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Abstract

Background: Hallux valgus is a common deformity that causes pain over the medial prominence of the first metatarsal head
and increases forefoot width, complicating shoe fitting. Although conservative measures like hygiene and footwear adjustments
are considered, surgical treatment remains the primary option. Since Hueter's first surgery in 1871, over 150 techniques have
been developed. Our study aims to evaluate the outcomes of the Schnepp technique in treating severe hallux valgus associated
with a significant distal metatarsal articular angle (DMAA).

Methods: A retrospective review was conducted on 32 patients (47 feet) treated for severe hallux valgus with elevated DMAA
between April 2014 and June 2019, all of whom completed follow-up. The patients underwent Schnepp osteotomy (a distal
medial closing osteotomy and a basal open wedge osteotomy) combined with soft tissue release. The cohort included 4
males (6 feet) and 28 females (41 feet), aged 22 to 56 years (mean 41.5 years). Preoperative evaluations showed an average
Maryland metatarsophalangeal joint score of the American Orthopaedic Foot & Ankle Society (AOFAS) of 53.3 + 6.7 and a
Visual Analogue Scale (VAS) pain score of 6.0 + 2.0. Outcomes were assessed by comparing preoperative and postoperative
AOFAS and VAS scores, hallux valgus angle (HVA), first-second intermetatarsal angle (1-2IMA), DMAA, and first metatarsal
length (FML).

Results: All incisions healed primarily, and follow-up lasted 21 to 24 months, with an average of 22.7 months. Two feet
experienced complications, including one case of hallux stiffness and necrosis of the first metatarsal head. One year
postoperatively, the AOFAS score improved to 89.3 + 6.4. Of the 47 feet, 38 were rated as excellent, 7 as good, and 2 as poor,
yielding a 95.6% satisfaction rate. The VAS score significantly decreased to 1.6 * 2.1. Radiographic reviews at three months
confirmed complete bone healing at the osteotomy sites. At six months and one year postoperatively, significant improvements
were observed in HVA, 1-2IMA, and DMAA compared to preoperative values. However, no statistically significant change in
FML was noted one-year post-surgery.

Conclusion: The Schnepp osteotomy is highly effective in improving clinical symptoms and radiographic parameters in

patients with severe hallux valgus and elevated DMAA, with a low complication rate.

Keywords: Schnepp Osteotomy; Hallux Valgus; Deformity; DMAA

From Deformity to Alignment: Clinical Outcomes of the Schnepp Osteotomy in Hallux Valgus in 47 m Clin Pathol
Feet e oF


https://medwinpublishers.com/CPRJ
https://portal.issn.org/resource/ISSN/2642-6145
https://medwinpublishers.com/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.23880/cprj-16000216

Abbreviations

DMAA: Distal Metatarsal Articular Angle; HVA: Hallux Valgus
Angle; FML: First Metatarsal Length; VAS: Visual Analogue
Scale; AOFAS: American Orthopaedic Foot & Ankle Society.

Introduction

Hallux valgus is a deformity of the first
metatarsophalangeal joint, commonly characterized by
lateral deviation of the great toe and medial displacement
of the first metatarsal [1]. Severe hallux valgus is a three-
dimensional, multi-planar deformity involving not only
an abnormal hallux valgus angle (HVA) and first-second
intermetatarsal angle (1-2 IMA) but often an increased
distal metatarsal articular angle (DMAA). When associated
with a significant DMAA, a single osteotomy technique may
not always provide sufficient correction for such complex
deformities [2].

Between April 2014 and June 2019, we performed
Schnepp osteotomy, combining distal medial closing
osteotomy and basal open wedge osteotomy of the first
metatarsal, on 36 cases (56 feet) of severe hallux valgus
with increased DMAA. Among these, 32 patients (47 feet)
had complete follow-up data. This study retrospectively
reviewed the clinical records of these 32 patients to evaluate
the effectiveness of Schnepp osteotomy in correcting such
deformities.

Material and Methods

This study was a retrospective review of a consecutive
series of patients who underwent hallux valgus correction
by a single foot surgeon, between April 2014 and June 2019.
The procedure performed was the Schnepp osteotomy, which
combines a distal medial closing osteotomy and a basal open
wedge osteotomy of the first metatarsal.

Inclusion criteria for patients were severe hallux valgus
(HVA>30°or 1-2IMA > 15°) with an increased DMAA (DMAA
= 20°). Exclusion criteria included patients with degenerative
arthritis of the first metatarsophalangeal joint, rheumatoid
arthritis, diabetes, a history of forefoot surgery, or patients
lost to follow-up.

Among the patients, 4 were male (6 feet) and 28 were
female (41 feet), with ages ranging from 22 to 56 years
(mean age: 41.5 years). The primary clinical symptoms
included bunion formation and pain, which affected
walking. No significant osteoarthritis was present in the
first metatarsophalangeal joint on X-rays. Additionally, 9 feet
presented with hammer toe deformity, and 8 feet showed
plantar callus formation. Preoperatively, the average AOFAS
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score was 53.3 + 6.7, and the Visual Analogue Scale (VAS)
pain score was 6.0 + 2.0.

All patients provided consent to undergo the surgical
procedure. Surgeries were performed using consistent
operative techniques, including McBride’s procedure and
lateral soft tissue release. A medial incision was made along
the first metatarsophalangeal joint, extending from the
proximal phalanx toward the first metatarsal. The medial
bony prominence was removed, and the bunion excised. An
adductor tendon and sesamoid ligament release were also
performed. After completing the soft tissue procedures, the
Schnepp osteotomy was carried out [3] (Figure 1):

e« Distal Medial Subtraction Osteotomy: A distal
osteotomy was performed approximately 1 cm proximal
to the articular surface of the first metatarsal head. The
osteotomy was made perpendicular to the metatarsal
axis, with a wedge-shaped cut on the distal side of the
osteotomy line, about 5 mm from the osteotomy. The
wedge was removed, and the osteotomy was compressed
medially to close the wedge and correct the deformity.

¢ Proximal Open Wedge Osteotomy: A basal open
wedge osteotomy was performed at the base of the
first metatarsal. The distal fragment from the distal
osteotomy was grafted into the proximal osteotomy, and
fixation was achieved using Herbert screws.

After completing the osteotomies, absorbable sutures
were used to pull the medial joint capsule dorsally and
proximally, reducing the dislocated sesamoid bone and
tightening the joint capsule. The incision was then closed
routinely.

X-rays were taken four weeks postoperatively to confirm
osteotomy healing, after which patients were allowed to bear
weight in forefoot off-loading shoes. Clinical outcomes were
assessed pre- and postoperatively using the AOFAS score [4]
and VAS score.

All analyses were performed using SPSS version 21.
Quantitative variables are presented as mean * standard
deviation. Pre- and postoperative comparisons were made
using the paired Student’s t-test. A p-value of < 0.05 was
considered statistically significant.

Weight-bearing X-rays of the feet in anteroposterior and
lateral views were obtained to measure HVA, 1-2IMA, DMAA,
and FML.
¢ HVA: The angle between the axes of the metatarsal and

proximal phalanx.

e 1-2IMA: The angle between the axes of the first and
second metatarsals.
¢ DMAA: The angle between the axis of the first metatarsal
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and a line perpendicular to the distal articular surface.

e FML: The distance from the intersection of the first
metatarsal head with its axis to the intersection of the
first metatarsal base with its axis.

Results

All surgical incisions healed without complications,
and all patients were followed for 21 to 24 months, with an
average follow-up period of 22.7 months. We have noted that
two feet experienced postoperative complications: one case
of hallux stiffness and one case of avascular necrosis of the
first metatarsal head, which required secondary surgery for
metatarsophalangeal joint fusion due to persistent pain.

At one year post-surgery, the average AOFAS score for
the metatarsophalangeal joint was 89.3 = 6.4 (p=0,017),
demonstrating a statistically significant improvement
compared to the preoperative score. Outcomes were
excellent in 38 feet, good in 7, and poor in 2, yielding an
overall satisfaction rate of 94.9%. The VAS score significantly
decreased to 1.6 = 2.1 (p=0,023).

Radiographic follow-up at 3 months confirmed complete
bone union at the osteotomy sites. Comparisons of the
hallux valgus angle (HVA), first-second intermetatarsal angle
(1-2IMA), and distal metatarsal articular angle (DMAA)
between the preoperative period and the 6-month and
2-year postoperative assessments revealed statistically
significant improvements. No significant differences were
noted between the 6-month and 1-year postoperative
measurements. Additionally, there was no statistically
significant change in first metatarsal length (FML) at 2 years
post-surgery compared to preoperative measurements.

Radiographic results revealed significant improvements
in various angles at 2 years follow up. The M1P1 angle
decreased from a preoperative average of 29.8° to 7,6°
(p=0,016), indicating marked correction in alignment.

Similarly, the M1M2 angle showed a reduction from
14.8° preoperatively to 11,2° at 2 years follow up (p=0,02),
reflecting improvement in intermetatarsal alignment.

The DMAA angle, crucial for evaluating lateral deviation,
improved substantially from a preoperative average of 25.8°
to 8° at 2 years follow up (p=0,018). In addition, the DMAA2
angle shifted from 11° preoperatively to -5.6° (0,031),
indicating correction in the distal metatarsal angle.

Lastly, the M1M5 angle decreased from an average of
34.2° preoperatively to 26.2° at 2 years follow up (p=0,035),
reflecting improved balance across the forefoot. (Figure 2).
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Discussion

Halluxvalgusisacommon deformity, especiallyinwomen,
involving valgus deviation of the big toe and varus of the first
metatarsal, creating excessive angulation of the first ray [5].
This deformity causes pain over the medial prominence
of the first metatarsal head and increases forefoot width,
complicating shoe fitting. Although conservative measures
like hygiene and footwear adjustments are considered,
surgical treatment remains primary. Since Hueter’s first
surgery in 1871, over 150 techniques have emerged [6].

The first metatarsal osteotomy is key to correction,
addressing metatarsus varus and potentially correcting
length and DMAA. Schnepp’s bipolar osteotomy (distal
subtraction, proximal addition) offers strong correction for
moderate to severe cases, particularly when metatarsus
varus and a high DMAA angle are involved.

The DMAA is primarily used to assess the degree
of outward deviation of the first metatarsal head joint
surface, with a normal value being less than 10° [7]. It is
currently believed that DMAA reflects the alignment of the
first metatarsophalangeal joint and is a critical factor in
preventing recurrence of deformities after hallux valgus
surgery [8].

This study presents the Schnepp technique, its
advantages in hallux valgus treatment, two-year functional
and radiological outcomes, and guidance for optimizing this
osteotomy technique.

The distal subtraction osteotomy involves creating
a wedge-shaped cut near the proximal part of the first
metatarsal head joint surface while keeping the lateral cortex
intact. The hallux is then realigned by closing the osteotomy
site, correcting the DMAA and producing an inward tilt of the
metatarsal head. Because the osteotomy is performed at the
metaphyseal region of the first metatarsal, it promotes good
bone healing [9].

A proximal opening wedge osteotomy, performed 1
cm distal to the tarsometatarsal joint, allows for effective
correction of the metatarsus varus deformity. In our series,
the two-plane osteotomy corrected both the DMAA and the
1-2 intermetatarsal angle (1-2IMA), while also allowing
for slight lowering of the metatarsal head, reducing the
occurrence of transfer metatarsalgia. Additionally, we
replanted the wedge bone removed during the subtraction
osteotomy into the proximal open wedge site, which helped
preserve the first metatarsal length (FML) and further
reduced the risk of transfer metatarsalgia (Figure 3).
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Our functional results reveal a 95.6% satisfaction
rate among patients. The AOFAS score, widely used for
objective assessment, averaged 89.3 * 6.4 postoperatively
in our series, which is consistent with literature standards.
Comparing functional outcomes across different techniques,
particularly through AOFAS scores, our results with the
Schnepp technique show superior outcomes for patients
with significant metatarsus varus or DMAA.

Radiologically, the preoperative M1P1 angle in our
study averaged 29.8°, achieving a postoperative average of
7.6°, with all values below 15°, underscoring the Schnepp
osteotomy’s reliability for correcting severe hallux valgus.
The M1M2 angle showed a 3.6° reduction, ending with a
postoperative mean of 11.2°, comparable to other series.
Our preoperative DMAA was notably high (25.8°) due to
the advanced stage of our cases; however, we observed an
impressive correction to 8°, indicating a superior outcome
relative to other methods (Table 1).

Overall, our findings in functional and radiologic
improvements affirm the Schnepp osteotomy as an effective
treatment for severe hallux valgus, with better outcomes
compared to other surgical techniques reported in the
literature.

In our series of 47 feet, two complications (4.3%)
were observed: a single case of hallux rigidus, likely due to
preexisting metatarsophalangeal arthritis, and one instance
of avascular necrosis of the metatarsal head attributable
to excessive soft-tissue dissection. To prevent these, we
advocate a limited capsular release that spares the medial
collateral fibers, coupled with an early, structured protocol
of passive and active mobilization. Compared with the Scarf
osteotomy , which carries an overall complication rate of
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approximately 5.1% [10] (including avascular necrosis,
non-union, malunion, infection, and complex regional pain
syndrome), and the Chevron technique, which shows similar
complication rates but potential under correction of severe
intermetatarsal angles [11], our bipolar Schnepp approach
achieves equivalent or superior correction of hallux valgus,
intermetatarsal, and distal metatarsal articular angles while
maintaining a slightly lower complication profile. Proximal
techniques (e.g., Ludloff, Mau) may correct larger deformities
but demonstrate higher rates of non-union and vascular
compromise [12].

Limitations

We recognize several constraints in our work. Because
we relied on chart reviews, as a retrospective study, rather
than a prospective protocol, selection and information
biases cannot be controles. Our modest cohort size (47 feet)
may also limit the ability to detect subtler effects and may
reduce the generalizability of our findings to broader patient
populations. Lastly, all surgeries were performed by a single
surgeon, which could introduce operator-dependent bias.

Conclusion

The bipolar Schnepp osteotomy technique (distal
subtraction, proximal addition) offers effective correction
for moderate to severe hallux valgus, especially in cases of
significant metatarsus varus and a high DMAA angle. This
method is notable for its low complication rate and high
patient satisfaction. Key advantages include the ability to
adjust metatarsal length, plantar displacement, and DMAA
while effectively correcting the M1M2 angle without causing
metatarsal shortening or metatarsophalangeal joint stiffness.

. HVA () 1-2IMA (°) DMAA(°)
Etude Technique
Pre-op | Post-op 2 ans | Pre-op | Post-op 2 ans | Pre-op | Post-op 2 ans
Crevoisier
(2001) [13] SCARF 32 17 16 10 13 10
Fres“’[ﬂ]zoos) SCARF 31.2 17.5 12.1 7.5 13.3 11.1
Jardé (1996) [15] Parties molles +/- P1 33.3 24.5 14.2 12 NP NP
Veri (2001) [16] Ostéotomie proximal 37 13 16 6 NP NP
Sh“e“ﬁg](zoo‘” chevron 27.6 14 13.8 8.7 NP NP
Bauer T (2010) Ostéotomie percutanée
[18] Riverdin-isham distal 30 15 14 11 15 7
Notre étude Schneep 29.8 7.6 14.8 11.2 25.8 8

Table 1: Overview of results: change between preoperative and postoperative values.
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Figure 2: A 45-year-old female patient with right hallux valgus and significant DMAA: a) Preoperative appearance of hallux

valgus; b) Preoperative X-ray film; c) X-ray film at 3 months after operation; d) X-ray film at 3 years after operation; e)
\Appearance of foot at 3 years after operation.
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Figure 3: Osteotomy during the operation.
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