
Introduction
Bipartite bone formation is an occurrence that has been seen 
after the incomplete fusion of the ossification centers during the 
bone formation process. These variations can be seen in different 
bones in the body, some of them being more common in the 
population. For instance, bipartite sesamoid bones (patella, 
hallux sesamoids, os perineum) are more common than other 
unusual variations (calcaneus, medial cuneiform, navicular) [1-
3]. The importance of recognizing these variations is that these 
got detected during imaging studies, which are usually taken for a 
different purpose. During the evaluation of results, these 

variations can be evaluated as a fractured structure rather than 
individual bone formations. For differentiation, fractures have 
irregular margins with cortical disruption, yet bipartite bones 
have smooth margins with cortical continuation [1]. Therefore, 
recognizing these variations and differentiating them from 
fractures are important. Nevertheless, not all of these are 
diagnosed easily, especially the ones which are located at unusual 
bones. For instance, bipartition of distal phalanges was reported 
before in literature [4]. In this case report, we are presenting a 10-
year-old boy who has bipartite bone formation in the 3rd middle 
phalanges of both feet, which is the first reported bipartition in 
the middle phalanges in literature.
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Introduction: Bipartite bone formation is a congenital variation occurring due to the incomplete ossification of newly forming bones in the 
body. The patella and sesamoid bones are the most common bipartite bone sites. However, some unusual bones can also have this kind of 
variation and it is important to diagnose them correctly and avoid unnecessary overtreatment. Such unique conditions are being presented as 
individual case reports and published. Although distal phalangeal bipartition is reported before, to our knowledge, this is the first and only case to 
be reported to have bipartition in the tarsal middle phalanges in the literature.
Case Report: In this case report, we are presenting the case of a 10-year-old boy, who presented to the Emergency Department due to a glass cut 
to the plantar site of the right foot, and bipartition in the 3rd middle phalanges of both feet has been found in the radiographies.
Conclusion: Differentiating bipartite bone formations from fractures is important in the clinical setting. Unique presentations of these bony 
formations, such as tarsal middle phalanges as in our case, should be considered. By doing so, overtreatment and unnecessary interventions can 
be prevented.
Keywords: Bipartite, middle phalanx, variation, tarsal phalanges, case report.

Abstract

Learning Point of the Article:
Tarsal middle phalangeal bipartition should be kept in mind in the clinical setting.

Incidental Detection of Bilateral Tarsal 3rd Middle Phalangeal 
Bipartition in the Emergency Department: A Case Report
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Case Report
A 10-year-old boy was admitted to the Emergency Department 
with a cut on the sole of his right foot, which happened while 
kicking a glass in the same day. In the physical examination, a 5 
cm vertical cut has been detected on the plantar side of the right 
foot. It was located between the 2nd web space and the 3rd 
middle phalanx. Structures deeper into the cutaneous layer 
seemed to be unaffected by the cut. All fingers have a full range 
of motion for flexion. Circulation and sensorineural 
examination showed no abnormal findings. X-ray imaging was 
taken for both feet and no foreign bodies in deeper structures 
were found in the right side. Nevertheless, an incidental 
bipartite bone formation has been detected in the 3rd middle 

phalanges in bilateral feet (Fig. 1 and 2). With a detailed 
radiographical evaluation, the possibility of fracture is ruled 
out. In further questioning, the patient did not describe any 
previous symptoms related to these variations. For the 
treatment, the wound is irrigated and closed with primary 
suturing. Empirical antibiotics and analgesics are initiated, the 
tetanus vaccine is delivered, and the patient is discharged on the 
note of changing the wound dressing for once in 2 days.

Discussion
Bipartite bones are rare congenital variations that are caused by 
the incomplete fusion of different ossification centers during 
the bone formation process. Different bony structures tend to 
be more susceptible to the occurrence of this variation, which 
makes them more common in the population. Bipartite patella 
and sesamoid bones are the most common sites of bipartition 
variations [5]. Less common presentations, such as scaphoid, 
medial cuneiform, and navicula bipartition are also getting 
reported as individual case reports by time [6]. Typically, these 
variations by themselves usually do not cause symptoms. 
Hence, they are getting detected incidentally in imaging 
studies, which are taken for a different reason (such as a trauma 
to the affected site). In the setting of Emergency Department 
conditions or Orthopedics clinics, these variations can be 
misinterpreted as fractured bone structures in the radiographs. 
This misinterpretation in acute settings can lead to 
overtreatment and delay the proper treatment of the main 
reason of the presentation of the patients. Therefore, it is 
important to differentiate these formations from fractures.
In the radiographies, fractures tend to have irregular margins 
with small fissure-like lines, together with cortical disruption in 
the case of any displacement. On the other hand, bipartite bone 
formations have smooth continuous cortical borders without 
any sharp edges [1, 7]. Some of the most common forms even 
have their own classifications based on the type of the location 
of ossification centers, such as Saupe Classification Systems for 
Bipartite Patella [5, 8]. In addition, hallux sesamoids can be 
formed as more than 2 bones, which are also known as 
multipartite hallux sesamoids [9]. These two examples are 
common bipartite presentations, and they are getting 
recognized and diagnosed more accurately by virtue of the 
alertness about the presence of these formations.
Nevertheless, for the rare presentations of these variations in 
unusual locations, misinterpretation of the findings can 
happen easily. Navicular bone, middle cuneiform, and 
scaphoid are reported unusual sites for bipartition to occur [1, 
10]. In the literature, distal phalangeal bipartition was reported 
before as a rare case presentation [4]. In our case, tarsal middle 
phalangeal bipartition is a newly reported site for this variation 
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Figure 1: Right foot radiographs in Emergency Department 
admission. (a) AP view of right foot X-ray (traumatized site) showing 
two different bony structures in the location of the middle phalanx, (b) 
3rd finger closeup radiograph showing the same formation for 
identifying smooth cortical borders, (c) Lateral view of the right foot 
showing bipartite 3rd middle phalanx superposed to other phalanges.



135

www.jocr.co.in

Journal of Orthopaedic Case Reports Volume 14 Issue 12  December 2024 Page  |  |  |  | 

Şişman U, et al

Figure 2: Left foot radiographs in Emergency Department 
admission. (a) anterior-posterior view of left foot X-ray (unaffected 
site) showing the same condition of 3rd middle phalanx similar to the 
right side, (b) 3rd finger closeup radiograph for identifying smooth 
cortical borders as well, (c) Lateral view of the left foot showing 
bipartite 3rd middle phalanx superposed to other phalanges.

to occur. Our patient was admitted to the Emergency 
Department due to a complaint with a glass cut wound due to 
trauma to the sole of the foot, and radiological evaluation 
showed 2 separated bony structures in 3rd middle phalanges 
bilaterally. Combining the results of the physical examination 
and the radiological suspicion, the patient was diagnosed with 
bipartition and a treatment plan was formulated around the 
wound. By doing so, additional unnecessary interventions and 
treatments have been avoided.

Conclusion
Proper and careful evaluation of the radiographies is important 
to differentiate between multipartite variations and fractured 
segments. Considering the medical history of the patient and 
making a proper physical examination can also aid the 
diagnostic process for an accurate diagnosis. By doing so, 
overtreatment and unnecessary inter ventions can be 
prevented.

Clinical Message

To our knowledge, this is the first case to be reported to have 
bipartition in the tarsal middle phalanges in the literature.
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