and II. 

         The same 297 patients were assessed at both follow-ups. 
                             178 patients at follow-up I and 223 patients at follow-up II reporting VAS 0 (no pain) are excluded. 
          The diagrams include 119 patients at follow-up I and 74 patients at follow-up II. 
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