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Abstract: Objectıves: The aim of the study was to evaluate the effectiveness of total toe arthroplasty in patients with 
deformities  repeatedly accompanied by first Metatarsophalangeal joint arthrosis following unsuccessful Hallux val-
gus surgery.Methods: Evaluation was made of a total of 12 cases with previous surgical treatment for a diagnosis 
of Hallux valgus who developed recurrence and joint arthritis (10 females, 2 males, Mean age: 64.9 years; range, 
58-71 years). Preoperatively, the Hallux valgus and the intermetatarsal angle grades of all patients were determined 
according to the Kellgren-Lawrence radiological criteria, and the first toe length and the total range of movement, 
in addition to the American Orthopaedic Foot and Ankle Society (AOFAS) scores were determined. The postopera-
tive H. Valgus and the inter-metatarsal angles and the acute recovery angles were determined. Finally, the Hallux 
valgus, the inter-metatarsal angles and loss of correction compared to the early post-operative period, the first 
metatarsal-phalangeal joint movement range and the final AOFAS score were evaluated. The mean follow-up dura-
tion was 51.5 months (range, 38-64 months). Results: The mean H. valgus angle was 32.3°±2.64° preoperatively 
and 13.8°±2,37° in the early post-operative period (P<0.001). The mean intermetatarsal angles was determined 
as 10.5° (range, 9°-12°) preoperatively and 9.5° (range, 9°-12°) postoperatively at the final measurements 
(P>0.001). The mean preoperative toe length was 48.5 mm (range, 42-58 mm) and 48.2 mm (range: 42-57 mm) 
postoperatively (P>0.001). Range of motion was measured as mean 24° (range: 18°-28°), preoperatively, and 
26.6° (min: 22°-max: 32°) postoperatively. AOFAS values of mean of 56.5 (range, 52-64) preoperatively, increased 
to mean 83.9 (range, 66-90) postoperatively (P<0.001). Conclusions: The results showed that corrective first MTP 
joint total arthroplasty applied to selected Hallux valgus cases with accompanying arthrosis, has satisfactory clinical 
and radiological results in the mid-term follow-up examinations.
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Introduction

Hallux valgus is one of the most commonly 
encountered forefoot pathologies in orthopedic 
practice. In recent studies, the incidence of 
Hallux valgus between the ages of 18 and 65 
years has been reported as 23%, and 35% in 
patient groups older than 65 years of age. 
Females constitute the majority of this popula-
tion [1]. Many procedures have been defined 
according to the degree of the deformity. How- 
ever, cases of recurrence and insufficiency are 
still problematic issues in H. Valgus surgery [2, 
3]. There is not many alternative surgical 
choices of primary surgery for this clinical 
problem. Various surgical choices have been 

recommended by various authors according to 
the degree of deformity and the patient in pri-
mary H. Valgus surgery [3, 4]. Furthermore, 
according to the performed surgical technique, 
revision rates of 5.56%-8.82% have been 
reported [3]. A part of this group consists of 
patients with first MTP joint arthrosis accompa-
nying the deformity. For this group, besides the 
deformity, the arthrosis creates a second prob-
lem and poses additional challenges in the 
management. Currently, surgical treatments 
such as resection arthroplasty and arthrodesis 
are applied in these patients [4, 5]. In spite of 
all the technological and implant design devel-
opments in revision surgery, there is not many 
alternative treatment options. 
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In this study, it was aimed to present the clini-
cal results of total toe arthroplasty procedures 
that can correct valgus deformity besides pro-
tecting the joint motion range and first toe 
length. This can be a surgical alternative for the 
patient population with recurrent deformity 
accompanied by first MTP joint arthrosis follow-
ing unsuccessful H. valgus surgery, however 
active these patients may be in their daily lives. 
To the best of our knowledge there has been no 
previous study in literature on this subject. The 
clinical results of this selected patient group 
are presented to demonstrate the effective-
ness of the total joint arthroplasty surgical 
technique, which has been previously applied 
on different patient groups.

Cases and methods

This study conducted between june 2010 and 
may 2013 in our orthopaedi and traumatologia 
clinic. The study included 12 cases with a his-
tory of previous surgical treatment for a diagno-
sis of Hallux valgus, in whom recurrence and 
joint arthritis had developed (10 females, 2 
males, Mean age: 64.9 years; min: 58; max: 71 

years). The exclusion criteria were determined 
as an H. valgus angle of ≥35°, an inter-metatar-
sal angle of ≥15°, fewer than arthrosis symp-
toms, the presence of recurrent H. valgus with-
out accompanying arthrosis, and inactive 
patients. All patients were provided with infor-
mation prior to the surgical procedure, includ-
ing alternative treatment protocols and that the 
treatment that would be applied is used for the 
treatment of similar diseases, although it is not 
a routine process for cases of recurrent and 
arthrosis- accompanied H. valgus. Informed 
consent was obtained from all patients. Pre- 
operatively, the H. valgus and the inter-metatar-
sal angle grades of all patients were deter-
mined according to the Kellgren-Lawrence 
radiological criteria, and the first toe length and 
total movement range, and the AOFAS and VAS 
scores were determined. Preoperative anes-
thesia consultations of the all patients included 
in the study were completed and the patients 
were hospitalized a day prior to the operation. 
Under spinal anaesthesia and pneumatic tour-
niquet providing 350 mmHg pressure to the 
femur, the approach in all the patients was with 
a long incision from the dorsal medial aspect of 
the first metatarsophalangeal joint. The cap-
sule was reached and a V-shaped capsulotomy 
was performed. By applying soft tissue release, 
a lateral capsulotomy was achieved, followed 
by metatarsal and phalanx osteotomies. Having 
tested the implant, a total joint arthroplasty 
(TOEFIT PLUS® Smith & Nephew Orthopedics 
AG) was applied without cement (Figure 1). 
With the appropriate overcorrection, capsulor-
raphy was performed with 1/0 vicryl and the 
skin was closed with 3.0 prolene. A soft tam-
pon was applied to all the patients and a short 
leg cast brace in the first web space holding the 
foot in adduction for 3 weeks in order to pre-
vent correction. Partial weight-bearing was 
allowed in the 4th week, and full weight-bearing 
in the 6th week.

During the follow-up period, antero-posterior 
and lateral foot X-Rays were performed at 
3-month intervals (Figures 2, 3). The early post-
operative H. Valgus and the inter-metatarsal 
angles and acute recovery angles were deter-
mined. Finally, the H. valgus, the inter-metatar-
sal angles and loss of correction compared to 
the early post-operative period, the first meta-
tarsal phalangeal joint movement range, the 
first toe length and the final AOFAS and VAS 
scores were evaluated (Table 1). The mean fol-

Figure 1. A. Intra-operative first Metatarsal and proxi-
mal phalanx osteotomies are seen. B. Intra-operative 
image of total toe arthroplasty application.
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low-up duration was 51.5 months (min: 38-max: 
64 months).

Statistical analysis

Statistical analysis was performed using the 
SPSS version 16.0 program. The characteris-
tics of the patients were summarized by basic 
statistics. The numerical parameters are pre-
sented as mean, standard deviation, minimum 
and maximum values and 95% confidence 
interval in required cases, while the categorical 
variables are presented as number and per-
centage. Non-parametric Wilcoxon rank test 

was used to evaluate the dependent variables. 
A value of P<0.05 was accepted as statistically 
significant.

Results

The interval between the previous surgical 
intervention and the current intervention was 
mean 9.66 years (min: 8-max: 13 years). The 
transverse metatarsalgia, which was present in 
all the patients preoperatively, recovered in the 
3rd postoperative month in 8 patients (67%). 
The preoperative H. valgus angle was mean 
32.3°±2.64°, and mean 13.8°±2.37° in the 

Figure 2. Preoperative AP and lateral foot X-Rays of a 65-year-old female patient; there is history of Right foot first 
toe distal metatarsal osteotomy 11 years ago. There are symptoms of recurrent Hallux valgus and joint arthrosis.

Figure 3. Anterior-posterior and lateral foot X-Rays on the Post-op first day; first MTP joint total arthroplasty in over-
correction.
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early post-operative period and correction of 
mean 23° (min: 15°-max: 23°) was obtained 
(P<0.001). The H. Valgus degree was deter-
mined as mean 17.5° (min: 14°-max: 20°) at 
the final follow-up examination, with loss of cor-
rection determined as mean 3.6° (min: 2°-max: 
6°). The mean IMA was 10.5° preoperatively 
(min: 9°max: 12°), and 9.5° (min: 9°-max: 12°) 
postoperatively at the final measurements 
(P>0.001). Mean toe length was measured as 
48.5 mm (min: 42-max: 58 mm) preoperatively 
and 48.2 mm (min: 42-max: 57 mm) postopera-

nificant difference was determined in respect 
of first toe length (Table 2; Figure 5). 

A negative relationship, which was not signifi-
cant statistically, was determined between the 
patient age and postoperative AOFAS and VAS 
values. There was a negative correlation be- 
tween the final H. valgus angles and the AOFAS 
and VAS values, which was not statistically sig-
nificant (Table 3).

Discussion 

In the surgical treatment of Hallux valgus 
pathology, different implants for fixation of the 
osteotomy region such as K wire, screws, and 
low-profile plate screw plates are in current 
use. Successful results have recently been re- 
ported with new materials such as polydioxa-
none bio-absorbable screws [4]. However, in 
spite of all the new implant designs and materi-
als, recurrence of the deformity and insufficient 
clinical outcomes are still observed. Revision 
rates of 5.56%-8.82% have been reported 
according to the applied surgical technique [3]. 
Satisfactory results have been reported with 
first MTP joint arthrodesis and Keller’s arthro-
plasty, which are the surgical procedures 
applied in these cases. Furthermore, good clini-

Table 1. Demographic, radiological and clinical data table 
 N Minimum Maximum Mean  StdDeviasyon 
Age 12 58 71 64.92 4.641 
Grade 12 3 4 3.75 .452 
Pre-op H. Valgus angle 12 28 38 32.33 2.640 
Post-op H. valgus angle 12 10 18 13.83 2.368 
Final H. valgus angle 12 14 20 17.50 2.195 
Pre-op IMA angle  12 9 12 10.50 1.000 
Post-op IMA angle 12 9 11 9.50 .674 
Final IMA angle 12 9 11 9.50 .674 
H. valgus acute correction rate 12 15 23 18.50 2.505 
H. valgus acute correction loss 12 2 6 3.67 1.303 
Final IMA correction loss 12 0 0 .00 .000 
Pre-op sagital plan movement 12 18 28 24.08 3.315 
Post-op sagital plan movement 12 22 32 26.67 3.339 
Pre-opf irst toe length 12 42 58 48.50 4.523 
Post-opfirst toe length 12 42 57 47.42 4.379 
Pre-op AOFAS 12 52 64 56.50 4.275 
Post-op AOFAS 12 66 90 83.92 6.557 
Follow-up time 12 38 64 51.5 8.135 
Complication 0  

Figure 4. Pre-operative and post-operative AOFAS 
values; A significant increase is seen in the post-op-
erative period statistically. 

tively (P>0.001). Ran- 
ge of motion was deter- 
mined as 24±3.31° pr- 
eoperatively, and 26.6± 
3.34° postoperatively 
(P>0.001). The mean 
AOFAS values of preop-
erative 56.5±4.28 incr- 
eased to 83.9±8.56 po- 
stoperatively (P<0.001) 
(Table 1; Figure 4). 

The postoperative H. 
valgus and IMA angles 
and the VAS values we- 
re determined to be sta- 
tistically significantly lo- 
wer than the preopera-
tive values. The postop-
erative range of motion 
and the AOFAS values 
were statistically sig- 
nificantly higher than 
the preoperative valu- 
es. No statistically sig-
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cal results have been reported in literature with 
salvage osteotomies such as the Scarf proce-
dure [5].

Better clinical results have been obtained with 
reconstructive surgical techniques in which the 
joint distance is preserved. In a clinical and 
radiological comparison of metatarsal osteoto-
my and Keller’s excision arthroplasty applied in 
Primary H. Valgus cases, statistically signifi-
cantly better results were reported in the oste-
otomy group [6]. However, in cases in which 
there is accompanying joint arthrosis, although 
angular correction has been obtained with 
these procedures, chondral problems will lead 
to clinically unsatisfactory results. Avascular 
necrosis of the first metatarsal head is one of 
the postoperative complications after distal 
metatarsal osteotomies which are applied for 
Hallux valgus treatment, and when large soft 
tissue dissection is applied this can lead to 
patient dissatisfaction [7, 8]. In a cadaver study 
of H. valgus by Doty et al., chondral lesions 
were detected in the first MTP joint [9]. Quite 
clearly, joint chondral lesions in primary or 

Revision and failed cases constitute 9.3% of 
the first MTP joint arthrodesis applied due to 
different etiological causes. However, non-un- 
ion and malunion are general problems encoun-
tered in arthrodesis cases. Non-union rates of 
approximately 5.4% and malunion rates of 
approximately 6.1% have been reported [14]. 
Furthermore, another unwanted result is the 
development of shortness of the first toe length 
according to the degree of the osteotomy 
performed. 

It has been stated that protection of first line 
metatarsal phalangeal joint length has positive 
effects on the clinical outcomes after postop-
erative interventions. Schulz et al. reported bet-
ter clinical scores in cases where a shorter 
proximal phalanx osteotomy was applied follow-
ing resection arthroplasty [15]. Protection of 
the range of motion in addition to the joint 
length can be considered to provide advantag-
es for active patients. First MTP joint motion is 
completely lost in arthrodesis procedures. The 
loss of range of motion following distal metatar-
sal osteotomies has been reported in literature 
[16].

With the first MTP joint total arthroplasty 
applied in the current study, it was aimed to 
treat the arthrosis in addition to angular correc-
tion, and to eliminate the negative effects on 
joint length and motion, which are the disad-
vantages of current arthrodesis, and resection 
arthroplasty applications. Fujiko et al. applied 
similar surgery to H. valgus cases accompanied 
by rheumatoid arthritis using a differently de- 
signed hinge type toe implant and reported 
95% successful results after a mean of 8 years 
of follow-up [17]. Duncan et al. reported satis-
factory short-term clinical and radiological 
results in H. rigidus cases which were surgically 
treated with total joint arthroplasty [18]. In the 

Table 2. Pre-operative and Postoperative Clinical and Radio-
logical data 

PRE-OP POST-OP P
H. V angle 32.33°±2.64° 13.83°±2.37° <0.001
IMA angle 10.50°±1.00° 9.50°±0.67° 0.002
Range of motion 24.08°±3.31° 26.67°±3.34° 0.004
AOFAS 56.50±4.28 83.92±8.56 <0.001
VAS 5.23±0.68 0.62±0.16 <0.001
First Toe length (mm) 48.5±4.523 48.2±4.379 0.002
A statistically significant increase was observed in the Range of motion and 
AOFAS values and decreases in the H. valgus, IMA and VAS values.

Figure 5. Pre-operative and Post-operative VAS val-
ues; There is a significant decrease in the post-oper-
ative period statistically. P<0.001.

recurrent cases, can be a part of H. 
Valgus pathology. Therefore, the sur-
gical technique to be selected 
should also resolve this problem 
besides correcting the angular cor-
rection if there is an accompanying 
arthrosis. In this patient population, 
first MTP joint arthrodesis and 
Keller’s resection arthroplasty are 
applied and successful results have 
been obtained with these surgical 
techniques [10-13]. 
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current study, satisfactory results were also 
achieved in short and mid-term follow-ups of 
recurrent H. valgus cases with accompanying 
arthrosis following total toe arthroplasty per-
formed with similar implants.

In conclusion, corrective first MTP joint total 
arthroplasty for selected cases with recurrent 
H. valgus with accompanying arthrosis provides 
satisfactory clinical and radiological results in 
the mid-term follow-up. In the active patient 
group, the advantages of this procedure include 
correction of the postoperative angular correc-
tion, improvement of clinical scores with partial 
protection of the first MTP joint range of motion 
and the toe length. The limitations of this study 
are the lack of different clinical studies sup-
porting the results of the performed surgery, 
long-term clinical and radiological results of the 
procedure could not be obtained and the study 
had a limited patient population. Future pro-
spective studies on this topic with longer follow-
up periods will improve the understanding and 
reliability of the application. 
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