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Background: Patients with hallux valgus deformity may require surgery but prospective patient-reported
data is scarce.

Methods: We evaluated 53 patients with a mean age of 55.3 years (SD 14.1, 50 women), who underwent
surgery due to hallux valgus. They completed the PROMs SEFAS, EQ-5D and SF-36 before and 6, 12 and 24
months after surgery.

Ke)ﬁ’vords"l Results: All patient-reported outcomes improved at 6,12 and 24 months compared with the preoperative
ll:l;n;)i(o? gus status. The greatest improvement occurred at 6 months: SEFAS A 10.0 (95% confidence interval 7.8-12.2),
Pain EQ-5D A 0.22 (0.15-0.29), EQ-VAS A 8.4 (4.4-12.4), PF SF-36 A 22.0 (14.6-29.3) and BP SF-36 A 30.6

Patient-reported outcome (23.1-38.1).

Prospective

Conclusions: Hallux valgus surgery considerably reduced pain and improved function already within

SEFAS 6 months after surgery. The improvement between 6 and 24 months’ follow-up was minimal measured

with PROMs.

Level of clinical evidence: 1l — prospective observational cohort study.
© 2018 European Foot and Ankle Society. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Hallux valgus (HV) is a deformity of the forefoot producing
painful disability. Estimates of the prevalence of the HV vary
widely, ranging from 21 to 70% in epidemiologic studies [1,2]. The
prevalence is higher in women and increases with age [1]. The
deformity is characterized by lateral deviation of the great toe,
medial deviation of the first metatarsal bone including progressive
subluxation of the first metatarsophalangeal joint. The patients’
complaints are (i) restrictions of wearing shoes, (ii) pain over the
medial eminence, (iii) pain underneath the second metatarsal
head, and (iv) cosmetic concerns. HV deformity is also associated
with poor balance, immobility and increased risk of falling [3].
These different aspects of the patients’ problems contribute to the
fact that patient-reported outcome measures (PROMs) are of great
importance.

Non-surgical treatment of HV deformity includes shoe mod-
ifications, splints and physical therapy [4-7]. When non-surgical
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treatment has failed several methods of surgical treatment
including osteotomies, soft tissue procedures and fusions can be
performed. There are several studies evaluating the outcome after
HV surgery, but most of them are small, retrospective and do not
include PROMs [8-18]. The most commonly used outcome
measure after HV surgery is the American Orthopaedic Foot and
Ankle Society (AOFAS) score [19], which is partially clinician-
reported and can for that reason not be considered as a true PROM.

In a recently published review by Schrier et al. the Manchester-
Oxford Foot Questionnaire (MOXFQ) and the Self-reported Foot
and Ankle Score (SEFAS) were identified as the most suitable
PROM:s for assessment of HV treatment [20]. This recommendation
supports our aim to evaluate the patient-reported outcome with
the SEFAS after HV surgery in a two year follow-up study.

2. Material and methods

In this prospective study design we consecutively included
patients scheduled for surgery due to hallux valgus at two
orthopedic departments in the south part of Sweden, during the
period January 1st 2010 to June 30st 2013. Two surgeons who used
the same surgical indications performed all the operations. All
patients included had a mild or moderate hallux valgus deformity

1268-7731/© 2018 European Foot and Ankle Society. Published by Elsevier Ltd. All rights reserved.
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and 9 of the patients had a concomitant hammertoe deformity at
the second toe. All patients had before surgery failed non-surgical
treatment including shoe modification and physical therapy. 80
patients accepted participation in the study. The surgical
procedures were chosen by the surgeon based on grade of
deformity and patient-specific factors. The patients underwent
either a chevron or a long dorsal arm chevron osteotomy of the
metatarsal bone. In 16 of the patients, a simultaneously medial
wedge osteotomy of the proximal phalanx according to Akin were
performed, i.e. a Chevron-Akin double osteotomy. In the 9 patients
with hammertoe deformity we corrected this deformity during the
same operation. The patients were, as a standardized postopera-
tive routine, provided with a special postoperative shoe for
6 weeks. This shoe allowed full weight bearing, but reduced load
under the forefoot region. After 3-5 days they were instructed to
start mobilizing the great toe. They were not allowed to jump and
run until 3 months postoperatively.

We measured body weight and body height by standard
equipment and calculated body mass index (BMI) as weight/height
squared (kg/m?). The patients completed the Self-reported Foot
and Ankle Score (SEFAS), a validated region-specific score for foot
and ankle disorders [21-24], the generic scores Euroquol 5-
Dimensions (EQ-5D), the Euroquol Visual Analogue Scale (EQ-VAS)
[25] and the Short Form 36 Questionnaire (SF-36) [26] immedi-
ately before, at 6 (range 5-9) months, at 12 (range 9-16) months
and at 24 (range 21-28) months after surgery. In this study we
report the results from two of the subscales in SF-36, physical
function (PF) and bodily pain (BP). We have in previous studies
showed that PF and BP in SF-36 have the best ability to measure
changes evaluating outcome after foot and ankle surgery and
therefore we used these subscales for our evaluations. After
24 months the patients also responded to the specific questions (i)
would you be willing to undergo the procedure again and (ii) have
you been improved by the surgery?

The study was approved by the regional ethical review board,
Lund, Sweden (2009/698) and was performed according to the
Declaration of Helsinki. Informed written consent was obtained
from all participants prior to study start.

Statistical calculations were performed with Statistical Package of
Social Science (SPSS) software version 23.0 (IBM Software Statistics®
2009, US). Data are presented as means =+ standard deviations (SD) or
as means with 95% confidence intervals (95% CI). We present
absolute score values and absolute changes between evaluations and
used paired t-test to estimate temporal differences. Responsiveness,
the ability of a score to detect changes after for example surgery, was

Table 1

calculated as effect size (ES), i.e. the score change divided by the
standard deviation of the preoperative score [27].

3. Results

In the two year follow up 53 (50 women) out of 80 patients
(66%) completed all postoperative PROMs. The mean age was 55
(SD 14.1)years and the mean BMI 26.0 (SD 4.5) kg/m?. The 27 (25
women) excluded patients did not complete follow up data on all 3
occasions despite two reminders. The mean age for this group of
patients was 55 (SD 12.3) years and the mean BMI 26.1 (SD 4.6) kg/
m2.

The patients preoperatively reported impaired function,
significant pain and reduced Health-related Quality of life (HrQoL).
SEFAS total score was mean 29.5 (95% CI 27.5, 31.4) (Table 1). The
SEFAS total score in the excluded group of patients was mean 30.8
(95% CI 28.3, 33.5) preoperatively.

All patient-reported outcomes improved at 6, 12 and 24 months
compared with their preoperative status. The greatest improve-
ment occurred at 6 months after surgery, thereafter no significant
statistical change was found (Table 1). When evaluating the two
specific questions included in the 24months’ post-surgical
evaluation, 19 (36%) patients rated themselves with a clinical
status without any symptoms, 24 (45%) much improved, 6 (11%)
improved, 1 (2%) unchanged and 3 (6%) worse than before surgery.
94% of the patients stated that they, with the same disability as
preoperatively, would once again choose to undergo the same
surgical procedure.

The effect size (ES) at 6 months was 1.44 for SEFAS, 1.00 for EQ-
5D, 0.59 for EQ-VAS, 1.06 for PF SF-36, and 1.65 for BP SF-36.

4. Discussion

Patients who underwent surgery due to HV reported dimin-
ished pain, improved function and HrQoL. The greatest improve-
ment was found already at 6 months and remained unchanged up
to 24 months postoperatively. This was shown by PROMs; both the
generic ones and the foot-and ankle-specific SEFAS.

SEFAS has in earlier studies shown good psychometric
properties [21-24] and is recommended for assessment of HV
treatment [20]. Minimal important change (MIC) in patients with
forefoot disorders is 5 score points [24] indicating that changes
between baseline and follow-up are clinically relevant in our study.

The effect size (ES) for the HV surgery measured with PROMs
was high, in accordance with earlier studies including SEFAS

Pre- and postoperative summarized absolute and change scores for SEFAS?, EQ-5D, EQ-VAS SF-36 PF°, and SF-36 BP* in 53 patients with hallux valgus surgically treated. Data

are presented as means with 95% confidence intervals (95% CI).

Score N Absolute scores mean (95% CI) Change scores mean (95% CI)
Before 6 months post 12 months 24 months Change 0-  Change 0- Change 0- Change 6- Change 6- Change 12-
surgery surgery post surgery post surgery 6 months 12 months 24 months 12 months 24 months 24 months
SEFAS® 50 29.5(27.5, 39.5 (37.7, 40.3 (38.3, 41.2 (39.5, 10.0 (7.8, 10.8 (8.4, 11.7 (9.6, 0.8 (—0.6, 17 (0.2,3.3) 0.9(-0.2,2.0)
314) 41.3) 42.2) 42.9) 12.2) 13.2) 13.8) 2.2)
EQ-5D 51 0.66(0.60, 0.88 (0.85, 0.89 (0.85, 0.87 (0.83, 0.22 (0.15, 0.23 (0.16, 0.20 (0.13, 0.01 (-0.03, -0.02 —0.02 (-0.06,
0.73) 0.92) 0.93) 0.91) 0.29) 0.30) 0.27) 0.04) (-0.06, 0.02) 0.02)
EQ 49 76.1 (72.0, 84.5 (811, 84.3 (80.5, 81.8 (77.7, 8.4 (4.4, 8.2(3.9,12.6) 5.7(0.5,10.8) —-0.2 (-3.7, -2.7(-72, -2.6 (—64,
VAS 80.2) 87.9) 88.2) 85.8) 12.4) 3.3) 1.7) 1.2)
PF® 52 65.8 (60.1, 87.7 (79.9, 83.1 (774, 85.0 (79.5, 22.0 (14.6, 17.3 (12.0, 19.2 (13.9, -4.6(-121, -2.7(-101, 19 (-2.5,6.3)
SF- 71.5) 95.6) 88.7) 90.5) 29.3) 22.6) 24.6) 2.8) 4.6)
36
BP¢ 49 45.9(40.5, 76.5(70.1, 75.7 (68.7, 76.2 (70.0, 30.6 (23.1, 29.9 (22.3, 30.3 (23.8, -0.8 (-71, -03(-6.6, 04(-42,51)
SF- 51.2) 82.9) 82.8) 82.3) 38.1) 37.5) 36.8) 5.6) 6.0)
36

¢ Self-reported Foot and Ankle Score.

b Physical function.
¢ Bodily pain.
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[21,22,28]. The highest ES was seen in the subscale measuring pain
(SF-36, BP), which indicates that HV surgery mainly is a treatment
of pain. SEFAS measures both pain and function and has an ES in
between the subscales pain (BP) and physical function (PF) in SF-36
supporting the use of the shorter 12-item SEFAS.

Already at 6 months the patients had improved their total score
in all PROMs and remained at the same level up to 2 years. In SEFAS
this level is comparable to normative data (unpublished data),
yielding that patients after HV surgery will almost completely
recover.

The time to recover after different types of surgery in the foot
and ankle differs. After HV surgery we found that the mean
recovery time was 6months, while after surgery for flatfoot
deformity stage Il the mean recovery time was 24 months [28]. This
means that we can allow a shorter follow-up time evaluating HV
surgery. The prerequisite for our reasoning is that there is no
recurrence and we know that the recurrence rate in literature vary
from 2.7 to 16% [29]. The recurrence can of course occur later than
2years and the results of the PROMs will of course then also
deteriorate why long term follow-up studies are needed.

Our included patients are representative for a normal HV
population at an ordinary orthopaedic department. However, the
most complex deformities needing more extensive surgery than
osteotomies were excluded.

92% of the patients were improved after surgery and 94% stated
that they would have undergone the procedure again. These
satisfaction rates support the results of the PROMs and show that
we can recommend these surgical procedures for this group of
patients.

There are limitations in this study. The sample size is rather
small since not all collected data could be used. However, the drop-
out analyses revealed no statistically differences in age, gender
distribution, BMI and preoperative total scores in SEFAS comparing
the data from the subcohort of patients included in the study and
the subcohort of patients excluded due to missing data. This allows
us to assume that the results we received can also be applied to the
excluded group.

Furthermore, we did not record additional surgery or other
foot-related events during the follow-up time, which might have
affected the results.

The prospective design is a strength of the study in which the
patients truly concluded the PROMs before and after surgery.
Schneider et al. showed that retrospective patient-reported
scoring of the preoperative status gave worse result and lead to
overestimation of the effect of surgery. Their conclusion was that a
prospective study design is preferred evaluating results after HV
surgery [30]. Another strength is that the SEFAS is a true patient-
reported score in which patients and their perceptions are
involved. AOFAS, the far most used foot and ankle-specific score
evaluating HV surgery, is not patient-reported and often used
retrospectively and consequently the results are insecure. In the
future it will be an advantage if foot and ankle surgeons worldwide
start to use thoroughly validated and recommended PROMs, for
example SEFAS and MOXFQ, evaluating HV surgery.

There is a need for lager sample sizes to evaluate HV surgery. By
including well validated PROMs like SEFAS in registries, such data
can be collected.

5. Conclusion

Foot and ankle-specific PROMs such as SEFAS contribute with
valuable information after HV surgery. Patients perceived normal-
ized pain, function and Health related Quality of Life already within
6 months after surgery. The improvement between 6 and24
months’ follow-up was minimal measured with PROMs.
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