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Burr for the Treatment of Hallux Valgus journalsagepub comomelfo

Deformity: A Systematic Review

Tyler Gonzalez, MD, MBA'%(2), Rodrigo Encinas, BS?”, William Johns, MD?,
and J. Benjamin Jackson Ill, MD, MBA'*2

Abstract

Background: Recently there has been an increase in minimally invasive surgery (MIS) for the correction of hallux valgus
deformity. This systematic review aims to evaluate and present the current literature on MIS hallux valgus correction
in studies reporting the use of the Shannon burr with distal metatarsal osteotomies to help establish evidence-based
guidelines for surgeons using this technique.

Methods: Two independent authors performed a systematic literature search using the following databases: PubMed,
Embase, and the Cochrane library. The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
protocol and the Cochrane Handbook guidelines were followed. All studies included were published from 2008 to 2022
and included the use of the Shannon burr during distal metatarsal osteotomies MIS for hallux valgus and at least |2-month
follow-up. The MINORS score criteria was used to evaluate the strength and quality of 17 studies by 3 authors. Statistical
analysis and meta-analysis were not performed because of the heterogeneity of the included studies and the data being
descriptive.

Results: A total of 17 studies were reviewed. A total of 911 subjects were included, and 1088 MIS procedures were
performed. The average follow-up was 23.8 (12-59.1) months. American Orthopaedic Foot & Ankle Society scale and
visual analog scale scores improved from 52.1 (41-62.5) to 90.3 (83.3-97.1) and 4.9 (3-8.2) to 0.8 (0-1.9). Satisfaction rates
were very high among the studies that reported it. The hallux valgus angle, intermetatarsal angle, and distal metatarsal
articular angle improved from 31.4 (23.5-44.1) to I 1.1 (7-17.2), 13.4 (8.1-18.6) to 7.3 (4.2-10.3), and 12.3 (9-16.3) to 4.1
(1-6.7), respectively. The complication rate was 16.6%, and recurrence was 2.2%. Nonunion comprised 0.4%, infections
I.1%, nerve injury 2.2%, avascular necrosis 0%, hallux varus 0.09%, transfer metatarsalgia 0.1 %, and hardware removal 6.2%.
Conclusion: MIS for the treatment of hallux valgus using the Shannon burr appears to be a safe and effective therapy, with
appropriate correction of the hallux valgus deformity, improvement in functional outcomes, high patient satisfaction, low
recurrence, and acceptable complication rates.

Level of Evidence: Level I, systematic review.

Keywords: hallux valgus, MIS, bunions, distal osteotomy, outcomes, systematic review, Shannon burr
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surgical correction. A recent meta-analysis by Ji et al'> com-

paring MIS hallux valgus surgery vs open surgical treat-
ment suggested improved clinical and radiologic outcomes
with MIS compared with open treatment. In another meta-
analysis comparing MIS vs open surgery, no inferiority was
reported on radiographic outcomes for MIS.3* Additionally,
a review by Trnka et al*’ reported no inferiority in radio-
graphic or clinical outcomes for MIS vs open cohorts. The
meta-analysis by Lu et al?> showed no inferiority for MIS vs
open treatment in patient satisfaction and an increase in
excellent-good radiographic outcomes.

The Shannon burr is often used to help perform the oste-
otomies for several MIS hallux valgus surgical techniques.
The utilization of the Shannon burr allows the surgeon to
perform a less invasive approach for hallux valgus correc-
tion with very small incisions. The Shannon burr is also
used in other procedures such as percutaneous bunionette
correction, percutaneous calcaneal osteotomy, and lesser
toe procedures. '+18:19.23.26

Considering the recent influx of research on the topic
of MIS hallux valgus correction, prior systematic reviews
still include many procedures that did not use a Shannon
burr but traditional saws. Additionally, many of these
studies looked at proximal and distal osteotomies and
first- and second-generation MIS instrumentation and
osteotomies that may or may not have had fixations.
Currently newer-designed third- and fourth-generation
MIS surgical techniques and instruments have evolved
and the most commonly done MIS osteotomy are distal
metatarsal osteotomies including chevron Akin (MICA)
and transverse osteotomies and Akin (PETA) with bev-
eled screw fixation.!>??3%37 Therefore, the goal of this
systematic review was to analyze and present the cur-
rently available literature on MIS surgery for hallux val-
gus correction specifically using the Shannon burr in
distal metatarsal osteotomies. To our knowledge, this will
be the first systematic review focusing on the use of the
Shannon burr for MIS hallux valgus correction with distal
metatarsal osteotomies. The aim of this review is to help
provide surgeons with evidence-based guidelines and set
patient expectations when considering using MIS hallux
valgus correction with a Shannon burr for distal metatar-
sal osteotomies.

Methods and Search Strategy

The systematic literature review included all studies that
were published from 2008 to 2022. The databases used
were PubMed, Embase, and the Cochrane library. The fol-
lowing items were included: (minimally invasive surgery
hallux valgus) OR (percutaneous bunion surgery) OR (per-
cutaneous hallux valgus surgery) OR (minimally invasive
bunion surgery) OR (hallux valgus minimally invasive),
without a language filter. Initial screening of titles, abstracts,

and full-text studies was performed. The Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) protocol and the Cochrane Handbook guidelines
were followed.'33* The MINORS Score criteria were used
to evaluate the strength and quality of the studies.**

Inclusion and Exclusion Criteria

Inclusion criteria were any studies published from 2008 to
2022 that included the use of the Shannon burr during distal
metatarsal osteotomies MIS for hallux valgus. Excluded
studies were not in English, included children, did not spec-
ify the use of the Shannon burr, did not use screws for fixa-
tion, or did not have a 12-month follow-up.

Data Collection and Abstraction

Three investigators independently evaluated titles, abstracts,
and full text from the studies found in the search. The fol-
lowing data were extracted: authors, the title of studies,
journal of publication, year of publication, country, level of
evidence, number of subjects, use of Shannon burr, type of
osteotomy performed, type of fixation performed, number
of procedures performed, mean age, sex, American
Orthopaedic Foot & Ankle Society (AOFAS) score, hallux
valgus angle (HVA), intermetatarsal angle (IMA), visual
analog scale (VAS) score, patient satisfaction, final follow-
up time, control group, surgical procedures, severity of hal-
lux valgus, and complications.

Statistical Analysis and Assessment for
Risk of Bias

The MINORS score was used to evaluate the quality and
bias of the 17 nonrandomized controlled trials (Table 1).!>3
The average score among all studies was 16.5, with a range
of 13 to 24. These scores represent high-quality studies.
Meta-analysis of the collective data was not performed
because of the heterogeneity of the included studies.

Results

Characteristics of the Systematic Review Search
and Study Demographics

A total of 471 results were found after the primary database
search (Figure 1). After adjusting for the date criteria, 405
studies were analyzed. A total of 17 studies were included
in the systematic review after passing screening criteria. A
total of 1081 subjects and 1284 procedures were found in
the studies. There were 1088 MIS procedures including the
Shannon burr. The average age for patients was 54.4 years.
Follow-up times among studies had an average of
23.8 months (range 12-59.1). Among the studies, the level
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Table I. MINORS Score.?
Follow- Total

Study Aim Inclusion Prospective Endpoints Unbiased up Loss Calculation CG G Baseline SA Score®
Burg et al® 2 2 0 2 0 2 2 2 0 o0 0 2 14
Holme et al'4 2 2 2 2 0 2 2 2 0 o0 0 2 16
Chan et al* 2 2 2 2 0 2 | 2 0 o0 0 2 15
Liszka and Gadek?' 2 2 0 2 0 2 2 2 0 o0 0 2 14
de Carvalhoetal® 2 2 2 2 0 2 2 2 0 o0 0 2 16
Diaz Fernandez® 2 2 0 2 0 2 2 2 0 o0 0 2 14
Tay et al®® 2 2 2 2 2 2 2 2 2 2 2 2 24
Brogan et al? 2 2 2 2 0 2 I 2 2 2 2 2 21
Jowett and Bedi'® 2 2 2 2 0 2 I 2 0 0 0 2 15
Mikhail et al?’ 2 2 0 2 0 2 2 2 0 o0 0 2 14
Lai et al?® 2 2 2 2 2 2 | 2 2 2 2 2 23
Frigg et al’ 2 2 0 2 0 2 2 2 0 o0 0 2 14
Nunes et al?’ 2 2 2 2 0 2 2 2 0 o0 0 2 16
Ghioldi et al'® 2 2 0 2 0 2 | 2 0 o0 0 2 13
Kurashige'” 2 2 2 2 0 2 0 2 0 o0 0 2 14
Marijuschkin et al** 2 2 2 2 0 2 2 2 0 o0 0 2 16

2Aim: a clearly stated aim. Inclusion: inclusion of consecutive patients. Prospective: prospective collection of data. Endpoint: endpoints appropriate to
the aim of the study. Unbiased: unbiased assessment of the study endpoint. Follow-up: follow-up period appropriate to the aim of the study. Loss: loss
to follow-up <5%. Calculation: prospective calculation of the study size. CG: an adequate control group. G: contemporary group. Baseline: baseline

equivalence of groups. SA: adequate statistical analyses.

®Scores: 0 = not reported; | = reported by study but inadequate; 2 = reported and adequate.

of evidence ranged from II to IV. There are 8 level III, 8
level TV, and 1 level II studies. Four studies had control
groups. Characteristics and demographics of the studies are
listed in Table 2.

Clinical Outcomes: AOFAS Score, VAS Score, and
Satisfaction Rate

Preoperative and last follow-up AOFAS scores were
reported in 13 studies. The average score improved from
52.1 (range 41-62.5)t090.3 (range 83.3-97.1). Statistically
significant improvement was reported in 10 studies. Three
studies reported significant improvements in the Foot
Function Index, Japanese Society for Surgery of the Foot
Scale, and Manchester-Oxford Foot Questionnaire scores,
which are comparable to the AOFAS score.>!”?’” One
study did not report AOFAS or any comparable score.?
Preoperative and last follow-up visual analog scale (VAS)
score was reported in 7 studies, and in 5 it was reported as
statistically significant. The average score improved from
4.9 (range 3-8.2) to 0.8 (range 0-1.9). A total of 6 studies
reported satisfaction rates. In 2 studies, a 100% satisfac-
tion rate was reported.>'* A satisfaction rate higher than
90% was reported in 2 studies.?>?’ In addition, the satis-
faction rate was higher than 80% in 3 studies, and in 2
studies the satisfaction rate was higher in the MIS group
vs open surgery (Table 3).!920:35 Cosmesis was shown to
be better in the MIS group compared to the open group.’

Radiographic Outcomes: Hallux Valgus,
Intermetatarsal, and Distal Metatarsal Articular
Angle Results

The average follow-up was 23.8 (12-59.1) months.
Preoperative and follow-up HVA was reported in all stud-
ies. The was an average improvement from 31.4 (range
23.5-44.1) to 11.1 (range 7-17.2). Only 2 studies did not
report if the improvement was statistically significant.®!0
Preoperative and follow-up IMA was reported in all stud-
ies. There was an average improvement from 13.4 (range
8.1-18.6) to 7.3 (range 4.2-10.3). Only 2 studies did not
report if the improvement was statistically significant.®!0
Preoperative and follow-up distal metatarsal articular angle
(DMAA) was reported in 4 studies. There was an average
improvement from 12.3 (range 9-16.3) to 4.1 (range 1-6.7).
Two studies reported statistically significant improvement,
and the other 2 studies did not report if significance was
found (Table 4).

Complications

The rate of complications was reported by all studies. The
total number of complications among all studies was 181
of 1088 (16.6%). The total number of recurrences was 24
of 1088 (2.2%). There were reported 7 of 1088 (0.6%) revi-
sion surgeries for recurrence. There was a total of 13 of
1088 (1.1%) infections reported including 4 deep tissue
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Figure |. Prisma flow diagram for search strategy and selection criteria.

infections and 7 superficial infections. The other 2 infec-
tions were not specified if they were superficial or deep.
There was a total of 25 of 1088 (2.2%) nerve injuries,
including a similar range for numbness, paresthesia, and
chronic regional pain syndrome. The total number of non-
unions was 5 (0.4%), avascular necrosis 0, burns 0, transfer

metatarsalgia 1 (0.09%), hallux varus 1 (0.09%), and hard-
ware removal 68 (6.2%). Table 5 has the total number of
complications and in detail the number of recurrence or
revisions, nonunion, avascular necrosis, burns, transfer
metatarsalgia, hallux varus, type of infections, nerve inju-
ries, and screw/hardware removal per study.
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Table 3. AOFAS, VAS Scores, and Satisfaction Rate at Last Follow-up.

Satisfaction

AOFAS Score VAS Score Rate, %
Author Pre Post P Value Pre Post P Value
Burg et al® 4].6 86.1 <.0l NR NR 100
Holme et al'* 48.2 93.4 <.0l NR NR 100
Chan et al* 59 93.7 .001 5.1 0 .001 NR
Liszka and Gadek?' 4| 89.5 NR NR NR NR
de Carvalho et al® 439 92.6 <.0l 8.24 1.19 .0l NR
Diaz Fernandez® 45.8 91.2 <.0001 NR NR NR
Tay et al*® 54.3 83.3 <.001 55 1.1 <.001 86 MIS vs 73
open
Brogan et al? NR (MOXFQ 46.6) NR (MOXFQ 13) <.001 NR NR NR
Jowett and Bedi'® 56 87 <.001 NR NR 87
Mikhail et al?’ NR (FFI 48 and 44) NR (FFI 18 and 25) <.001 NR NR 91.60
Lai et al® 58.6 87.4 <.05 4 0.7 <.05 82.8 MIS vs 81
open
Frigg et al’ 52 95 NR 3 0 NR NR
Nunes et al?’ NR NR NR NR NR NR
Ghioldi et al'® 65.3 89.9 NR 52 1.1 NR NR
Kurashige'” NR (JSSF 65.3) NR (JSSF 97.9) <.0001 3.9 1.1 <.0001 NR
Marijuschkin et al?* 49.2 88.6 <.05 NR NR NR NR
Lucas y Hernandez 62.5 97.1 1.32X10%  NR NR NR 97

et al®

Abbreviations: AOFAS, American Orthopaedic Foot & Ankle Society; FFl, Foot Function Index; |SSF, Japanese Society for Surgery of the Foot Scale;
MIS, minimally invasive surgery; MOXFQ, Manchester-Oxford Foot Questionnaire; NR, not reported; Post, postintervention; Pre, preintervention;
VAS, visual analog scale.

Table 4. HVA, IMA, and DMAA Results.

HVA IMA DMAA

Study Pre Post P Value Pre Post P Value Pre Post P Value
Burg et al® 44.1 12.5 <.0l 8.1 43 <.0l NR NR NR
Holme et al'* 317 12.1 <.0l 13.2 6.7 <.0l NR NR NR
Chan et al* 304 10.9 <.001 13.9 10.2 .001 NR NR NR
Liszka and Gadek?' 338 13.5 <.05 14.9 77 <.05 NR NR NR
de Carvalho et al® 303 1.3 <.0l 14.8 7.5 <.0l 16.3 6.7 <.0l
Diaz Fernandez® 36.5 12.2 <.0001 13.8 7 <.0001 13.9 6 <.0001
Tay et al*® 235 7.7 <.002 13.5 7.5 <.001 NR NR NR
Brogan et al? 26.6 10.4 <.001 1.7 6.8 <.001 9 I NR
Jowett and Bedi'® 29.7 10.3 <.001 14 7.6 <.001 NR NR N
Mikhail et al* 29.1 8.9 <.001 13.4 4.9 <.001 NR NR NR
Lai et al® 29.9 8.8 <.05 14.6 10.3 <.05 NR NR NR
Frigg et al’ 25 7 NR 13 6 NR 10 3 NR
Nunes et al?’ 325 73 <.001 14.2 42 <.001 NR NR NR
Ghioldi et al'® 31 17.7 NR 12 8.7 NR NR NR NR
Kurashige'” 393 12.8 <.0001 18.6 8.4 <.0001 NR NR NR
Marijuschkin et al?* 35.1 17.2 <.05 13.7 9.3 <.05 NR NR NR
Lucas y Hernandez et al* 26.2 9.6 <.05 1.8 7.9 <.05 NR NR NR

Abbreviations: DMAA, distal metatarsal articular angle; HVA, hallux valgus angle; IMA, intermetatarsal angle; NR, not reported; Post, postprocedural;
Pre, preprocedural.
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Table 5. Complications per Study.
Removal of
Hallux Avascular Transfer Hardware
Author Varus  Nerve Injury Infection Recurrence Nonunion Necrosis Burns Metatarsalgia and Screws
Burg et al® 0 0 0 0 12 0 0 0 2
Holme et al'* 0 0 0 0 0 0 0 0 4
Chan et al* 0 0 | (superficial) 0 0 0 0 0 0
Liszka and Gadek?' 0 2 (transient 0 0 0 0 0 0 4
numbness)
de Carvalho et al® 0 2 0 3(2)? 0 0 0 0 10
(unspecified)
Diaz Fernandez® 0 0 0 0 0 0 0 0 3
Tay et al®® 0 0 0 0 0 0 0 0 0
Brogran et al? 0 4 0 b 0 0 0 0 4
(paresthesia)
Jowett and Bedi'® 0 0 2 (deep) 12° 0 0 0 0 16
Mikhail et al?’ b 5(CRPS) 6 (I deep, 5 4 (3% 2 (2% 0 0 0 0
superficial)
Lai et al?® 0 0 0 0 0 0 0 0 0
Frigg et al’ 0 9 (5 CRPS, 4 2 3(2) 0 0 0 0 12
numbness)  (unspecified)
Nunes et al?’ 0 0 0 0 0 0 0 0 0
Ghioldi et al'® 0 0 2 (I deep, | 0 0 0 0 0 4
superficial)
Kurashige'” 0 2 (transient 0 0 0 0 0 0 2
numbness)
Marijuschkin et al** 0 I 0 b 2° 0 0 2 6
(neuropathy)
Lucas y Hernandez 0 0 0 0 0 0 0 0 |

et al®

Abbreviation: CRPS, complex regional pain syndrome.
2Number of patients who underwent revision surgery.
PPatient did not undergo revision surgery.

Discussion

This review is the first and largest to our knowledge to
specifically examine the usage of the Shannon burr when
performing MIS distal metatarsal osteotomies in hallux
valgus surgery. The results of this study demonstrate that
MIS hallux valgus surgery using a Shannon burr appears
to be safe and effective at correction of the hallux valgus
deformity with improvement in patient functional out-
comes, high patient satisfaction, low recurrence rates, and
acceptable complication rates.

This review showed significant improvement in patient
functional outcomes after MIS hallux valgus correction.
MIS hallux valgus correction when compared to open pro-
cedures were found to have no differences in clinical out-
come when comparing VAS and AOFAS scores.>*?3 Ji
et al’s'> meta-analysis reported no difference between the
MIS and the open surgery cohort; however, when only com-
paring their 8 randomized controlled trials, they found a
higher AOFAS score in the MIS group. This review found

an average increase of 38 points, with an average AOFAS
score of 90.3 at the last follow-up. No study showed a
decrease in functional outcome scores after MIS hallux val-
gus surgery.

When deciding between various surgical procedures for
hallux valgus correction, the degree of deformity often dic-
tates which surgical procedure should be done. Traditionally,
smaller HVAs often require a distal osteotomy whereas
larger deformities tend to require more proximal osteoto-
mies or fusions.® This review found that patients with mild
to moderate HVA and IMA could benefit from MIS hallux
valgus surgery with improved correction of their IMA and
HVA.4’14’35

Often, moderate hallux valgus with IMA greater than 13
degrees traditionally requires a more proximal metatarsal
osteotomy; however, with the ability to translate the metatar-
sal head almost 100% when using MIS techniques, more
moderate bunions may be corrected with distal osteotomies.®
Our review found that MIS hallux valgus correction with a
Shannon burr allows for appropriate correction and
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significant reduction of HVA, IMA, and DMAA in mild to
moderate bunion deformities.>* When comparing MIS hal-
lux valgus to open procedures, on average there was no dif-
ference reported in HVA, IMA, and DMAA 2% However
individual studies did have varying results, with Lai et al*°
reporting statistically significant improvement in HVA
results for the MIS group when compared to open surgery.
The study by Frigg et al’ reported statistically significant
improvement in the IMA for the open surgery group when
compared with the MIS group; however, the study also
reported DMAA was statistically significantly better for the
MIS group when compared to the open surgery group. This
review found that the average HVA decreased from 31.4
(range 23.5-44.1) to 11.1 (range 7-17.2). The average IMA
decreased from 13.4 (range 8.1-18.6) to 7.3 (range 4.2-10.3),
and the average DMAA decreased from 12.3 (range 9-16.3)
to 4.1 (range 1-6.7) degrees.

This review found that satisfaction was very high on
average for patient undergoing MIS hallux valgus correc-
tion, with 2 studies showing a higher satisfaction rate among
the MIS group compared with the open group.?>**> However,
some individual studies had varying results, and the meta-
analysis by Sing et al** reported no difference among MIS
vs open groups. A total of 7 studies included a satisfaction
rate in their data, and all of them reported a >80% rate of
satisfaction among their patients.>!416:20.23.27.35 There were 3
studies that reported a satisfaction rate of >95% among
their patients.>%23

Recurrence is a common complication after hallux val-
gus, with a recent meta-analysis by Ezzatvar et al’ finding a
recurrence rate of 24.9% for open hallux valgus correction.
Our review found a very low recurrence rate after MIS hal-
lux valgus correction of 2.2% at an average follow-up of
23.8months (range 12-59.1). The number of recurrences
that had to be revised was 0.6% (7/1088). There was only 1
case of hallux varus after surgery that was painless, and the
patient did not want to proceed with revision surgery.?’

Some literature reports a higher complication rate with
MIS hallux valgus correction, specially citing concern for
nerve injury, recurrence, and nonunion due to use of the
Shannon burr, percutaneous technique, and large metatarsal
head shift.3¢ This review found a 16.6% complication rate
with MIS hallux valgus correction, which is higher than that
reported in the literature for open procedures of 7% to 8%.%°
However, excluding hardware irritation and removal the
overall rate of complication was 10.3%. The rate of recur-
rence of 2.2%, nerve damage of 2.4%, and nonunion rate of
0.4% found in this review was similar to that reported in
Barg et al’s' systematic review of open hallux valgus surgi-
cal correction, where the recurrence rate was 4.9%, nerve
injury 3%, and nonunion rate 0.04%. In their analysis, they
showed that specifically for distal metatarsal osteotomies,
the recurrence rate was 4.1%, nerve injury 3.3%, and non-
union rate 0.01%, similar to the results of this study.

Many reasons for this increase in complication rate with
MIS hallux valgus surgery can be considered. The hardware
removal rate accounted for almost 40% of all complications
as is likely due to screw prominence after swelling resolves
given the entry point on the medial border of the first ray.
Newer-generation implants are designed to minimize this
problem, and future studies will need to see if this rate of
hardware irritation decreases. However, given these find-
ings, we recommend that surgeons be meticulous about
their hardware placement and make sure prominence is
minimized before leaving the operating room.

The Shannon burr, a high-torque, low-speed burr, is
designed to limit soft tissue injury, including nerve damage.
Nerve injuries are a common concern for surgeons consid-
ering MIS hallux valgus procedures. In our review, it was
found that 2.4% of patient had some form of nerve-related
injury. In the systematic review by Barg et al,! they found
an overall rate of 3% nerve injury in open hallux valgus
procedure, and for distal metatarsal osteotomy it was 3.3%.
which is similar to the findings from our review.

Some literature suggests that MIS hallux valgus sur-
gery has a higher risk of nonunion and avascular necrosis
compared to open procedures.’® This review found 5
cases (0.4%) of nonunion among all studies, and 2 cases
were revised. There were no cases of avascular necrosis
reported. This rate of nonunion is higher than that reported
in the systematic review by Barg et al' of 0.01% for distal
metatarsal osteotomies. We believe this may be due to
multiple factors. Use of the burr does result in heat gen-
eration, and a recent study by Reddy et al*? showed that
cool water irrigation may play a role in minimizing heat
generation. If the burr does generate too much heat, this
could cause thermal necrosis of bone and may be a factor
that could contribute to nonunions. Malreduction with
large metatarsal head shifts can occur as there is a learn-
ing curve associated with MIS hallux valgus correction.
Because these distal osteotomies are both transverse and
chevron along with a potential for 100% shift, these must
be fixed adequately to provide stability of the osteotomy.
If this shift has inadequate fixation, it could lead to
mechanical instability and contribute to nonunions.
Additionally, there is a learning curve associated with
MIS hallux valgus surgery that has been shown to be
between 60 and 70 cases, with improved results after this,
which could affect outcomes of MIS hallux valgus cor-
rection. %1 We believe the result of nonunion in MIS
hallux valgus correction may be multifactorial and include
various levels of skill, surgical technique used, and fixa-
tion techniques. However, it is beyond the scope of this
review to identify the causality of the nonunions and
determine if these factors played a role. More prospective
studies must be done to assess if they contribute to non-
unions in MIS hallux valgus correction. Surgeons should
be aware of this risk and counsel patients appropriately.
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Some literature suggests several benefits of MIS hallux
valgus surgery over open procedures, including lower
pain, less stiffness, and better cosmesis secondary to less
soft tissue stripping.®*® This review found that less pain
and improved cosmesis were shown in several studies
comparing MIS to open procedures for treatment of hallux
valgus.®3® The study by Torrent et al*® reported that com-
pared with open procedures, pain was statistically signifi-
cant less in MIS hallux valgus procedures based on VAS
scores. In this review, cosmesis was shown to be better in
the MIS group compared with the open group as well.’

Limitations

The limitations of this systematic review include that there
were no randomized controlled trials that met our inclu-
sion criteria. Additionally, different techniques including
MIS techniques for correction of hallux valgus were done
in various studies, not standardizing the surgical tech-
nique; however, they all did use the Shannon burr, per-
formed distal metatarsal osteotomies, and had to have
screw fixation. Controlling for the tool to do the osteot-
omy, location of the osteotomy, fixation techniques, and
follow-up length improved the homogeneity of our data.
We are unable to make a comparison between open vs
MIS based on this study alone. It is possible that MIS
cases were less severe and prone to selection bias; how-
ever, most studies reported comparable results between
open and minimally invasive surgery when the criteria for
procedure were the same. Heterogeneity among studies is
another limitation of this review. Another limitation of this
review is that some of the studies included only reported
evidence on samples smaller than 50 patients. In addition,
the AOFAS forefoot score is not validated; however, it is
commonly used and helpful in most studies.

Conclusion

MIS for the treatment of hallux valgus using the Shannon
burr appears to be a safe and effective therapy for hallux
valgus correction. The outcomes of this technique show
appropriate correction of the hallux valgus deformity,
improvement in functional outcomes, high patient satisfac-
tion, low recurrence rates, and acceptable complication
rates. When patients fail nonsurgical therapy for hallux
valgus, MIS may be an alternative to open surgical tech-
niques. However, the higher complication rate should be
taken into consideration when choosing an MIS approach
compared to an open approach for hallux valgus correc-
tion. We hope this systematic review helps surgeons pro-
vide evidence-based guidelines and set expectations for
their patients when considering using MIS hallux valgus
correction with a Shannon burr.
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