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Hallux valgus (HV) is one of the common foot dis-
eases characterized by lateral deviation of the big toe 
and medial deviation of the first metatarsal bone. HV 
not only affects the external appearance of the foot 
but also affects bodily functions and daily quality of 
life, such as foot pain and impaired gait pattern (1-4).

The incidence of this disease in the general pop-
ulation, regardless of sex and age, is 0.9% (5). Its in-
cidence is 12%–33% higher in women than in men, 
which was mainly attributed to wearing tight or high-
heeled shoes (6). However, the involvement of intrinsic 
and extrinsic factors in the pathogenesis of the disease 
has been reported, but the cause has not been fully 
elucidated. As a result of the compression of the skin 
and subcutaneous tissue with shoes, a protruded reac-
tive bone tissue called bunion is formed at the metatar-
sal head. The presence of a bunion causes serious pain 
besides mechanical problems in the foot (5,6). 

When evaluating HV, its three stages are deter-
mined using the angle of HV and the intermetatarsal 

angle. Those with an HV angle of 15°–20°, 20°–40°, and 
>40° are considered to have mild, moderate, and ad-
vanced HV. Conservative methods such as night splints, 
interdigital supports, and foot exercises are first used in 
patients with mild HV (7). However, recent studies have 
shown that conservative treatment is not superior to 
no treatment in patients with moderate and severe HV 
(7). Surgery can be performed in patients with moder-
ate and severe HV if clinical findings are evident. 

The basic logic behind more than a hundred surgi-
cal techniques defined as surgical treatment is to reduce 
the increased HV angle and the intermetatarsal angle. 
Proximal, shaft, and distal metatarsal osteotomies have 
been defined. Shaft and distal osteotomies are gener-
ally preferred in moderate HV, whereas proximal oste-
otomies are more frequently preferred in advanced HV 
(8). Since these osteotomies require a rigid fixation after 
correction, the implants used are also important. In our 
study, we included patients with HV who underwent 
Chevron osteotomy to the distal metatarsal.
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Distal Chevron osteotomy (DCO) was first de-
scribed by Austin and Leventen; no bone fixation was 
performed with an implant as first described (8). Im-
plants such as headless titanium cannulated screw, 
Kirschner wire, bioabsorbable screws, and Herbert 
screws are widely used in the fixation procedure per-
formed in DCO. 

In our study, we aimed to evaluate and compare 
the effectiveness of these implants in preserving oste-
otomy reduction, and preoperative and postoperative 
visual analogue scale (VAS) and American Orthopedic 
Foot and Ankle Society (AOFAS) scores, using a head-
less cannulated screw and a Kirschner wire in the fixa-
tion performed with DCO. We examined different fixa-
tion systems used for HV treatment with DCO. Similar 
results were achieved regardless of whether expensive, 
complex materials or cheap and simple materials were 
used for HV treatment.

MATERIALS AND METHODS

We retrospectively evaluated 24 feet of 20 pa-
tients diagnosed with HV, who underwent DCO fixa-
tion with two headless cannulated screws, and 21 feet 
of 18 patients who had DCO fixation with 2 Kirschner 
wires between 2015 and 2020 in our clinic. These pa-
tients had regular follow-ups and related records. Two 
patients with Kirschner wire fixation, who received an-
tibiotherapy due to infection and whose follow-up was 
prolonged, and four patients who had fixation using 
cannulated screws without postoperative follow-up 
data were excluded from the study. Demographic in-
formation and radiological images of the patients were 
obtained from the hospital archives and PACS system 
with the approval of the hospital ethics committee. Pa-
tient data were reviewed retrospectively.

The patients were operated in the supine position 
under spinal anesthesia with a tourniquet. A medial in-
cision extending proximally from the metatarsal head 
was made during the surgery. The capsule was split 
open, and the bunion was minimally excised. During 
this procedure, the dorsal and plantar medial cutaneous 
nerves were preserved. The metatarsophalengeal (MTF) 
joint was distracted, and an adductor tenotomy was 
performed through the joint lateral to the metatarsal 
head. The modified Chevron osteotomy was performed 
using a standard low-speed precision saw. Osteotomy 
was performed through a 60-degree angled V-shaped 
osteotomy incision whose concavity faced distally. 

After osteotomy, the distal part was lateralized for 
2–4 mm, and two pieces of 1.6-mm Kirschner wires in 
Group A and two pieces of 2.5-mm cannulated screws 
in Group B were inserted retrogradely from the meta-
tarsal head for fixation. Kirschner wire and cannulated 
screw were embedded in the subchondral tissue. The 
capsule was sutured without significant plication not 
to increase the joint pressure. The surgery was com-
pleted by suturing the subcutaneous tissue. 

An elastic bandage and a fingertip silicon pad were 
recommended to the patients in both groups during 
the postoperative period. Patients whose sutures were 
removed in the second week were allowed weightbear-
ing on the feet as much as they could tolerate. Active 
MTF joint motion was started in all patients during the 
early postoperative period. At the end of the sixth week, 
the feet of all patients were allowed full weightbearing.

During the radiological evaluation of the patients, 
preoperative, early postoperative (sixth week after the 
surgery), and postoperative late period (sixth month 
postoperatively) AP and lateral standing-foot radio-
graphs were used. The HV angle, the change in the 
intermetatarsal angle on the standing AP x-ray, and 
the reduction in the lateral x-ray were evaluated. Pre-
operative and postoperative radiographic images of 
a 33-year-old male patient with HV treated with can-
nulated screws are shown in Figs 1 and 2, respectively. 
Measurements were made as described by the AO-
FAS (9). The effectiveness of the headless cannulated 
screw and Kirschner wire in preserving reduction was 
compared during the follow-up. The patients were di-
vided into two groups: cannulated screw (Group A) and 
Kirschner wire (Group B) groups. Preoperative and post-
operative radiographic images of a 22-year-old female 
patient with hallux valgus treated with Kirschner wires 
are shown in Figs. 3 and 4, respectively.

During the clinical evaluation of the patients, pre-
operative and postoperative sixth-month VAS and AO-
FAS scores were retrospectively scanned and used from 
patient records. VAS is a self-assessment pain rating 
system scored between 0 and 10, with 0 expressing a 
completely painless condition and 10 being the most 
painful condition. The AOFAS foot function index scor-
ing system evaluates pain, function, and alignment on 
a scale of 0–100 points, with 0 representing the worst 
condition. Pain is evaluated with 40 points, function 
with 45 points, and alignment with 15 points (10).
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Statistical analysis

In descriptive statistics, numerical data were 
given as mean and standard deviation, and categori-
cal data as numbers and percentages. We analyzed 
the distribution of numerical data using a histogram, 
assessed repeated numerical data with an indepen-
dent-sample t test, and examined independent vari-
ables with a Student t test. Statistical significance 
was set at P <0.05. SPSS 23.0 package program was 
used in the analysis. 

RESULTS

In our study, 24 feet of 20 patients in Group A and 
22 feet of 19 patients in Group B were evaluated. Thir-
teen (65%) female and 7 (35%) male patients in Group A 
and 10 (53%) female and 9 (47%) male patients in Group 
B were evaluated. The mean age was 41.9 (16–75) and 
38.9 (19–66) years in Groups A and B, respectively.

In Group A, the preoperative HV and intermetatar-
sal angle values were significantly higher than the post-
operative early and late period angle values (P < 0.05).

In Group B, the preoperative HV and intermetatar-
sal angle values were significantly higher than the post-
operative early and late period angle values (P < 0.05).

No significant difference was observed between the 
postoperative early and late period HV angles in both 
groups (P > 0.05). Likewise, no significant intergroup dif-
ference was found between the postoperative early- and 
late-stage intermetatarsal angle values (P > 0.05). 

Group B was followed up for an average of 18.2 
months and Group A for an average of 17.4 months.

No significant difference was observed between 
the two implants in terms of the union time of the os-
teotomy line (P > 0.05). However, the time to union was 
significantly longer in the male patient group than in 
the female patient group, regardless of the type of im-
plant used.

In Group A, the preoperative and postoperative 
sixth-month mean VAS scores were 7.2 and 2.9, respec-
tively, with a significant improvement (P = 0.031). The 
preoperative and postoperative sixth-month mean AO-
FAS scores were 47.5 and 78, respectively, with a signifi-
cant improvement (P = 0.022), 

Figure 1 Preoperative radiographic images of a 33-year-old 
male patient with HV treated with cannulated screws.

Figure 2 Postoperative radiographic images of a 33-year-old 
male patient with HV treated with cannulated screws.

Figure 4 Postoperative radiographic images of a 22-year-old 
female patient with hallux valgus treated with Kirschner wires. 

Figure 3 Preoperative radiographic images of a 22-year-old fe-
male patient with hallux valgus treated with Kirschner wires.
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In Group B, the preoperative and postoperative 
sixth-month mean VAS scores were 7.6 and 6.7, re-
spectively, without any significant improvement (P 
> 0.05). The preoperative and postoperative sixth-
month mean AOFAS scores were 52.7 and 72.4, 
respectively, with a significant improvement (P = 
0.043).

DISCUSSION

If HV becomes symptomatic enough to affect 
the quality of daily life and pain becomes prominent, 
it usually requires surgical correction. DCO is one 
of the most commonly used techniques for treat-
ing HV. This technique was first described in 1976 
at the Mayo Clinic; better results were obtained by 
adding soft tissue procedures such as adductor te-
notomy (11,12). In all cases reported in our study, we 
also used a combined soft tissue procedure by the 
transarticular release of the adductor hallucis ten-
don, transverse metatarsal ligament, and lateral joint 
capsule, besides DCO. However, we omitted medial 
plication to avoid increasing joint pressure. 

Many authors achieved temporary fixation with 
threads passed through the channels opened in the 
bone after DCO and reported positive results by not 
using implants. However, the necessity of using an 
implant has become a general opinion after the in-
crease in relevant studies performed and the poten-
tial risk of malunion (13,14). Although many implant 
types have been defined, we compared the results of 
fixation with two Kirschner wires and headless can-
nulated screws applied proximally from the metatar-
sal head.

Many authors suggested lateral translation in-
volving 2–5 mm or one third of the metatarsal head 
in DCO. Others also reported that the translation of 
more than 5 mm increased the risk of avascular ne-
crosis (15,16). We also used lateral translation for 2–4 
mm in our cases and did not detect avascular necro-
sis in any of our cases.

The implant removal rates after HV surgery vary 
between 2.3% and 23.6%, and implant removal is not 
preferred unless necessary due to the surrounding 
fragile soft tissue cover (17). We also did not remove 
implants except for two patients with osteoporosis in 
the Kirschner wire group due to joint irritation. 

Loss of reduction can be seen after fixation in DCO. 
Therefore, fixation with a rigid material is required. 
Screws, Kirschner wires, Steinmann pins, and staples 
have been used in fixation, and successful results have 
been reported in many series (18). In a study performed 
with cannulated screws, the mean preoperative HV an-
gle and intermetatarsal angle values were found to be 
statistically significantly higher than the early and late 
postoperative mean values. However, no statistically 
significant difference was observed in the mean values 
of the same angles observed during the early and late 
postoperative periods (19).

Similarly, in our study, the preoperative HV and 
intermetatarsal angle values were found to be signif-
icantly higher than postoperative early and late an-
gle values in the cannulated screw group (P < 0.05). 
However, no significant difference was observed be-
tween postoperative early- and late-stage HV and in-
termetatarsal angle values.

In a similar study in which HV fixation was per-
formed using Kirschner wires, a significant difference 
was observed between preoperative and postopera-
tive late-stage mean HV and intermetatarsal angle 
values (20). In our study, a significant difference was 
observed between the mean preoperative and post-
operative early- and late-stage HV and intermetatar-
sal angles (P < 0.05), but the difference between the 
postoperative early- and late-stage angles was not 
significant.

In a similar study, the preoperative and post-
operative AOFAS scores were found to be 50.7 and 
86.8, respectively, in the Kirschner wire group (21). 
In the same study, the preoperative and postopera-
tive AOFAS scores were evaluated as 52.4 and 87.7, 
respectively, in the cannulated screw group. Similar-
ly, in our study, the preoperative and postoperative 
mean AOFAS scores were 52.7 and 72.4, respectively, 
in the Kirschner wire group. Also, the preoperative 
and postoperative sixth month mean AOFAS scores 
were 47.5 and 78, respectively, in the cannulated 
screw group, with a statistically significant difference 
in AOFAS values in the two patient groups.

In a similar study, the preoperative and postop-
erative mean VAS scores were 5.1 and 2, respectively, 
in the cannulated screw group, with a statistically 
significant intergroup difference (22). In our study, 
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the preoperative and postoperative sixth-month VAS 
scores were 7.2 and 2.9, respectively, with a statisti-
cally significant intergroup difference.

The limitations of our study were a relatively 
small number of patients and the need for a retro-
spective evaluation. Besides this limitation, our study 
was one of the few studies comparing the use of a 
cannulated screw and a Kirschner wire in DCO of HV. 

Cannulated screw and Kirschner wire are stable 
and proper implants preferred in the fixation per-
formed with DCO for treating HV. Although implant 
problems such as irritation seem to be highly preva-
lent in fixations made with a Kirschner wire, no sig-
nificant difference was demonstrated between the 
two fixation methods.
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