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Short-Term Outcomes of Percutaneous, Intra-articular, Chevron Osteotomy

(PelCO) for the Treatment of Mild to Moderate Hallux Valgus

Abstract

Background: Treatment for hallux valgus (HV) remains challenging. Third-generation
percutaneous procedures try to reproduce chevron-type osteotomies to replicate their
benefits, such as intrinsic stability and reproducibility. We report the first results using a
Percutaneous, Intra-articular, Chevron Osteotomy (PelCO) technique that mimics the
classic intra-articular open Chevron procedure, associated with a Percutaneous
Adductor Tendon Release (PATR) for the treatment of mild-to-moderate HV.

Methods: From May 2015 to October 2018, a total of consecutive 114 feet (74 patients)
were included. Primary outcome measures included: radiographic (hallux valgus and
intermetatarsal angles) and clinical parameters such as visual analog scale (VAS),
FAAM Activities of Daily Living (ADL) and FAAM Sport, AOFAS Score, and
MOXFQ, preoperatively and at final follow-up (Minimum 18 months). A patient
satisfaction survey was also performed. Pronation and length of the first metatarsal were
also assessed. Secondary outcomes included fluoroscopic time, length of surgery,
complications, recurrence and reoperation rates.

Results: At 24.09 months on average, the AOFAS score improved from 52.1 points
preoperatively to 91.1 (p <0.001) at the latest follow-up. VAS decreased from 6.3 to 1.
Also, FAAM ALD, FAAM Sport and MOXFQ showed statistically significant
differences (p <0.001) when comparing preoperative and postoperative periods. Patients
found the procedure to be excellent in 82% and very good in 13.5% of cases. Our global

complication and reoperation rates were 5.26% and 3.5% (screw removal), respectively.
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Conclusion: PeICO combined with PATR proved to be a safe, reliable and effective

technique for the correction of mild-to-moderate HV deformity.

Level of Evidence: Level IV- Case Series

Keywords: Hallux valgus, percutaneous, chevron, outcomes

Introduction
Treatment for hallux valgus (HV) remains challenging. It continues to have a high
patient dissatisfaction rate (10.6%), and postoperative first metatarsophalangeal (MTP)
pain remains at 1.5% Barg A, which means that the search for a better procedure must
continue. Osteotomies -especially chevron type- continue to be the method of choice to
achieve correction of HV deformities. Klugarova J Matar HE

In order to improve the outcomes, percutaneous surgery (PS) or MIS
(“Minimally invasive surgery”) has been involved in a process of continuous change.
Del Vecchio JJ, Ghioldi ME This does not necessarily mean an evolution, but rather a
better understanding of the benefits and complications of previous generations. Third-
generation or 3G Jowett CRJ Lai MC Liszka H Vernois J procedures reproduce
chevron-type osteotomies to replicate their benefits, such as intrinsic stability and
reproducibility. They are divided into extra-articular and intra-articular osteotomies.

Recently, comparative studies have shown similar radiological and clinical
outcomes when comparing 3G techniques with open techniques for HV treatment.
Brogan K Garcés JB Kaufmann G, Mortlbauer L Lai MC Lee M Yassin M However,
there is currently insufficient evidence to recommend PS over open procedures or to
recommend one percutaneous approach over another for HV treatment. Jeyaseelan L

Malagelada F
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We report a prospective case series using a Percutaneous, Intra-articular,
Chevron Osteotomy (PelCO) technique for the treatment of mild-to-moderate HV
associated with a Percutaneous adductor tendon release (PATR). Dalmau-Pastor M,
Malagelada F Del Vecchio JJ, Dalmau-Pastor M PelCO technique is the first published
PS technique mimicking the classic intra-articular open Chevron procedure, and it has
already shown excellent radiological correction Del Vecchio JJ, Ghioldi ME, Raimondi
N and a cadaveric study showed that it is a safe and reliable procedure. Del Vecchio JJ,
Ghioldi ME, Uzair AE, Chemes LN, Manzanares-Céspedes Recently, Del Vecchio et al.
published a technical description associated with a case series. Del Vecchio JJ, Ghioldi
ME, Uzair AE, Chemes LN, Dealbera ED. The question this study aims to answer is

whether this new technique works properly when applied to patients.

Methods

From May 2015 to October 2018, a total of 177 consecutive patients underwent
surgical treatment of unilateral/bilateral, painful, mild-to-moderate HV after failure of
conservative treatment.

Exclusion criteria for this study included: stiffness of first MTP joint described
as less than 75° of total range of motion (ROM) measured by placing a lateral
goniometer, osteoarthritis of the MTP-1-joint (grade 1-3) Coughlin MJ, Shurnas PS,
rheumatoid arthritis, patients with diabetes, neurological disorders, hypermobility of the
first tarsometatarsal joint, and previous surgery on the same foot. Inclusion flowchart is
shown in Figure 1.

After patient exclusion, 114 feet of 74 patients were included. The drop-out rate (lost to

follow-up) was 30.8%. A 12-year-experienced MIS surgeon (JJDV) performed all the
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PelCO procedures in association with PATR. All the patients underwent the same
postoperative protocol.

The following data were assessed based on the patients’ medical histories:
general demographics (age, sex, and body mass index [BMI]), surgical details (such as
length of surgery and fluoroscopy used), minutes of radiation exposure, associated

procedures and complications.

Primary Outcome Measures

A radiographic evaluation was performed on standard foot anteroposterior (AP)
and lateral weight-bearing images, preoperatively and at final follow-up (Minimum 18
months). Coughlin MJ, Saltzman CL These were made with the patient standing on both
feet with the knees in full extension and included pre- and postoperative assessment of
hallux valgus angle (HVA), intermetatarsal angle (IMA) and distal metatarsal
articular angle (DMAA). Angles were measured following the AOFAS ad hoc
Committee on Angular Measurements guidelines. Coughlin MJ, Saltzman CL Severity
of hallux valgus was classified according to the HVA (<15°, normal; less than 20°, mild;
less than 40°, moderate; equal to or more than 40degrees, severe), and the IMA (<9°,
normal; 9-11°, mild; 12-17°, moderate; >18°, severe).The tibial sesamoid position (TSP)
was assessed: a line was drawn along the first metatarsal's longitudinal axis on the
weight-bearing AP radiograph, and the position was classified as grade I-to-VII. Hardy
RH First metatarsal length and postoperative shortening were also assessed.

Patients were also evaluated by measuring the range of motion (ROM) of the
first MTP joint, preoperatively and at final follow-up (Minimum 18 months). ROM was
classified as: normal (>75°); moderate stiftness (30-74°); severe stiffness (<30°) or

extension (<30°). Frigg A This was done with feet in a relaxed position of 30° of
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plantarflexion. Preoperatively, a goniometer was used to measure the ROM. The device
was placed parallel to the first metatarsal dorsal aspect, with the other side being
parallel to the dorsal aspect of the proximal phalanx. In the postoperative period, two
radiographs were then taken whilst the patient's first toe was passively forced into
maximum plantarflexion and dorsiflexion. ROM of the first MTP joint was measured
twice in all patients by two different authors using the same method (mean values were
calculated). Ozkurt B

The first metatarsal head pronation was also assessed using a modification of
Yamaguchi's method Yamaguchi S (0-to-30°), based on a weight-bearing AP view.
Recurrence was defined as an HVA of more than 15° at final follow-up. Raikin SM The
length of the first metatarsal was also measured.

Clinical outcomes were assessed using the visual analog scale (VAS), FAAM
ADL and FAAM Sport Sutton RM, AOFAS Score, and MOXFQ Garcés JB,
preoperatively and at final follow-up (Minimum 18 months). A patient satisfaction
survey was also performed, asking patients to assess their scale of satisfaction (Scores
from 1 to 5: 1, unsatisfactory; 2, satisfactory; 3, good; 4, very good; 5, excellent) and
whether they would go through the same technique again (question 2: yes/no). All
patients were invited to complete the FAAM ADL, FAAM Sport, MOXFQ, VAS, and

satisfaction scales by email.

Secondary Outcome Measures

Fluoroscopic time and length of surgery were recorded. Complications were identified
by either the patient or the surgeon in outpatient clinics. We used a modification of the
reliable Adapted Clavien-Dindo-Sink classification Sink EL for HV surgery and that

already assessed a 3G procedure Lewis TL (Table 2). We categorized all complications



124  following a retrospective case review. Complication data were routinely collected for all
125  patients until discharge (follow up not less than 12 months) and, beyond this,

126  complication data were identified only if the patient reported it. The reoperation rate and
127  screw removal were also assessed.

128

129  Operative Technique

130 a) Patient positioning

131  With the patient supine with the foot overhanging about 5 cm beyond the operating

132 table edge, and the surgeon seated facing the medial aspect of the foot.

133

134 b) Anesthesia

135  All procedures were performed under local anesthesia (Mayo block) with 5 mL of

136  bupivacaine hydrochloride 0.5% w/v and 5 mL of xylocaine solution 0.5% associated
137  with sedation. Intravenous antibiotics were administered as per local guidelines. We

138  used a tourniquet, although it is important to use a high-torque and low-speed

139  environment.

140

141  o¢) Equipment

142 The following equipment is required:

143 Burrs: 2.0 X 12-mm Isham Straight Flute Shannon (ISFS) and Wedge Burr 3.1.

144 o Driver: Device with torque and speed control.

145 - One conical 3.5 mm screw.

146 Instruments: Regular Mini Blade #6400, Freer elevator, bone rasp (Small).
147 - 2 mm x 20 mm K-wire.

148
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The technique can be divided into five steps:

1.

A 2.0 mm K-wire was slid percutaneously in the medial surface of the first toe
in a distal-to-proximal orientation. A medial portal (P1) was made with a
percutaneous surgical blade (SM69, Swann-Morton®) in the limit between the

proximal 1/3 and the distal 2/3 of the IMT head (Figure2).

A percutaneous dorsal capsular release was made to allow the first metatarsal
head to move laterally. The hallux must be passive dorsiflexed (30°) to prevent
soft tissue lesions (Figure 3). Then, the ISFS was inserted in a medial-to-lateral
direction (until the lateral cortex) through the IMT head to create the apex of the
osteotomy. The dorsal limb describes a 20° angle proximally oriented whilst the
plantar limb is parallel to the floor. This creates two limbs forming the 90° angle
of a Chevron osteotomy (Figure 4). At this point, medial wedges (Triplanar
PeICO) can be added to correct pronation (plantar limb) and DMMA (dorsal

limb).

First metatarsal displacement. The lateral shift (up to 60%) was performed
through a 2 mm K-wire and an angled stem probe. The probe was inserted
through the osteotomy and the K-wire was advanced until proper correction was

achieved (Figure 5).

A dorsomedial portal (P2: ~15 mm proximal and 3 mm dorsal than the P1) was
made for osteotomy stabilization. We prefer to use a 3.5 mm cannulated conical
screw inserted from dorsal-medial to a lateral-plantar direction at a 45-degree
orientation (Figure 6). After the 2 mm K-wire was removed, a resection of the

medial eminence was made through portal 2 using a wedge Burr 3.1 (Figure 7).
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5. PATR (Percutaneous adductor tendon release) was performed in association
with all PeICO procedures, following published descriptions (Figure 8). Del

Vecchio JJ, Dalmau-Pastor M Del Vecchio JJ, Dalmau-Pastor M

6. Through a medial portal, a percutaneous Akin was added in cases of persistent

valgus of the great toe, using a weight-bearing intraoperative test.

Postoperative protocol

After achieving the required correction, a dressing was applied. The bandage circled the
hallux, which was positioned in a slight varus. Immediate weight-bearing with a shoe
with a flat, stiff sole was allowed as soon as the pain was tolerable. Ten to fourteen days
postoperatively the stitches were removed, and the patient was trained to put daily
bandages with hallux varus (5-to-10°) for the next four weeks. Four weeks after surgery,
patients were advised to move their toe actively and passively. At six weeks
postoperatively, rehabilitation was indicated if the ROM had decreased by more than

30° compared with the preoperative range.

Statistical Analysis

All statistical analyses were performed using R version 4.0.2. Descriptive statistics of
position and scale were used for the continuous variables considered in two instances,
before and after surgery. Scatter diagrams and boxplots were plotted to visualize their
distribution. The difference variables between the records of each posterior and anterior
patient were constructed and their normality was analyzed using the Shapiro-Wilks test.
To assess whether the differences are statistically significant, the Wilcoxon test for
paired samples was performed. Statistical significance was defined as a p-value of

<0.05.
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Results

The mean age was 45 years (range, 20-75; SD 14), with 69 female and five male
patients. The mean follow-up was 24.08 months (range, 18-49; SD 8.53). The mean
BMI was 27 + 4.3 kg/m2. The procedures additional to PeICO were: one patient
(1.35%) needed a DMMO (Distal metatarsal minimally invasive osteotomy) of second-
to-fourth metatarsals for the treatment of central metatarsalgia; five, sliding-DMMO for
the treatment of Tailor’s bunion; three, percutaneous osteotomies of the proximal
phalanx for lesser toes deformities (2-to-4 toes); and four, Akin osteotomies for the

proximal phalanx of the first toe because of residual phalanx malalignment.

Primary Outcome Measures

The mean IMA improved from 12.51 £ 1.49° preoperatively to 7.89 £ 0.61°
postoperatively (p <0.001), while the average HVA improved from 28.3 &+ 5.08°
preoperatively to 11.13 + 3.74° postoperatively (p <0.001). We found 60.6% (69 feet)
with mild and 39.4% (45 feet) with moderate HV deformity. There was an average of
1.94° (3.63° preoperatively to 1.69° postoperatively, p <0.001) of TSP improvement
after the PeICO procedure (Figure 9). The average first metatarsal length was 60.9 mm
in the preoperative and 58.6 mm in the postoperative period. This represents an average
shortening of 2.3mm (p 0.028).

The entire patient population presented normal ROM (>75°) in the postoperative
period. The preoperative total ROM of the first MTP joint, the plantarflexion and the
dorsiflexion were measured as 104° (Normal ROM), 27.7°, and 75.8°, respectively.
Following the operation, the values were 96.1°, 25.2° and 70.9°. Following the

operation, the total ROM in the first MTP joint was reduced by 7.4 £ 2.3° (p <0.001).
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Passive dorsiflexion decreased by 4.9 £ 1.5° (p <0.001) and passive plantar flexion by
2.5+ 0.8°(p <0.001).

Pre-operatively, 58 feet (51.6%) had radiological signs of pronation. The average
rotation deformity was 4.45° (Range 0 to 30; SD 6.5). Five patients (2 of 20°, 2 of 30°,
and 1 of 25°) needed rotation according to recommendations. Although a rotational
PeICO could have benefited these patients, radiological correction (average correction
of IMA was 2.5% HVA 9.14° and TSP 1.4 mm) and clinical outcomes and therefore no
procedure was performed to correct the pronation.

The AOFAS score improved from 52.1 points preoperatively to 91.1 (p <0.001)
at the latest follow-up. VAS decreased from 6.3 to 1, on average. Also, FAAM ALD,
FAAM Sport and MOXFQ showed statistically significant differences (p <0.001) when
comparing preoperative and postoperative periods. Patients found the procedure to be
excellent in 82% of cases (61 feet), very good in 13.5% (10 feet) and good in 4.1%

(three feet). Results are summarized in table 1.

Secondary Outcome Measures and Complications

Fluoroscopic time was 19 seconds (Range 11 to 38; SD 6.7). The average length
of surgery was 25.4 minutes (Range 16 to 50; SD 6.5).

Our global complication rate was 5.26% (6 feet). We had one (0.8%) major
complication: a transfer metatarsalgia (to the second metatarsal) that was successfully
treated with insoles. The minor complications presented were the following: three
(2.6%) soft tissue irritations that needed screw removal after at least four months
postoperatively; one (0.8%) case of superficial infection that needed oral antibiotic
treatment for 14 days; one case (0.8%) presented superficial skin necrosis, but no

further surgical debridement was needed. We observed no other complications
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involving the additional procedures. Finally, there was a reoperation rate of 3.5% for

screw removal.

Discussion

The most important finding of the present study is that for the first time a PS technique
mimicking the intra-articular open Chevron technique showed reliable and sustained
radiological, clinical and satisfaction outcomes, as showed by other percutaneous
procedures. Liszka H Lucattelli G Redfern D Vernois J. Based on the results found in
this study, PeICO can be indicated in mild-to-moderate HV deformities.

Reducing TSP has been proposed as a preventive factor for recurrent HV
deformity. Chen et al. Chen JY recommend correcting the TSP to grade IV or less to
improve functional outcomes and patient satisfaction when treating HV. Also,
Kaufmann et al. Kaufmann G, Sinz S found that a chevron osteotomy can significantly
correct sesamoid position using a 7-part system Hardy RH from pre- to postoperative
and it remained stable throughout the follow-up. The present findings indicate that
PelCO associated with PATR can achieve adequate TSP correction (average correction
of 1.94 grades) without loss of correction at final follow-up. Anyway, further studies
must address the correction power of PATR.

Pronation of the first metatarsal has been shown as a risk factor for the formation
and progression of HV. Okuda R Ota T Wagner P Therefore, the importance of
correcting malrotation to reach an adequate position and decrease the risk of HV
recurrence has been progressively acknowledged. Hatch DJ Okuda R, Yasuda T This
must be considered in the decision-making process, predominantly in moderate-to-
severe cases. Some authors indicate rotational correction treatment when a considerable

(>15°) metatarsal pronation is present. Wagner P If rotational deformity correction is
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needed, rotational PeICO can be made by adding a medial wedge as showed in an open
chevron technique. Prado M

Excessive shortening of the first metatarsal during first metatarsal osteotomy
represents a frequent risk factor for transfer metatarsalgia to the second metatarsal head.
Espinosa N Nakagawa S Toth K This has been reported to occur at rates from 12% to
43%. Coughlin MJ Foran IM Recently, Kaufmann et al. showed significant shortening,
with a decrease from 62.2+5.3 mm to 58.8+5.4 mm (P <0.001). Kaufmann G, Sinz S
Nakagawa et al. Nakagawa S showed that postoperative shortening of the first
metatarsal might lead to transfer metatarsalgia. Their results were: 60.6 = 4.7(Range 52
to 73) in the preoperative period and 58.7 = 4.7 (Range 45 to 68) in the postoperative
period. Foran IM However, Greeff et al. found just one case of transfer metatarsalgia,
with a statistically significant degree of shortening of the first metatarsal relative length,
when performing a modified Lapidus procedure. The authors mentioned that the
subsequent low transfer metatarsalgia rate could be attributed to the sagittal plane
correction and stability. Greeff W The series presented showed one case of transfer
metatarsalgia with a metatarsal shortening of 3.2 mm (before surgery it was 4.1 shorter
than the second metatarsal).

Four recently published comparative studies by Brogan et al. Brogan K (Third-
generation MIS distal chevron vs. Open Chevron), Kaufmann et al. Kaufmann G,
Mortlbauer L (MIS vs Open Chevron) Lai et al. Lai MC (PECA vs. Open Scarf-Akin)
and Lee et al. Lee M (PECA vs. Open Scarf-Akin) have reported comparable
radiological (in terms of HVA and IMA) and clinical outcomes (in terms of AOFAS
and VAS) when comparing the 3G techniques with traditional open procedures.
Kaufmann G et al. Kaufmann G, Mortlbauer L showed that outcomes of a MIS

technique were comparable with those of the open technique. They found no significant



297  differences in terms of postoperative clinical outcomes within five years (VAS,

298  AOFAS, satisfaction), radiographic outcomes, joint degeneration, or range of motion
299  outcomes at five years of follow-up. Lee et al. Lee M reported a prospective randomized
300 trial evaluating 25 MICA vs. 25 open surgery cases. They showed AOFAS score

301  improvement (61.3 to 88.7) in the MIS group. Also, HVA improved from 31.4 to 7.6°
302  and IMA from 15.6 to 6.4°. They reported 84% excellent patient satisfaction and 16%
303  good satisfaction in the MIS group. Holme TJ Although the study presented is not

304  comparative, it showed good-to-excellent radiological and clinical results and patient
305  satisfaction rates.

306 According to some authors, a simultaneous bilateral correction has the same

307  functional and radiographic results as unilateral surgery. Boychenko AV Carvalho P Lee
308 KB Lim WSR Recently, Lim et al. Lim WSR found no significant differences in post-
309  operative outcome and patient satisfaction between both groups. Our series found no
310 differences (through radiographic corrections and clinical outcomes) between unilateral
311  and bilateral patient outcomes. This may improve the quality of life of patients and

312 shows promise for safely reducing costs. Molloy A

313 Lateral release is an additional procedure that helps osteotomies to correct HV
314  deformities. The main indications for a lateral release are mild-to-severe hallux valgus,
315  especially in preoperative incongruent joints. Dalmau-Pastor M, Malagelada F Del

316  Vecchio JJ, Dalmau-Pastor M Several studies have failed to accurately describe which
317  structures were being released or detached as soft tissue adjuvant treatments of hallux
318  valgus. Adductor tendon percutaneous release was the most commonly used procedure
319  to assist osteotomies in correcting HV deformities. Del Vecchio JJ, Dalmau-Pastor M
320  Recently, PATR proved to be a reliable and accurate technique in a comparative

321  cadaveric study, and more effective in fully releasing the adductor tendon. Dalmau-
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Pastor M, Malagelada F Although the most powerful percutaneous osteotomies (e.g.
MICA, subcapital) may not need a lateral release to correct HV deformity, we used
lateral release as a routine procedure, as showed in table 2. In the present study, PATR
was used in all patients and possibly has an effect in preventing recurrence. Further
studies should assess if PATR may effectively reduce TSP, how much valgus correction
power it has, and if it helps to correct proximal phalanx pronation.

Stiffness of the MTP joint may be a challenging complication after HV
correction, especially after intraarticular procedures. Distal open chevron osteotomies
showed rigid MTP joints between 1.13% to 27.3% of cases Bai LB Barca F Guclu B
Ozkurt B Tollison ME Vopat BG First generation (1G) percutaneous osteotomies
(Reverdin-Isham) revealed a reduction of the ROM by 15°, and moderate or severe
stiffness (ROM <30°) in 2% to 100% of cases. Bauer T Biz C Severyns M. Also, Bosch-
type procedures (2G) showed stiffness rates in 4% to 14% of cases Bia A Faour-Martin
O Magnan B. 3G techniques showed the lowest rate of this postoperative complication:
0 to 7.7% Chan CX Frigg A Holme TJ Liszka H Jowett CRJ Although PelCO is a 3G
intra-articular osteotomy, it showed no postoperative stiffness. The reason that explains
these results may be that a dorsal capsulotomy is needed to shift the first metatarsal
head and the fact that it does not need a capsulorraphy may contribute to preserve
motion; patients were advised to do active and passive toe movements after four weeks.

Recently, a systematic review showed that 2G or Bosch-type osteotomies had an
average complication rate of 10% (6%major and 4% minor). 3G or chevron-type
procedures presented a 19% rate (8% major and 11% minor). Jeyaseelan L In the latter
procedures, the authors mentioned that, if the subgroup (learning curve completed) of
patients from the Jowett and Bedi study Jowett CRJ is excluded, the average

complication rate reduces to 12%. Besides this, if we evaluate 2G or 3G studies over
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100 feet, the complication rate goes down to 13.4% (Table 2). Agregar texto de tabla
Our results gave a lower complication rate (5.26% between major and minor ones) than
those of 2G or 3G type procedures. Certainly, using two or three screws Jowett CRJ
Lewis TL Liszka H or not using osteosynthesis Lucattelli G may lead to more related
complications (fracture of the lateral cortex, screw skin irritation and delayed bone
union, respectively) and a higher reoperation rate.

The average recurrence rate with chevron-type osteotomies is 19.1% (Range,
between 0 to 75.6%). Aiyer A Choi GW Jeuken RM Lagaay PM Recurrence is defined
as the clinical development of HV after surgical correction (alignment). All patients in
our study underwent the PeICO procedure associated with a PATR Dalmau-Pastor M,
Malagelada F Del Vecchio JJ, Dalmau-Pastor M even in congruent MTP joints. This
may have contributed to prevent recurrence (no cases seen so far).

Screw removal seems to be a frequent indication for a new surgical procedure in
3G procedures Holme TJ Lee M, ranging from10-24%. Recently, Holme et al. Holme TJ
showed the results of a MICA procedure for HV treatment, with a complication rate of
10%, representing four patients that required Akin screw removal due to soft tissue
irritation. Also, Lee et al. Lee M presented a screw removal rate of 24% (6 out of 25
patients). Our screw removal rate was 2.6%. This complication might be avoidable by
using specific screws and/or getting adequate radioscopic images. The reoperation rate
for Chevron-Akin is 5.56% according to Lagaay et al. Lagaay PM We found that screw
removal was the most common reason for indicating a new procedure.

When performing a distal open chevron associated with a lateral release,
avascular necrosis incidence varies between 1.7% and 2.8% Barca F Schneider W

According to some authors, adding a lateral release may increase its occurrence. Our
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cohort series did not show this complication, even adding a percutaneous lateral release
(PATR).

Some authors report the average mean operating time of percutaneous chevron
osteotomy as 64.3 minutes Holme TJ Lai MC Lam K-LK (Range 44.3 to 94.3) to correct
mild-to-severe HV deformities. PeICO proved to be a significantly faster procedure
(25.4 minutes on average). Further studies should assess whether PeICO is cost-
effective compared with other procedures. Lai et al. showed a fluoroscopic time 0f44.6
+ 5.9 seconds when performing a percutaneous Chevron-Akin osteotomy. Lai MC
Recently, Palmanovich et al. showed that mean surgery time was reduced to 45 minutes,
and the number of fluoroscopy expositions was decreased to 70 after two years of
experience doing MICA (advanced learning curve). Palmanovich E The average
fluoroscopy time of PeICO was 19 seconds. It seems that using fewer screws is crucial,

making PelCO faster and dramatically diminishing the need for radiation exposure.

Limitations

This study's main limitation is the lack of a control group, which would have been
useful to compare the results with open chevron osteotomies. There is also inherent
selection and observer bias because the patients were recruited from a single hospital.
Also, surgeries were made by an experienced surgeon. Although it can avoid a
performance bias, a complete percutaneous learning curve is needed to achieve the
results shown in this study. The AOFAS score was used and is not a validated
assessment tool. Finally, a short-term follow-up (18 months minimum) may not show

the real effect of potential complications with time.

Strengths
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The study had some strengths. First, we included a large number of patients available
for analysis. Second, the MOXFQ score was used which is a validated assessment tool
to record patient outcomes. Complications were divided and comprehensively evaluated

to make future analysis easier.

Conclusion

To our knowledge, the present study is the first to describe the radiological and clinical
outcomes of a percutaneous intra-articular chevron-type osteotomy, that resembles an
open chevron. PeICO combined with PATR proved to be a safe, reliable and effective
technique for the correction of mild-to-moderate HV deformity. This technique
presented excellent satisfaction rates at a minimum of 18 months of follow-up. It also
resulted in a significantly shorter operation and fluoroscopic and a lower rate of surgical

site infections when compared with other techniques.
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