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Abstract
Bipartite navicular bone is an uncommon foot pathology that generally occurs in adolescent patients.
However, some patients may become symptomatic during adulthood. When conservative treatment fails,
surgical treatment is performed. However, due to a lack of high-quality evidence, the optimal surgical
strategy for bipartite navicular remains unclear. The talonavicular arthrodesis and internal fixation of the
fragment have been reported as the surgical choice of the symptomatic bipartite navicular. The internal
fixation of the fragment may have a high risk of postoperative nonunion. However, talonavicular arthrodesis
results in the limitation of the motion and function of the midfoot, which may cause dysfunction or
osteoarthritis of the adjacent joints. This paper aims to present an adult case of symptomatic bipartite
navicular that was treated by the internal fixation of the fragment using screws, with a favorable short-term
outcome.
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Introduction
Bipartite navicular is a rare foot pathology [1,2]. In the relevant literature, bipartite navicular has been
discussed as a differential diagnosis of nonunion, osteochondritis, or Mueller-Weiss disease and is clinically
detected in teenagers [3-5]. However, some patients with bipartite navicular may become symptomatic in
adulthood. To the best of our knowledge, there is only one report of the surgical treatment of bipartite
navicular in an adult patient [6].

The optimal management of patients with symptomatic bipartite navicular remains unclear owing to the
lack of high-quality evidence. In particular, few studies have reported the surgical management of
symptomatic bipartite navicular. According to the published case reports [4-6], the authors performed
surgery when conservative treatment failed to resolve the patient’s symptoms. The talonavicular arthrodesis
and internal fixation of the fragment have been reported as promising surgical procedures for the
symptomatic bipartite navicular. Chujo et al. have recently reported that talonavicular arthrodesis using a
cannulated cancellous screw and compression screw resulted in good short-term outcomes in a 13-year-old
male with bipartite navicular [5]. These authors reported that the internal fixation of the fragment may not
be recommended because of the possibility of a high rate of nonunion. However, talonavicular arthrodesis
prevents the motion and function of the midfoot, which would cause secondary dysfunction of the adjacent
joints. At present, due to the limited number of surgically treated cases, whether internal fixation is an
effective surgical option for symptomatic bipartite navicular remains a matter of debate.

We herein report an adult case of symptomatic bipartite navicular that was surgically treated by screw
fixation, with a favorable short-term clinical outcome. Informed consent was obtained from the patient for
the publication of this report and any accompanying images.

Case Presentation
A 56-year-old female was referred to our department for the assessment and treatment of left medial
midfoot pain. She was a nurse with a history of hypothyroidism and hypertension and had suffered from left
foot pain and swelling, especially after working for several years. She visited a private orthopedic hospital
and was diagnosed with a nonunion of the navicular bone. Three months of conservative treatment failed to
resolve the patient’s symptoms. At the first presentation to our hospital, tenderness on palpation was
detected in the navicular bone. Plain radiography and computed tomography (CT) revealed findings
compatible with bipartite navicular (Figures 1, 2). The osteoarthritic change of the talonavicular joint was
not detected on CT (Figure 2).
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FIGURE 1: Preoperative plain radiographic findings.
(A) Anteroposterior view and (B) internal oblique view.

FIGURE 2: Preoperative computed tomography findings.
The bipartite navicular was confirmed (red arrows). (A) 3D image, (B) axial view, and (C) sagittal view.

The preoperative patient-reported outcome measures (PROMs) including the foot and ankle outcome score
(FAOS) [7], self-administered foot evaluation questionnaire (SAFE-Q) [8], and visual analog scale (VAS)
scores are shown in Table 1.
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　　 Preoperative Postoperative

FAOS   

   Symptoms 85.7 100

   Pain 83.3 100

   Function, daily living 89.7 98.5

   Function, sports 75 90

   Quality of life 43.8 100

SAFE-Q   

   Pain and pain-related 72.2 94.4

   Physical functioning 88.6 100

   Social functioning 79.2 100

   Shoe-related 83.3 100

   General health 65 100

VAS score   

   At rest 0/10 0/10

   During walking 2/10 0/10

TABLE 1: Pre- and postoperative patient-reported outcome measures.
FAOS, foot and ankle outcome score; SAFE-Q, self-administered foot evaluation questionnaire; VAS, visual analog scale

Surgery was performed with the patient in the supine position on the operating table under spinal
anesthesia. A thigh tourniquet was applied at 250 mmHg. Standard medial and dorsal incisions were used
during surgery [9]. Via the medial incision, drilling was performed 10 times with a 1.5 mm Kirschner wire to
accelerate the union of the bipartite navicular. No debridement or bone grafting was performed. Thereafter,
through the dorsal incision, two fully threaded headless screws (Acutrak 2 Standard, Acumed, Hillsboro, OR)
were applied under fluoroscopy. After lavage with saline, the surgical wounds were closed in a standard
fashion. The postoperative radiography is shown in Figure 3.
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FIGURE 3: Postoperative plain radiographic findings.
(A) Anteroposterior view and (B) internal oblique view.

Postoperatively, immobilization was not performed on the operated foot. Ankle and finger range of motion
(ROM) exercises were initiated from the first day after surgery, with no weight-bearing for four weeks. At
four weeks after surgery, partial weight-bearing with a cane was allowed. Eight weeks after surgery, full
weight-bearing was permitted. No wound complications nor infections were observed. At three months after
surgery, return to work was permitted. The partial union of the bipartite navicular was detected on CT scans
at 12 months after surgery (Figure 4).

FIGURE 4: Postoperative computed tomography findings.
The partial bone union of the medial side of the fragment was confirmed (red arrows). (A) 3D image, (B) axial
view, and (C) sagittal view.

At 18 months after surgery, there was no tenderness in the navicular bone. The postoperative FAOS, SAFE-Q,
and VAS scores are shown in Table 1. She has worked as a nurse without any pain or swelling. The patient
was very satisfied with the surgical outcome.
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Discussion
We herein presented an adult case of symptomatic bipartite navicular that was surgically treated by the
internal fixation of the fragment, with a favorable short-term clinical outcome. There are few papers on
bipartite navicular, and at present, the optimal management of patients with bipartite navicular has not
been established [5,6]. As far as we know, only three papers have reported on the surgical management of
patients with symptomatic bipartite navicular [4-6]. The majority of previous studies reported adolescent
patients with symptomatic bipartite navicular [3,5]. However, some patients may become symptomatic, as
shown in the present case and reported by Tanaka et al. [6]. Therefore, clinicians need to consider bipartite
navicular as a differential diagnosis of medial midfoot pain in adult patients. Stress fracture, the nonunion of
acute fracture, and Mueller-Weiss disease should be clinically suspected and discerned according to the
involved location and imaging findings [3,10-14].

Regarding the management of symptomatic navicular, several authors performed surgical treatment after
the failure of conservative treatment. The optimal surgical strategy remains unclear, as there are few studies
reporting on the surgical management of bipartite navicular [4-6]. These authors recommended
talonavicular arthrodesis as a surgical procedure for patients with bipartite navicular because of the high risk
of postoperative nonunion. Yamaguchi et al. reported two cases of bipartite navicular that underwent
internal fixation with screws: the first case by a threaded screw and the second case by two tapered threaded
screws [4]. In the presented case, we used two tapered threaded screws that were greater in diameter and
length than those used by Yamaguchi et al. [4]. We also inserted one screw as a bicortical screw. Partial bone
union was confirmed on CT images at 12 months after surgery. Although the present case did not show
complete union, partial union was observed on CT images at 12 months after surgery. However, the midfoot
pain was completely resolved, and the postoperative subjective scores were favorable. This was similar to the
cases of bipartite talus reported by Rose et al. [15]. The osteoarthritic change of the talonavicular or
naviculo-cuneiform joint is an important factor when selecting the surgical procedure of the bipartite
navicular. Tanaka et al. reported that an arthrodesis of the talar head and the medial fragment of the
bipartite navicular and an arthrodesis of the lateral fragment of the bipartite navicular and the third
cuneiform were performed using screws [6]. Given that talonavicular or naviculo-cuneiform osteoarthritic
changes were not detected on preoperative CT images, we selected the internal fixation of the fragment
because talonavicular arthrodesis would prevent the motion and function of the midfoot, which would result
in the secondary dysfunction of the adjacent joints. However, the follow-up duration is relatively short, and
careful observation is mandatory to clarify the efficacy of the internal fixation of the bipartite navicular.

Conclusions
We presented an adult case of symptomatic navicular in which internal fixation was performed using two
screws, with a favorable short-term outcome. In patients with a bipartite navicular, when the talonavicular
joint does not show arthritic changes, internal fixation using large screws may be an effective surgical option
to resolve the patient’s symptoms. However, careful long-term observation is mandatory to determine the
long-term efficacy of this surgical procedure. In addition, further publications regarding the surgical
management of the symptomatic bipartite navicular are needed because, to date, the optimal surgical
strategy has not been established.
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