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Abstract

Objective: Compare a case series diagnosed with MUller-Weiss disease and whether or not maintaining the diseased navicular bone
influences the outcome of the arthrodesis.

Methods: A retrospective clinical study that evaluated patients with Muller-Weiss disease (phases 3 and 4 of Maceira’s classification)
submitted to surgery. The patients were divided into two groups. Group A included six patients (six feet), in whom all the navicular
bone was removed, and a tricortical graft was used to replace it. Group B also included six patients (six feet) without removed navicular
bone. The mean follow-up time was 101 months. For evaluation, clinical and radiographic criteria were used, including The American
Orthopaedic Foot & Ankle Society (AOFAS) scale for ankle and hindfoot and the Visual Analog Scale (VAS).

Results: The mean consolidation time for arthrodesis was 18 weeks in group A and 16 weeks in group B. The radiographic angles
in the preoperative and postoperative did not show significant changes. In group A, the preoperative mean AOFAS score was 45
points, and the postoperative was 80 points. In group B, the preoperative mean AOFAS score was 48 points, and the postoperative
was 79 points. The mean VAS value was 2.5 in group A and 2.4 in group B. The pseudarthrosis index was the same in both groups,
33.3% (2 of the 6 feet).

Conclusion: No significant differences were found between maintaining or replacing the navicular bone by tricortical bone graft in the
midfoot arthrodesis in patients with Muller-Weiss disease.

Level of Evidence lll; Therapeutic Studies - Investigating the Results of Treatment; Retrospective Comparative Study.

Keywords: Arthrodesis; Bone transplantation; Flatfoot; Osteochondrosis.

or associated with naviculocuneiform arthrodesis (NCA).
However, there is a doubt in case of an indication of
arthrodesis: should all the navicular bone be removed, filling

Introduction

Muller-Weiss disease was described in 1927 by Mduller and
Weiss in separate articles®. It is characterized by deformity,
sclerosis, and fragmentation of the navicular, a condition that
can lead to chronic pain in the foot®. It is more common

the space left with structured bone graft, or can part of this
collapsed bone be preserved? Despite the few cases, our

in women and is a rare entity, with etiology not yet fully
understood. The classic clinical symptoms are chronic pain in
the foot, located in its dorsomedial aspect®.

Surgery is indicated when conservative treatment fails.
A surgical option is talonavicular arthrodesis (TNA) alone

study tries to answer this question, which has not yet been
answered in the literature worldwide.

The objective of this study is to evaluate the clinical-
functional and radiographic results of patients submitted to
midfoot arthrodesis due to symptomatic arthrosis caused

Study performed at the Grupo do Pé e Tornozelo do Departamento de Ortope-
dia e Traumatologia da Santa Casa de Misericérdia de Sdo Paulo, Faculdade de
Ciéncias Médicas da Santa Casa de S&o Paulo, Sdo Paulo, SP, Brazil

How to cite this article: Jones DA, Belzarena AC,
Costa MT, Ferreira RC. Arthrodesis in Miiller-Weiss

Correspondence: Marco Tulio Costa. Rua Cesario Mota Junior, 112, Consolagéo,
01221-020, S&o Paulo, SP, Brazil. E=mail: marcotulio9@me.com. Conflicts of
interest: none. Source of funding: none. Date received: September 13, 2022.
Date accepted: December 12, 2022. Online: December 20, 2022

disease: is it worth keeping the navicular bone?.
J Foot Ankle. 2022;16(3):248-52.

248 J Foot Ankle. 2022;16(3):248-52 Copyright © 2022 - Journal of the Foot&Ankle


https://orcid.org/0000-0000-1854-4044 
https://orcid.org/0000-0002-9242-4892
https://orcid.org/0000-0001-9411-9376
https://orcid.org/0000-0002-9886-5082
mailto:marcotulio9@me.com

Jones et al. Arthrodesis in Miller-Weiss disease: is it worth keeping the navicular bone?

by Mlller-Weiss disease. Also, compare the results between
cases where a tricortical iliac bone graft was used with those
where the navicular bone and graft were used to fill the bone
failure.

Methods

This study was approved by the institution’s ethics
committee. Patients diagnosed with Mduller-Weiss disease
treated between 1994 and 2013 were included in this study.
In total, 26 patients (31 feet) were registered and reassessed.
Initially, conservative treatment was indicated in all cases
(insole supporting the medial longitudinal arch or leg-foot
orthosis). In 18 patients (21 feet), conservative treatment
failed, and surgery was indicated. Two refused to participate
in the study, and one had less than one year of follow-up.
Then, 15 patients (16 feet) were evaluated. The mean follow-
up time was 101 months (range 12 to 234 months). Two
patients were male, and 13 were female. The mean age at
the time of surgery was 44 years (range 23 to 56 years). The
classification proposed by Maceira® to stratify these cases
was used. Only patients in phases 3 and 4 of this classification
were included and divided into two groups to compare the
results. Group A: six patients in whom the entire navicular
was removed, and a tricortical iliac bone graft was used to
fill the space in the midfoot arthrodesis. The mean age in this
group was 43 years (range 23 to 51 years). The mean body
mass index (BMI) was 26.3 (range 21 to 32). The mean follow-
up was 97 months (minimum 39 and maximum 180 months).
Group B: six patients in whom their navicular was used as a
bone graft for arthrodesis. The medial part of this bone is
usually not affected by the disease and was used as a bone
graft. The mean age in this group was 44 years (range 35 to
56 years). The mean BMI was 26.4 (range 23.2 to 30.1). The

mean follow-up was 140 months (minimum 12 and maximum
234 months).

Each group consisted of four patients in phase 3 and two in
phase 4. In group A, in all operated feet where the navicular
was removed, the joint between the talonavicular (TC) and
the naviculocuneiform (NC) was necessarily arthrodesed. In
addition, plates and screws were used in five patients, and
only wires in one. In group B, fixation screws were used in four
feet, and only wires in two. Patient data, arthrodesed joints,
and additional surgeries are shown in Table 1. Arthrodesed
joints were considered symptomatic and with signs of
radiographic degeneration.

This is a clinical, retrospective, and comparative study. The
choice to remove or not the navicular bone was based on the
surgeon’s criteria.

The patient’s medical records for reports of suture
dehiscence, skin necrosis, or infection were searched to
evaluate the results. In the patient’s clinical examination in the
outpatient return, painful points in the foot were explored, and
the Visual Analog Scale (VAS) was used®. The preoperative
pain could not be evaluated, as this data was not included
in the patient’s medical record. The American Orthopaedic
Foot and Ankle Society (AOFAS)® scale for hindfoot was
used for clinical-functional evaluation. The radiographs in the
dorsoplantar, lateral (both performed with load), and oblique
views were also used. In the preoperative radiographs, an
alteration in the navicular bone was sought and used for
Maceira’s classification®. The presence of arthrosis in the TN
and NC joints was studied. The angles between the talus and
the first metatarsal bone were used to measure the deformity
in the dorsoplantar and profile views (in the profile, this
measure is known as Meary’s line). The resolution of pain
complaints and the presence of bone trabeculation crossing

Table 1. General data of patients with MUller-Weiss disease submitted to arthrodesis and evaluated in this study

Group Age(Y) Sex  Follow-up (M) BMI Side
1 A 23 F 180 21 R
2 A 49 F 108 25.7 R
3 A 50 F 123 25.7 L
4 A 43 F 74 28.6 L
5 A 51 M 39- 32 L
6 A 45 F 44 26.7 L
Mean 43 97 26.3
7 B 39 F 234 27 R
B 35 F 216 233 L
B 38 F 197 25.8 R
10 B 44 F 62 301 R
1 B 56 F 12 27 R
12 B 54 F 18 25.2 R
Mean 44 140 26.4

Maceira's classification Arthrodesis Fixation method

3 TN+NC K-WIRE
TN+NC PL/SC

4 TN+NC PL/SC

4 TN+NC+ NCIM PL/SC

4 TRIPLE+NC PL/SC

3 TN+NC+ NCIM PL/SC

3 TN sC

4 TN+NC K-WIRE

4 TRIPLE K-WIRE

3 TN sC

4 TRIPLE sC

4 TRIPL+NC e

N: Number; F: Female; M: Male; Y: Years; M: Months; BMI: Body Mass Index; R: Right; L: Left; TN: talonavicular; NC: naviculocuneiform; NCIM: joint between the NC and the first metatarsal bone; K-wi-

res: Kirschner wires; PL/SC: Plate and screws; SC: Screws
Source: Medical archives of Santa Casa de Misericérdia de Séo Paulo
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the focus of arthrodesis on radiographs are considered signs
of consolidation. After six months, if the patient persisted
with pain in the arthrodesis, and there were no radiographic
signs of consolidation, loosening and/or breakage, it was
considered pseudarthrosis and treatment failure. The time
required for arthrodesis to be consolidated on radiographic
examination was also noted.

Results

In group A, the mean consolidation time for arthrodesis was
18 weeks. The radiographic angles measured preoperatively
and postoperatively showed no significant changes (Table 2).
The mean preoperative AOFAS was 45 points (range 30 to
64), while in the postoperative was 80 points (range 74 to
86). At the last outpatient evaluation, the mean postoperative
VAS value was 2.5 (range 1to 4).

In group B, the mean consolidation time for arthrodesis was
16 weeks. The radiographic angles measured preoperatively
and postoperatively showed no significant changes (Table 2).
The mean preoperative AOFAS was 48 points (range 15 to
62), while in the postoperative was 79 points (range 68 to
90). At the last outpatient evaluation, the mean postoperative
VAS value was 2.4 (range O to 5).

A case of deep wound infection and suture dehiscence
was observed. This case occurred in a patient with a BMI of
29, submitted to TNA and NCA, using a tricortical iliac bone
graft and fixed with a T-plate and 3.5 mm screws. The patient
was submitted to several debridements (three procedures)
and intravenous antibiotic therapy until the resolution of
the infection. In the last evaluation, the patient presented an
AOFAS of 78 points and VAS of 4 points and had returned
to work.

Pseudarthrosis was noted in four patients (two feet in each
group). Three patients successfully underwent revision of the
arthrodesis, and the other patient was asymptomatic and
chose not to undergo surgery again. In the last evaluation,
these four patients had a mean AOFAS of 81 points and a
mean VAS of 1.25. In both groups analyzed, the pseudarthrosis
rate was the same, 33.3% (two of the six feet). Of the four
cases, three presented complications in the TN joint (triple
arthrodesis; TN + NC; and triple arthrodesis + NC) and one in
the NC joint (TN + NC + NC1M (joint between the NC and the
first metatarsal bone)).

Discussion

The etiology of Mdller-Weiss disease appears to be
multifactorial. It is believed that an irregular load distribution
in a bone that has undergone an altered ossification
and with areas of possible ischemia due to its peculiar
irrigation are factors associated with this disease®@>®,
Despite its description as navicular osteonecrosis®”, some
histopathological studies did not provide evidence of bone
necrosis?5819, As the navicular contributes to the NC and
the medial longitudinal arch of the foot, when there is the
characteristic dorsolateral collapse, the re-establishment
of its length must correct the deformities produced by
the disease®®’12, When the treatment method chosen is
arthrodesis, and the navicular is collapsed, one possibility is a
tricortical bone graft, usually obtained from the patient’s iliac
crest®21® to maintain the NC length®™, In addition to filling
the navicular space, the bone graft has osteoconductive,
osteoinductive, and osteogenic properties™, which in theory,
would facilitate bone consolidation™™, However, while
planning one of these reconstructions, the idea of using

Table 2. Results of patients submitted to arthrodesis and evaluated in this study

N Group ?lez:)t Comp. PseuTN PseuNC DPIM (pre/post) Meary (pre/post)  AOFAS (pre/post) Cons. (W) VAS
1 A N4 N N N 40/4° 6°/4° 64/83 12 3
2 A 4 \ \ N 22/22 62/0° 30/74 24 4
3 A Y N N N 82/4° 6°/4° 35/86 18 1
4 A % \% N N 40/4° 82/2° 56/78 12 4
5 A \4 N N N 02/0° 0°/0° 32/79 16 2
6 A % \% N S 42/2° 0°/2° 54/80 24 1
Mean 3.6°/2.6° 4.32/2° 4516/80 17.6 25
7 B N N N N 102/0° 42/4° 38/74 16 4
B N N N N 82/0° 102/6° 54/78 10 2
B N N4 N4 N 202/12° 20/40 59/90 16 0
10 B N N N N 02/0° 02/0° 62/92 14 3
n B N N N N 82/4° 82/4° 15/68 16 5
12 B N \% \% N 82/2° 82/2° 60/81 24 0
Mean 92/3° 5.32/3.3° 48/78.83 16 2.4

TN: articulation between the talus and the navicular; NC: articulation between the navicular and the cuneiform; Pseu: pseudarthrosis; pre: preoperative; pos: postoperative; DPIM: Dorsoplantar radio-
graphic of the foot and angle calculation between the axis of the talus and the first metatarsal; Meary: angle calculated in the profile of the foot formed by the axis of the talus the first metatarsal;

VAS: Visual Analog Scale of postoperative pain
Source: Medical Archives of Santa Casa de Misericérdia de Sao Paulo.
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the navicular as an interposition graft arose, employing the
medial part of the bone, usually not affected by the collapse
and the size necessary to fill the space between the talus and
the NC. We believe the navicular bone graft should have the
same properties as the iliac bone graft, which assists in bone
consolidation and avoids another surgical procedure to obtain
the iliac graft. The decision to use or not use the navicular
itself as a bone graft was made at the time based on the
surgeon’s criteria responsible for the case. This retrospective
study was conducted to evaluate the results of these cases
and compare the results in which the patient’s own tricortical
iliac graft was used. When Madeira’s classification was
applied® in the cases, we noticed that it would be possible
to make a comparative study with six patients in each group.

One of the concerns was how much the bone graft of the
navicular itself could affect the arthrodesis consolidation
since the disease is related to osteonecrosis®*®. Lu et al.®
observed about 23% of pseudarthrosis in cases where only
the TN joint was arthrodesed. Yu et al.® did not observe
pseudarthrosis in seven cases submitted to TNA and NCA
using a tricortical iliac graft to maintain the NC length and
plate and dorsal screws for fixation. In our cases, however,
there was pseudarthrosis in four of twelve, with two patients
in each group. Despite the small number of cases, it does not
seem that the use of the navicular itself as a graft affected
consolidation. The size of bone failure was not measured
in the surgery and may have varied a little from patient to
patient; however, according to Azi et al.™, there is no clinical
evidence to prove a direct relationship between the size of
bone defect and consolidation when using an autologous
bone graft. These numbers encourage using the navicular
as bone filling, avoiding another surgery to remove the iliac
crest graft.

Surgical treatment of Muiller-Weiss disease should relieve
pain and correct deformities?>91®  Several types of arthro-
desis are recommended in the literature@57°"” and some
authors suggest using allograft to fill the navicular failure in
the midfoot™®, In this case series, we sought to surgically
address joints with pain on clinical examination and joint
degeneration on radiographic examination. For this reason,
the type of arthrodesis performed was not the same in all
patients. The fixation method also varied and was defined
by the surgeon’s preference. Once consolidated, arthrodesis
usually leads to good results®2m461”  The AOFAS scale
for the hindfoot and ankle was used to evaluate the final
clinical-functional result. Our patients had a mean score of
79 points, with no difference between the patients in whom
the navicular graft was used (80 points) and the tricortical
iliac graft group (78.5 points). Studies that used arthrodesis
to treat MUller-Weiss disease, which also used the same scale,
obtained a mean of between 82 and 90 points®79m1214,

In Mduller-Weiss disease, some factors that hinder
consolidation have to be considered. The navicular blood
supply (has its peculiarities, and surgical aggression can lead
to damage to this circulation), and the shape of the TN joint
(which hinders an adequate preparation of the surfaces to
be arthrodesed), are factors that can hinder the arthrodesis

consolidation in the midfoot™®. In our study, the radiographic
consolidation ranged between 16 and 18 weeks. Harnroongroj
and Chuckpaiwong® describe isolated TNA to treat phase
3 of Maceira’s classification and observed arthrodesis con-
solidation around two months. They suggest that the
consolidation time in triple and perinavicular arthrodesis or
when other joints are involved may be longer. Zhang and
Yu® reported a mean consolidation time of 13 weeks in 49
patients submitted to TNA and NCA with tricortical iliac graft
interposition. The arthrodesis fixation was performed with
plates and screws, and the consolidation time was shorter
than in our study. Yu et al.® also described TNA and NCA
with iliac tricortical graft interposition, fixed with dorsal plate
and screws, and with a mean consolidation time of 13 weeks.
No differences in consolidation time were found between
patients fixed with a plate and screws from the other patients,
including two of the four cases of pseudarthrosis; the fixation
method was plate and screws. In our opinion, noting that 1/3 of
the cases treated in this study developed pseudarthrosis, the
surgeon should pay extra attention to preparing the surfaces
to be arthrodesed, and careful not to injure the surrounding
soft tissues, avoiding damage to the local circulation.

The angle between the axis of the talus and the first
metatarsal bone was used in the dorsoplantar radiograph with
load (adduction) and lateral radiograph with load (flat feet)
to evaluate the correction of adduction and deformity in flat
feet. Despite finding an improvement in these radiographic
parameters, we cannot conclude that this finding was
significant. Harnroongroj and Chuckpaiwong?” also observed
an improvement in radiographic parameters without statistical
significance. Cao et al.?™ proposed an osteotomy in the TN
joint region to correct deformities. Based on the results, we
do not find that an osteotomy is necessary to correct the
deformities, especially in the TN region, which is a spherical
joint. The simple removal of the articular cartilage already
provides the space required for correcting deformities in most
cases, as demonstrated in this study.

This study has some limitations. It is a retrospective study
evaluating cases already operated. The choice to use the
navicular or iliac graft was based on the surgeon’s criteria and
not on objective criteria. The number of patients evaluated
is also small, but comparing phases 3 and 4 of Maceira’s
classification is an important study point. However, the number
of patients evaluated was the same in both groups, additional
surgeries between cases and the fixation method varied,
affecting the result. The follow-up time is an important factor
in this study. Comparing two similar groups according to the
classification used was also important in evaluating this study.

Conclusion

In the foot arthrodesis due to Miuller-Weiss disease’s
sequelae, the incidence of pseudarthrosis was high, at about
30%. Still, in most cases, there was an improvement in pain
without total pain relief. To fill the medial space left by the
necrotic bone, using tricortical iliac graft and the navicular
bone led to similar clinical-functional results.

J Foot Ankle. 2022;16(3):248-52 251



Jones et al. Arthrodesis in Miller-Weiss disease: is it worth keeping the navicular bone?

Authors’ contributions: Each author contributed individually and significantly to the development of this article: DAJ *(https://orcid.org/0000-0000-1854-
4044) Conceived and planned the activity that led to the study, wrote the article, participated in the review process; ACB *(https://orcid.org/0000-0002-
9242-4892) Data collection, bibliographic review; MTC *(https://orcid.org/0000-0001-9411-9376) Formatting of the article, bibliographic review; RCF
*(https://orcid.org/0000-0002-9886-5082) Interpreted the results of the study, participated in the review process. All authors read and approved the final
manuscript.*ORCID (Open Researcher and Contributor ID)

References

1.

252

Maceira E, Rochera R. Mduller-Weiss disease: clinical and
biomechanical features. Foot Ankle Clin. 2004;9(1):105-25.
Ahmed AA, Kandil MI, Tabl EA, Elgazzar AS. Miller-Weiss Disease:
A Topical Review. Foot Ankle Int. 2019;40(12):1447-57.

Langley GB, Sheppeard H. The visual analogue scale: its use in
pain measurement. Rheumatol Int. 1985;5(4):145-8.

Kitaoka HB, Alexander |J, Adelaar RS, Nunley JA, Myerson MS,
Sanders M. Clinical rating systems for the ankle-hindfoot, midfoot,
hallux, and lesser toes. Foot Ankle Int. 1994;15(7):349-53.
Mohiuddin T, Jennison T, Damany D. Muller-Weiss disease - review
of current knowledge. Foot Ankle Surg. 2014;20(2):79-84.

Yu G, Zhao Y, Zhou J, Zhang M. Fusion of talonavicular and
naviculocuneiform joints for the treatment of Mduller-Weiss
disease. J Foot Ankle Surg. 2012;51(4):415-9.

Cao HH, Tang KL, Xu JZ. Peri-navicular arthrodesis for the Stage Il
Muller-Weiss disease. Foot Ankle Int. 2012;33(6):475-8.
Monteagudo M, Maceira E. Management of Mduller-Weiss Disease.
Foot Ankle Clin. 2019;24(1):89-105.

Lu CK, Fu YC, Cheng YM, Huang PJ. Isolated talonavicular
arthrodesis for Muller-Weiss disease. Kaohsiung J Med Sci. 2014;
30(9):471-6.

Fernandez de Retana P, Maceira E, Fernandez-Valencia JA, Suso S.

J Foot Ankle. 2022;16(3):248-52

.

12.

13.

14.

15.

6.

17.

Arthrodesis of the talonavicular-cuneiform joints in Muller-Weiss
disease. Foot Ankle Clin. 2004;9(1):65-72.

Fornaciari P, Gilgen A, Zwicky L, Horn Lang T, Hintermann B.
Isolated talonavicular fusion with tension band for Muller-Weiss
syndrome. Foot Ankle Int. 2014;35(12):1316-22.

Zhang M, Yu GR. Surgical treatment for Mduller-Weiss Disease.
Foot Ankle Orthop. 2017;2(3):2473011417S000430.

Egol KA, Nauth A, Lee M, Pape HC, Watson JT, Borrelli J Jr. Bone
grafting: sourcing, timing, strategies, and alternatives. J Orthop
Trauma. 2015;29 Suppl 12:510-4.

Cao HH, Lu WZ, Tang KL. Isolated talonavicular arthrodesis and
talonavicular-cuneiform arthrodesis for the Mdller-Weiss disease.
J Orthop Surg Res. 2017;12(1):83.

Azi ML, Aprato A, Santi |, Kfuri M Jr, Masse A, Joeris A. Autologous
bone graft in the treatment of post-traumatic bone defects: a
systematic review and meta-analysis. BMC Musculoskelet Disord.
2016;17(1):465.

Tan A, Smulders YC, Z6phel OT. Use of remodeled femoral head
allograft for tarsal reconstruction in the treatment of muller-weiss
disease. J Foot Ankle Surg. 2011;50(6):721-6.

Harnroongroj T, Chuckpaiwong B. Muller-Weiss Disease: Three-
to Eight-Year Follow-Up Outcomes of Isolated Talonavicular
Arthrodesis. J Foot Ankle Surg. 2018;57(5):1014-9.


https://orcid.org/0000-0000-1854-4044
https://orcid.org/0000-0000-1854-4044
https://orcid.org/0000-0002-9242-4892
https://orcid.org/0000-0002-9242-4892
https://orcid.org/0000-0001-9411-9376
https://orcid.org/0000-0003-0432-8102
https://orcid.org/0000-0002-9886-5082

