External fixation to correct tarsal-metatarsal fracture in rock pigeon
(Columba livia)

Leandro Aimeida Rui?, Diego Carvalho Viana?', Adriano Barile Dora!, Paula Fratini?

10.1590/0034-737X201764010004

ABSTRACT

Orthopedic conditions, such as bone fractures, are very common in avian medicine. External fixators have been
considered the gold standard for birds, since they allow early movement of the limbs and minimal invgeiye sur
Fractures in several bones have been successfully treated in pigeons. Hnbedyest of our knowledge, this case
represents the first report of successful surgical repair of tarsal-metatarsal fracture in rock pigeon. External fixator was
made with four 24G catheters, being inserted manually proximal and distal to the fracture and connected with
polymerizable acrylic. Radiographic consolidation of fracture was observed 60 days post-surgery and anti-inflammatory
and antibiotic protocols were successful on avoiding pain and infection during surgery and bone healing.

Key words: rock pigeon; avian orthopedics; external fixator; tarsal-metatarsal fracture; polymerizable acrylic.

RESUMO

Fixacao externa para correcao de fratura tarsal-metatarsal
em pombo-comum Columballivia)

Afeccdes ortopédicas sdo muito comuns na medicina avidria, tais como fraturas ésseas. Os fixadores externos
estdo sendo considerados o “gold standard” para aves, uma vez que permitem retorno rapido ao movimento dos
membros através de cirurgia minimamente invasiva. Fraturas em varios ossos haviam sido tratadas com sucesso em
pombos. No entanto, este caso representa o primeiro relato de tratamento cirirgico bem sucedido em fratura tarsal-
metatarsal desta espécie. Um fixador externo foi confeccionado com quatro cateteses@sli@seridos manualmen-
te proximal e distalmente a fratura, e conectados com acrilico polimerx&eelsolidacéo radiografica da fratura foi
observada aos 60 dias de pés-operatorio, e 0s protocolos de anti-inflamatérios e antibiéticos foram efetivos em evitar
dor e infeccdo durante a cirurgia e a cicatrizacao 0ssea.
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INTRODUCTION For surgical procedure, the animal was taken to the
surgical center of the hospital after 2 h of fasting. Pre-

In recent years, clinical care to wild species hagnesthetic medication was made with 4 mg/kg morphine

increased due to an interest in wildlife preservation andg imorf®, Cristalia, Portd\legre, RS, Brasil) and 15 mg/

the use of these as companion animals, among them geketamine (Agener Unido, S&o Paulo, Biasil), both

birds (Bolsoretal., 2008). ig;ramuscularly (Figure 2A). General anesthesia was

Severa_ll m_ethods have been useql fpr tre_atment induced by isoflurane in mask (Hoechst, SuzanpB&R
fractures in birds. Howevedue to variations in size,

. : . . sil) (Figure 2B) and subsequently maintained by
weight, and conformation of different species, as well as . .

. R ISofluorane in orotracheal tube (Figure 2C). Blood pressure
the peculiar bone anatomyhe high incidence of

was monitored using Doppler placed in the carotid artery

complicated fractures and differences in func'uonarlegion (Figure 2D). Feathers of tibiotarsal and tarsal-

requirements between species and individuals, it is not . . .
q P Mmetatarsal regions were removed by traction and surgical

possible yet to establish an ideal method of osteosynthe}sg . . T o
: €ld was subjected to antisepsis with chlorhexidine
for long bones in these animals (Alieval., 2002). In this ! ) P

. . luconate 4% (o Farma, Santa Maria, RS, Brasiy a
work, we aimed to describe type Il external skeletal flxatogr 0 ( 3

for th ducti ¢ diaph | fract in t ophylactic measure, 5 mg/kg of enrofloxacin 2.5% (MSD
or the .re u.C 'on o |§1p yseal lractures m. grsus (%{al]deAnimal, S&o Paulo, SBrasil) were administered
domestic pigeons, being evaluated by clinical an

. . o mtramuscularly 30 min before the procedure.
radiographic examinations. With animal in dorsal recumbencskin incision was
MATERIAL AND METHODS made with scalpel in craniq—medial portion of the right

tarsal-metatarsal, allowing bone exposure and

A rock pigeon Columba livia) was assisted in the osteosynthesis with implantation of type Il external fixator
veterinary hospitaligre D’Agua (Mla Matilde, S&o Pau- This fixator was composed of four 24G catheters (Nipro
lo, Brazil), suffering from functional disability in right Medical Ltda, Sorocaba, SBrasil), two proximal and two
pelvic limb. On physical examination, burn and fracture idistal to the osteotomin parallel (Figure 3A). Pins were
the tarsal-metatarsal region (Figure 1A) were observeitiserted through medial surface of the bone using manual
The animal was medicated with 3 mg/kg of anticircular movements, piercing the skin, muscle, and bone.
inflammatory ketoprofen 10% (Ketofe60 ml/100 mg, The ends were angled at 90° to promote their approach
Agener Unido, Sdo Paulo, SBrasil) and 5 mg/kg of and then pins were connected externally by two bars of
antibiotic enrofloxacin 2.5% (MSD Saudaimal, S&o polymerizable acrylic (Jétcrilico, Artigos Odontolégicos
Paulo, SPBrasil), both intramusculatlipandage and splint Classicos, Sdo Paulo, $&asil), one in lateral and another
were made with tape, over a gauze with saline solutionitbmedial face of tarsal-metatarsal region of right hind limb
prevent bone dehydration until the moment of surger§Figure 3B)After placement of lateral haand previous to
(Figure 1B). the placement of medial hasynthesis of subcutaneous

Figure 1: Orthopedic examination and limb immobilization.

A: Burn and fracture in tarsal-metatarsal region of right hind limb in rock pigemarba livia).
B: Splint with tape and gauze soaked in saline solution in fracture region.
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tissue and skin was made with mononylon 3-0 (NyloRESULTS AND DISCUSSION
Bioline, Goiania, GO, Brasil) in simple int ted sut . .
oline, iolania rasil) in simple interrupted sutures To the best of ournowledge, this case represents the

After sumery, anti-inflammatory therapy was _ . . i
; . first report of successful surgical repair of tibiotarsal

performed intramuscularly for three days, usm? i ) ) _
ketoprofen in doses calculated by interspecific allometnéaCt_ure in a rock pigeon. Thg option for using 'exter.nal
extrapolation. Sterile gauzes soaked in saline solution w Péajuon Wgs ade_quate, ensuring redl_Jced surglcgl time,
placed on the surgical site, replaced every other day urﬁﬁs'des be'”SJ animplant O.f low total weight - approximately
seventh postoperative dawhen skin sutures were 7% of the weight of the animal, an advantage also reported
removed, and then every four days until bone healing.PY other authors (Bush, 1983; Guzneaal., 2007; Ferraz

After a period of 60 days, bone healing was confirmegt & 2008).
by radiography (Figure 3C) and bird was anesthetized by Some studies have recommended placing pins with a
combination of 3 mg/kg xylazine (Copazin#allinckrodt  divergent angle to maintain mechanical adhesion in the
Veterinaria Ltda, Cotia, SP) and 60 mg/kg ketaminbone (Egger1991).An angle of 30-40° between pins
(Francotaf, Virbac, Sao Paulo, SBrasil) intramuscularly placed in each base of fragment has been suggested as
and the external fixator was removed with orthopedic plietae best way to join the bone. In this case, pins are placed
(Figure 3D). perpendicularly across the bone, considering the pins

A

L)

e N

Figure 2: Anesthesia and anesthetic monitoring during osteosynthesis procedure in rock Gaewbd livia).

A: Intramuscular pre-anesthetic medication.

B: Induction of anesthesia by isoflurane in mask.

C: Maintenance of anesthesia and airways by orotracheal intubation.
D: Pressure monitoring by Doppler placed in carotid artery
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as individual units, withet considering the stiffness of of birds is essential for the success of osteosynthesis
external skeletal fixation, which has also beefHatt, 2009).

successfully reported in literature (Dernetlil., 1993; There are reports of the use of drill (Alieval., 2008),
Degernegtal., 1998; Dalmoliret al., 2007; Pérertal., oscillating saw (Venderet al., 2000), osteotome (Putney
2008). et al., 1983), and digital pressure in bird osteosynthesis

Research conducted previously with pigeons hg¥Villiams et al., 1987;Alievi et al., 2002). In 27.77% of
presented a minimum adaptation period of 15 days fanimals, oblique fractures occurred in osteotomy due to
adjustment of diet, environment, and handling (Alietvi very thin cortex in this species 8atet al., 1996). In this
al., 2001; Gaiga & Schossle2002; Leottest al., 2004; report, manual movements were used and problems related
Dalmolinet al., 2007).In this case, howevgthis time is  to lack of dense bone in metaphysis and presence of thin
doubled as observed before. Surgical approach is dordabne trabeculae along the length of bone, such as
between deltoid and propatagial muscles, being minimaligigration of the pin and rotational instability of fracture,
invasive and providing necessary exposure of surgicakre avoided due to the presence of perpendicular pins,
site (Leotteet al., 2004; Bolsoret al., 2008) Ventral access which prevented the occurrence of such setbacks, as
is avoided in order to preserve radial nerve (Gaiga &dicated by other authors (Kings|ey983; Dalmolinet
Schossler2002). Knowledge of musculoskeletal anatomyl., 2007; Rahadt al., 2008).

Figure 3: Osteosynthesis of tarsal-metatarsal fracture of the right hind limb in rock p@aamba livia) with external fixation and
post-surgical managament.

A: External fixator using four 24G catheters.

B: Connection of pings with polymerizable acrylic.
C: Radiographic image of bone healing.

D: Removal of pins with orthopedic pliers.
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Anesthetic protocol was satisfactpas reported for Alievi MM, Schossler JE, Hippler RAAlves AS, Pellegrini LC &

birds (Coles, 2007; Shal., 2012). Howeversome authors ~ -3190N" M (2001) Redugdo fechada e fixagao esquelética ex-
terna tipo Il para o tratamento de fraturas de tibiotarso em

have stated that the used association may predispose {@mbos domésticos (Columba livia). Ciéncia Rural, 31:1019-
hypoxemia, hypercapnia, cardiovascular depression, and 025.
prolonged recovery in birds (Pascoe, 1985; Ludéeals, Bolson J, Schossler JEWlachado G & Zembrzuski FB (2008)

1989; Ludders & Matthews; 1996). Isoflurane has beenPino 6sseo homélogo conservado em glicerina a 98% e
ted t ¢ tabl thesia th hemicerclagem com fio poliglactina 910 na osteossintese umeral
reporte 0 promoteé more stableé anestnesia thary, pombos domésticos. Ciéncia Rural, 38:1925-1931.

halothane, belng the anesthetic of choice in avian medlc'%eu’sh M (1983) External fixation to repair long bone fractures in

as well as in a broad range of species (Dohoo, 1990iarger birds. In: Kirk RV (Ed.) CurrentVeterinary Therapy
Olkowski & Classen, 1998; Rockgal., 2009). VIII. Philadelphia, Saunders. p.629-633.
At 15 days post-sgery, radiographic examination Coles BH (2007) Essentials éfian Medicine and Sgery 3" ed.
showed no presence of callus or disappearance of fracturéxford, Blackwell Publishing. p.234-263.
During this period, animal had use of limb, which meetalmolin F Schossler JE, Bertoletti Bjasconcelo#A, Muller D,
- . . . . Schossler DR & Gomes K (2007) Modificacdes do fixador ex-
citations that radiographic consolidation happens later

o : ) terno para osteossintese umeral em pombos domésticos. Cién-
than clinical use of the limb (Wamset al., 1987, Wissman, cia Rural, 37:443-449.

1999; Alievi et al., 2001).This supports findings that pegernes LA, Roe SC @brams CF (1998) Holding power of
external fixators allow adequate movement of joints different pin designs and pin insertion methods in avian cortical

proximal and distal to the fracture, avoiding complications Pone. Veterinary Sugery, 27:301-306.
of non-use of the limb during bone hea“ng (Pead Lemell WS, Harari J & Blackketter DM (1993} comparison of

. . . acute pull-out strength between two-way and one-way
Cardmichael, 1989; Daimoleal., 2007). transfixation pin insertion for external skeletal fixation in

The antibiotic used (enrofloxacin) and the dose canine boneveterinary Sugery, 22:110-114.
calculated by allometric extrapolation were efficientponoo S (1990) Isoflurane as an inhalational anesthetic agent
avoiding postoperative infections, as observed by otherin clinical practice.The CanadiarVeterinary Journal, 31:847-
authors (Leottet al., 2004;Alievi et al., 2001; Gaiga & 850

Schossler?002; Dalmoliret al., 2007; Rochat al ., 2009)_ Egger EL (1991) Complications of external fixation, a problem-

Some other studies have reported positive use of ampicillinoriented approachveterinary Clinics of NorttAmerica: Jornal

Alievi | 2008). D fK f di | of of SmallAnimal Practice, 21:705-733.

1evi . . topr n and interv

( e. et al., ) . 0S€ 0 _e op O ena . ,e a (_)FerranCM, Ferrigno CRA, Cortopassi SRGopes RS, Isaza R &
application was satisfactory; despite the difficulty in y;y, s (2008)Avaliacao radiografica e de funcéo de vdo apds

evaluation of pain, the animal did not present any signsfixacédo de osteotomias distais do Gmero em pombas (Columba

described in literature (Heard 199Vijliamset al. 1987). livia), com modelo de fixador externo articulado. PesqVisa
. ’ ' .. terinaria Brasileira, 28:351-357.
Other studies have suggested the use of flunixin

. . s . ... Gaiga LH & Schossler JE (2002) Osteossintese de Umero por
meglumme with no compllcat|ons as anorexia, vomiting, xenoenxerto 6sseo preservado em mel em pombos domésticos

or diarrhea (Jenkins, 1992; Roa#al ., 2009). (Columba livia). Ciéncia Rural, 33:709-715.
Guzman DS, Bubenik LJ, Lauer SKasanjee S & Mitchell MA
CONCLUSIONS (2007) Repair of a coracoid luxation and a tibiotarsal fracture

in a bald eagle (Haliaeetus leucocephalus). Journavadn
This case reports the first successful surgical treatmenMedicine and Swery, 21:188-95.

of tarsal-metatarsal fracture in rock pigeon, establishingatt JM (2009) Osteosynthese bel Ziervégeln unter besonderer
an effective methodology for this condition using external Berticksichtigung der externen Fixation] Osteosynthesis in avain
fixator adapted for this species. Thus, we contribute tc)surgery with special consideration on external fixation.

. h i i frocti hni ‘ Praktische Tierarzt, 90:398-406.
avian orthopeadics, providing an effective technique for . .
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