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Case report: Tunneling foreign body in the metatarsal bones of a dog
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A 2-year-old male intact goldendoodle presented for intermittent lameness, persistent draining tracts, and radiographic identified boney lytic lesions involving the metatarsal region, which had persisted for approximately 8 months before presentation to our referral hospital. Radiographic and computed tomography (CT) images suggested a tubular structure encircling and tunneling through the right metatarsal bones. Exploratory surgery confirmed a circumferential rubber band foreign body, with lytic boney tunneling within the metatarsal bones. CT provided vital information to assist in the surgical planning for this patient with a chronic tunneling foreign body.
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Introduction

Circumferential strangulating foreign bodies, also known as “rubber band syndrome” in humans, is a rare condition that has been documented primarily in small children with linear foreign objects around distal limbs. Rubber band syndrome is characterized by linear external foreign material that encircles distal limbs or cervical anatomy, while progressively constricting blood flow, movement, and damaging musculoskeletal and neurovascular structures. This is mainly reported in India, where ceremonial or religious bands are tied around wrists and ankles and forgotten (1–3, 7, 8). In humans, cases of rubber band syndrome present with pain, edema, non-healing wounds, draining tracts, and decreased function of the limb (1, 2, 7, 8, 12, 16, 18, 19). There is limited literature describing this syndrome in animals, with the majority of reports including cervical foreign bodies in four dogs (4, 6, 13, 17) and one cat (11). The remaining literature describes distal limb foreign bodies or strangulating hair mats in a horse, two dogs, and one cat (5, 9, 10, 14, 15). This study aims to add to the dearth of literature recounting distal limb rubber band syndrome in dogs, and details the presentation, cytologic, and surgical description of distal limb strangulating foreign bodies. Also, to illustrate the CT and radiographic characteristics to improve diagnosis and expedite treatment of rubber band syndrome in small animals.



Case description

A 2.5-year-old male intact goldendoodle presented to Auburn University College of Veterinary Medicine (AUCVM) Orthopedic service for evaluation of a right pelvic limb lameness, persistent draining tracts over the right metatarsals, and associated boney lytic lesions seen on radiographs taken by the referring veterinarian (RDVM). The patient initially presented to the RDVM 8 months earlier for chronic intermittent diarrhea, swelling around the right tarsus, and moderate lameness in the right pelvic limb. The patient was reported to have his right pelvic limb stuck in a kennel door several months prior in the owner's residence, which was believed to be the cause of the lameness. The RDVM noted swelling and purulent draining tracts over the right metatarsus, along with circumferential scarring of the metatarsals and moderate tissue edema cranially and medially. The patient was prescribed cefpodoxime (100 mg, 1.5 tabs PO Q 24 h × 10 days), metronidazole (500 mg PO Q12 h × 5 days), and carprofen (100 mg, ½ tab PO Q 12 h). A week later the patient presented to the RDVM for a recheck. The limping and diarrhea resolved; however, the metatarsal swelling and draining tracts had not. At this time, the RDVM surgically explored the wound for evidence of foreign material, but no reason for the draining tracts was found. A dorsoplantar and lateral radiograph of the right tarsus and metatarsals were taken (Figure 1). The patient was then sent home with clindamycin (300 mg, 1 PO Q 12 h × 14 days) and continuation of the carprofen course ( × 14 days). Five months after the lameness started, repeat radiographs were taken of the right hind, which showed soft tissue swelling with a more pronounced indentation of the soft tissues at the level of the boney lysis. The patient was then referred to AUCVM.
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FIGURE 1
 Lateral and dorsoplantar view of the right metatarsus showed mid-diaphyseal, well delineated, horizontal lysis of metatarsals 2–5, with ovoid, discrete geographic lysis of metatarsals 2 and 5. Smoothly marginated new bone is seen on the lateral aspect of metatarsal 5 and the plantar aspect of the metatarsals on the lateral view. Moderate soft tissue swelling was noted surrounding the lucencies with a subtle dorsal indentation of the soft tissues (arrow) at the level of the boney lysis best seen on the lateral view.


On presentation to AUCVM Orthopedic service, 8 months since the onset of clinical signs, the physical exam findings included a weight of 26.5 kg, a heart rate of 102 beats/min, a panting respiratory rate, and an elevated temperature of 103.5°F (39.7°C). The patient was bright, alert, and responsive. The right popliteal lymph node was enlarged, and swelling over the right metatarsus was noted, with three draining tracts. A black circumferential scar was observed encircling the metatarsals after shaving the limb. The remainder of the physical exam was within normal limits with a resolution of reported lameness on presentation. An orthopedic exam was performed which identified mid-diaphyseal soft tissue swelling and bone thickening of the metatarsal bones. A complete blood count and chemistry were performed and were noted to be unremarkable.



Diagnostic assessment

Three-view thoracic radiographs (Ysio Max, Siemens, Erlangen Germany) were assessed for anesthetic co-morbidities and were concluded to be unremarkable. A brief ultrasound of the metatarsal swelling was done (Toshiba Aplio 500 Machine, 18–7 MHz linear probe), which showed a hyperechoic linear structure along the plantar soft tissues and dorsally between the metatarsal bones (Figure 2A). The cytology of the draining tracts was performed using fine needle aspiration, which identified neutrophilic inflammation with no infectious organisms seen.


[image: Figure 2]
FIGURE 2
 (A) Preoperative ultrasound image showed a horizontally oriented hyperechoic band (arrows) along the plantar aspect of the limb deep to the flexor tendons and superficial to the metatarsal bones. (B) Intraoperative ultrasound along the same imaging plane demonstrates the absence of foreign material.


A CT (CT; GE Lightspeed VCT 64 Slice, GE®, USA) study was performed on the distal rear limbs to further investigate potential causes for the patient's persistent draining tracts and intermittent lameness. Images were acquired in soft tissue and bone algorithms using (120 KV 200 MA) the patient in dorsal recumbency. Multiplanar reconstruction was done using a DICOM viewer tool (RadiAnt Poznan, Poland; https://www.radiantviewer.com/) (Figure 3). Post-contrast images were acquired after intravenous administration of 58 ml of Iopamidol (Isovue 370) via an intravenous catheter (Figure 4).
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FIGURE 3
 Multiplanar reformatted images of the computed tomographic in a bone window showed soft tissue swelling noted along the plantar aspect of the metatarsal bones (arrows). In this region, there were well-defined smoothly marginated lucencies that appeared to tunnel horizontally through all metatarsal bones (arrows). Adjacent sclerosis and smoothly marginated new bone were noted along the metatarsal bones in this region.
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FIGURE 4
 On the post-contrast multiplanar computed tomographic images obtained in a soft tissue window, the non-contrasting tubular structure (arrow) appeared to be adjacent to a soft tissue tract with mild contrast enhancing walls dorsomedial to the 2nd metatarsal bone (curved arrow). There was strong contrast enhancement surrounding a non-contrast enhancing tubular structure (arrows) which circumferentially coursed through the areas of bone lucencies and soft tissues and continued along the plantar region between the interosseous muscles and the flexor tendons. The flexor tendons appeared indistinct in this region.


It was concluded that the horizontal circumferential non-contrast enhancing tubular structure surrounding the right metatarsal bones with tunneling into the 2nd through 5th metatarsal bones with focal reabsorption of the 4th metatarsal bone was most consistent with a chronic strangulating foreign body. The adjacent soft tissue swelling and subtle undulate margins at the level of the boney lysis were consistent with the focal inflammation, draining tracts, and the embedded foreign body. The indistinct appearance and thickening of the plantar soft tissues likely represented tendinous injury to the flexor tendons.

Exploratory surgery at AUCVM was done the following day. A medial surgical approach was made to the mid-second metatarsal in the location of the two medial sinus draining tracts based on CT evaluation of the most superficial location of the foreign material. The soft tissues of the metatarsus were dissected down to the second metatarsal bone, and a round lytic area was identified, as seen on CT. Suction was applied to this area, and a black rubber band was easily removed using suction. Intra-operative ultrasound was performed (Figure 2B), using the same ultrasound machine with the 18–7 MHz linear probe, and no further foreign material was identified. The tissues were explored surgically toward the other draining sinuses, but no additional foreign material was found. The surgical wound was copiously lavaged, and the subcutaneous and cutaneous layers were closed with 3–0 Monocryl and Ethilon suture in simple continuous and cruciate patterns, respectively.

Recovery from anesthesia was uneventful and the patient was discharged a day after surgery. During hospitalization, the patient developed diarrhea so the carprofen was stopped. He was sent home with acetaminophen and codeine (300/30 mg tablet, 1 tab PO Q 12 h), as well as trazodone (150 mg, 1 tab PO Q 8–12 h). The clindamycin was continued further for an additional 2 weeks. The carprofen (100 mg, ½ tab PO Q 12 h) was directed to not be continued unless the patient had passed normal stools for 24 h. The patient was discharged with a right distal limb bandage to be changed in 2–3 days and continued until the discharge resolved.



Discussion

Rubber band syndrome presents similarly in humans and animals. The presence of a circumferential, linear wound or scar, chronic draining tracts or purulent discharge from wounds, edema, pain, lameness, and reduced range of motion should raise suspicions of a strangulating foreign body, especially if occurring on the distal limbs. While osteomyelitis can result concurrently, any of the aforementioned signs should raise suspicions of a foreign body and further exploration of the wound may be warranted. Misdiagnosis of rubber band syndrome as primary osteomyelitis has occurred in human medicine and should be avoided if close attention is paid to clinical presentation and radiographic evidence (1).

Radiographic features of rubber band syndrome, as seen in the RDVM radiographs, include a soft tissue constriction sign (2). The constriction sign can be identified as sharp, constricting indentations of the soft tissue at the level of the foreign body, indicating strangulation and compression of soft tissues. This sign was noted in 78.57% of human case studies with rubber band syndrome (7). Focal osteolytic changes consistent with ischemic necrosis in a tubular or tunneling pattern, boney remodeling, regional periostitis, poor progression of lysis or periosteal reaction on repeat radiographs, and soft tissue swelling were noted in the referral radiographs. These findings are consistent with previous reports of rubber band syndrome in distal limbs of humans and animals (1, 3, 5, 7, 8, 10, 14, 15, 18, 19).

Ultrasound was used before and during surgery to assist in the identification of foreign material and to ensure complete foreign body removal. Two articles described success in visualizing the echogenic foreign body within the lesion using high-resolution ultrasound (3, 19). In a similar case involving the metacarpals of a dog, ultrasound was not diagnostic of the foreign material possibly due to the encircling of the band within the metacarpals (9). In our case, the band had migrated into the metatarsals, but ultrasonography was still able to detect the foreign body when not surrounded by bone. The hyperechoic band noted on ultrasound facilitated the diagnosis of rubber band syndrome. If an elastic rubber band or hair band is suspected, a hyperechoic horizontal band may be seen on ultrasound and can aid in diagnosis.

There is only one case report, to the author's knowledge, in a 3-year-old Chihuahua, involving a circumferential cervical rubber band foreign body, that describes CT characteristics of rubber band syndrome in veterinary medicine (13). A circumferential, linear foreign body was seen in both studies; however, the foreign body in this case was not as markedly hyperattenuating on the pre-contrast images. Both cases did have a post-contrast enhancing rim surrounding the foreign body and the draining tracts. Tunneling pattern osteolysis, sclerosis, and callus formation on dorsolateral to dorsomedial aspects of affected bones were found in our CT study. As corroborated by the previous case report, minimal to mild periosteal reaction was seen surrounding affected bones, which may be a more common characteristic of rubber band syndrome (without secondary osteomyelitis) and could aid in reducing suspicion for aggressive etiologies (13).



Conclusion

This report documents the diagnosis, treatment, radiographic, ultrasonographic, and CT characteristics of rubber band syndrome in the distal right hind limb of a dog. Additionally, this is one of only two reports (13) that detail CT characteristics of this syndrome in veterinary medicine and adds to the literature by detailing rubber band syndrome in animals. This case highlights the importance of including rubber band syndrome as a differential in any patient that presents with lameness, non-healing wounds or healed wounds that develop draining tracts, circumferential scars, and edema or swelling distal to a wound or scar. Radiographic evidence of a soft tissue constriction sign, mild periosteal reaction, boney lysis or remodeling, tunneling osteolysis, and mild to no progression on recheck radiographs should further raise suspicions for rubber band syndrome. Ultrasound may aid in the confirmation of annular constricting foreign material and can be used to confirm surgical excision. CT can be used to further identify the presence of foreign material and is important for surgical planning.
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