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ABSTRACT

Background: Acute spinal traumas can lead to irreversible damage associated with vascular and inflammatory changes
in neural tissue. Since spine and spinal cord traumas have an unfavorable prognosis in small animals, and reports of the
use of Steinmann pins and polymethylmethacrylate repair of lumbar vertebra fracture-luxation in puppies are rare in the
literature, the present paper aimed to report the surgical treatment of transversal fracture through the body of the fourth
lumbar vertebra, with dorsocranial displacement of the caudal fragment by using Steinmann pins and polymethylmethac-
rylate in a 7-month-old Labrador Retriever male dog.

Case: A 7-month-old intact male Labrador Retriever dog, weighing 24.0 kg was attended at School Veterinary Hospital with
a history of hit by car and paraplegia of the hind limbs. On neurological examination was observed no proprioception and
no deep pain sensitivity on the both pelvic limbs. The lumbar spinal palpation showed intense pain, and the motor function
and patellar reflexes were reduced. The values of haematological and biochemical analysis remained within the reference
values for the species. Radiographs revealed a transversal fracture through the body of the fourth lumbar vertebra, with
dorsocranial displacement of the caudal fragment, and was decided to perform a surgical treatment by open reduction and
internal fixation of the fracture. The dog was positioned in ventral recumbency for surgery, and a dorsal midline incision
was made from the second lumbar vertebra to the sixth lumbar vertebra. Two crossed 1.5 mm Kirschner wires were placed
through the caudal articular facets of the fourth lumbar vertebra to provide initial stability. Two 2.0 mm Steinmann pins
were placed at 60° angle of the bodies of the second and fifth lumbar vertebrae, and third and fourth lumbar vertebrae.
This procedure was repeated on the other side of the vertebral bodies. Sixty grams of polymethylmethacrylate bone cement
was applied and the fixation was checked for stability. Muscular, subcutaneous tissue and skin was closed routinely. The
dog was paraplegic without any pain and used a wheelchair to assist in locomotion, although it still had urinary and faecal
incontinence; no tail control; and the implants were not removed.

Discussion: Lumbar vertebral injuries, as in the present case frequently, occur secondary to severe trauma (e.g. hit by car)
and seem to have a characteristic fracture pattern. The patient became paraplegic due to spinal cord injury and failure of
sensitivity and elimination of urine and feces which can be associated with progressive destruction of neuronal tissue due to
secondary vascular and inflammatory events. The radiographic exam was used to confirm the spinal injury and determine
whether by conservative or surgical treatment. The treatment choice is related to the number of fractured compartments, and
the presence or not of compression. Fractures in two or more compartments are indicative of surgical treatment, similar as
the present case. Use of Steinmann pins was to make a rigid fixing system compared with block plates used for the same
function. Use of polymethylmethacrylate may also become a complication due to the infection, for this reason was prescribed
an antibiotic for 15 days. This procedure proved to be effective since the dog showed no signs of infection. According to the
characteristics of the present case report, the use of Steinmann pins and polymethylmethacrylate for repair of transversal
fracture through the body of the fourth lumbar vertebra, with dorsocranial displacement of the caudal fragment provided an
effective and practical means of stabilisation, promoting decompression, and thus, improving the patient’s quality of life.
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INTRODUCTION

Traumatic or non-traumatic injuries of the
spine can cause fractures and luxation due to the
extrinsic forces, which are unpredicted in orientation
and magnitude, and can be superior to the protection
capacity of the structural components of the spine,
and inducing compression, laceration, concussion of
the spinal cord [11].

Fractures and luxation of the lumbar vertebra
is a challenge for surgical stabilisation because of the
potential for iatrogenic nerve damage [11]. Steinmann
pins and polymethylmethacrylate provides good sta-
bilisation of the spine, and can be used in any region
of the spine without limitations as age and body mass
[6]. The advantage of this surgical technique is rela-
ted to not requiring special equipment and surgical
instruments [6,11].

Since spine and spinal cord traumas have an
unfavorable prognosis and are quite common in small
animals, and reports of the use of Steinmann pins
and polymethylmethacrylate repair of fourth lumbar
vertebra fracture and dorsocranial luxation in young
dog is rare in the literature, the present paper aims to
report the surgical treatment of transversal fracture
through the body of the fourth lumbar vertebra, with
dorsocranial displacement of the caudal fragment by
using Steinmann pins and polymethylmethacrylate in
a 7-month-old male Labrador Retriever dog attended
at School Veterinary Hospital, School of Veterinary
Medicine and Animal Science (FMVZ), Sao Paulo Sta-
te University (UNESP), Botucatu, Sao Paulo, Brazil.

CASE

A 7-month-old intact male Labrador Retriever
dog, weighing 24.0 kg was attended at School Veteri-
nary Hospital (FMVZ, UNESP) Botucatu, Sdo Paulo,

Brazil with a history of hit by car and paraplegia of the
hind limbs. The time between the trauma and attendan-
ce was 1 h. The patient was conscious and tachypneic,
with no other physiological changes. On neurological
examination was observed no proprioception and no
deep pain sensitivity on the both pelvic limbs. The
lumbar spinal palpation showed intense pain and the
motor function and patellar reflexes were reduced.
The immediate treatment included methadone' [Myte-
dom® 5 mg/kg, intravenously (IV)]. Blood samples
for haematological and biochemical analysis (alanine
aminotransferase, total serum protein, albumin, urea,
creatinine, sodium and potassium) were obtained from
the jugular vein. The values of haematological and
biochemical analysis remained within the reference
values for the species.

The radiographic exam was performed by
using a portable digital radiographic device (MinXray’s
HF100+ Ultra Light®)? for use on ambulatory service.
Radiographs revealed a transversal fracture through the
body of the fourth lumbar vertebra, with dorsocranial
displacement of the caudal fragment (Figure 1). Follo-
wing the clinical signs and radiographic diagnosis,
a surgical treatment by open reduction and internal
fixation of the fracture was chosen.

The patient was hospitalized 24 h before the
surgery and medicated with methadone' [Mytedom®
0.7 mg/kg, intramusculary (IM)]. The pre-anesthe-
tic medication included methadone! [Mytedom®
0.2 mg/kg (IV)], and the anesthetic induction was per-
formed with midazolam?® [Dormonid® 0.2 mg/kg (IV)]
and propofol* [Dipivan® 7 mg/kg (IV)]. The anesthetic
maintenance was performed with isoflurane’ [Ve-
tflurano®] and oxygen (100%) in a closed anesthetic
circuit. Epidural infiltrative analgesia using bupiva-
caine without vasoconstrictor! [Neocaina® 1.1 mg/kg]

Figure 1. Transversal fracture through the body of the fourth lumbar vertebra, with dorsocranial displacement of the caudal fragment (yellow circle).
A- Latero-lateral projection; B- Dorsoventral projection (40 kVp, 40 mAs).
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Figure 2. Lumbar fascia dissected and expose the second, third, fourth,
fifth and, sixth lumbar spinous processes, and all muscular attachments
elevated from both sides of the pedicles and retracted laterally to the level
of the articular processes.

Figure 3. Kirschner wires placed through the caudal articular facets of the
fourth lumbar vertebra to provide initial stability.

and morphine' [Dimorf® 0.1 mg/kg] was performed.
The lumbosacral puncture for epidural infiltrative
analgesia was made correctly although tachycardia
and hypertension were observed. These alterations
were compatible with nociception. For this reason,

an analgesic alternative using continuous infusion of
fentanyl' [Fentanest® 10 pg/mg/h (IV)], lidocaine wi-
thout vasoconstrictor® [ Anestt® 50 pug/kg/min (IV)] and
ketamine’ [Ketalar® 20 pg/kg/min (IV)] was performed
during the surgery.

The dog was positioned in ventral recuambency
for surgery, and a dorsal midline incision was made
from the second lumbar vertebra to the sixth lumbar
vertebra. The lumbar fascia was dissected down to
expose the second, third, fourth, fifth and sixth lumbar
spinous processes, thus a total section of the spinal cord
was observed. Using periosteal elevators, all muscular
attachments were elevated from both sides of the pedi-
cles and retracted laterally to the level of the articular
processes (Figure 2). The fracture-luxation was redu-
ced manually followed by laminectomy and then sta-
bilisation. Two crossed 1.5 mm Kirschner wires were
placed through the caudal articular facets of the fourth
lumbar vertebra to provide initial stability (Figure 3).
Two 2.0 mm Steinmann pins were placed at 60° angle
of the bodies of the second and fifth lumbar vertebrae,
and third and fourth lumbar vertebrae. The pins were
inserted in mediolateral direction, cranioventrally in the
second and third lumbar vertebrae and caudoventrally
in the fourth and fifth lumbar vertebrae. This procedure
was repeated on the other side of the vertebral bodies.
The pins were bent and cut sufficiently to support the
polymethylmethacrylate bone cement, and transope-
rative radiographs taken (Figure 4).

Sixty g of polymethylmethacrylate bone ce-
ment was prepared by mixing liquid monomer with
polymer powder for approximately 4 min until it re-
ached an adequate consistency which did not stick to
the gloves. The polymethylmethacrylate was applied,

Figure 4. Transoperative radiographs showing reduction and stabilisation with two crossed 1.5 mm Kirschner wires placed through the caudal articular
facets of the fourth lumbar vertebra (yellow arrows) and 2.0 mm Steinmann pins placed at 60° angle of the bodies of the second and fifth lumbar vertebrae,
and third and fourth lumbar vertebrae (red arrows). A- Latero-lateral projection; B- Dorsoventral projection (40 kVp, 40 mAs).
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incorporating all Steinmann pins on either side of the
dorsal spinous processes. The hardening time was 5
min and a cool saline lavage was performed to protect
tissues from the heat of the exothermic reaction. The
fixation was checked for stability and morphine’ [Di-
morf® 0.1 mg/kg] was instilled on the cranial medullary
portion to the medullar section.

Muscular and subcutaneous tissue were closed
using Sultan suture pattern and simple continuous sutu-
re pattern, respectively, using a poliglactine absorbable
suture (2-0). Skin was closed with a simple interrupted
suture by using a nylon non-absorbable suture (3-0).

In the immediate postoperative period was
administrated dipyrone® [Sodium Dipyrone 500 mg®
- 25 mg/kg, subcutaneously (SC)], meloxicam® [Elo-
-xicam®0.1 mg/kg (SC)] and acepromazine® [Acepran®
1 pg/kg] at Yin Tang acupuncture point, to keep the
patient calm after awakening from anesthesia. For
management of postoperative pain was prescribed di-
pyrone® [Sodium Dipyrone® 500 mg - 20 mg/kg, orally
(VO)] every 6 h daily for 5 days, meloxicam® [Elo-
-xicam® 0.1 mg/kg VO] every 24 h daily for 5 days and
cephalexin® [Cephalexin 500 mg® - 30 mg/kg (VO)]
every 12 h daily for 15 days. The owner was advised
to keep the dog at rest and restricted movement. Phy-
sical therapy was indicated in order to establish the
rebalancing and pain control.

Fifteen days after surgery, the patient was
attended at School Veterinary Hospital for removing
the skin suture, and no changes were observed. The
dog was still paraplegic without any pain and used a
wheelchair to assist in locomotion (Figure 5). Although
it still had urinary and faecal incontinence, and no tail
control. Six months after the surgery there was not
observed any changes marked, and the implants were
not removed.

DISCUSSION

Lumbar vertebral injuries, as in the present
case frequently, occur secondary to severe trauma (e.g.
hit by car) and seem to have a characteristic fracture
pattern [13]. Dorsocranial displacement of the caudal
segment was associated with extrinsic forces [11]. On
the other hand, cranioventral displacement of the cau-
dal segment was considered to be a result of extrinsic
forces acting on the sacrum and pelvis [12].

The dog of the present case was an intact male
dog and the literature related that no-neutered males
have higher prevalence of street access [2]. The patient

Figure 5. Dog using a wheelchair to assist in locomotion after 15 days
after surgery.

became paraplegic due to spinal cord injury and fai-
lure of sensitivity and elimination of urine and feces
[9,11,15] which can be associated with progressive
destruction of neuronal tissue due to secondary vas-
cular and inflammatory events [3,13,14].

The diagnosis of injuries to the spine and spinal
cord includes anamnesis, clinical and neurological exa-
mination and imaging diagnosis [1]. The radiographic
exam was used to confirm the spinal injury and deter-
mine whether by conservative or surgical treatment,
corroborated with literature [11,20]. However, there
are limitations concerning the use of radiographic
exam which include moderate sensitivity regarding the
presence of intrinsic bone fragments in the vertebral
cavity, and identification of moderate subluxations
[11]. Computed tomography (CT) and magnetic re-
sonance imaging (MRI) were other tools that assist in
the diagnosis of spinal disorders [10,18]. Both these



F.B. Silva Sobrinho, I.F.C. Santos, C.V.S. Brandao, et al. 2020. Steinmann Pins and Polymethylmethacrylate Repair of Fourth

Lumbar Vertebral Fracture and Dorsocranial Luxation in Puppy.

Acta Scientiae Veterinariae. 48(Suppl 1): 542.

techniques are expensive and are not available in all
veterinary hospitals [11].

The treatment of the present case choice was
related to the number of fractured compartments and
presence or not of compression. Fractures in 2 or more
compartments are indicative of surgical treatment,
similar to the present case [11]. Surgical treatment by
open reduction and internal fixation by using Stein-
mann pins and polymethylmethacrylate was performed
as recommended by literature [7,8,19]. Other surgical
techniques for repair of fracture-luxations of the
fourth lumbar vertebra include vertebral body plates
or spinous process and cortical screws [6,16]. These
techniques can be used alone or associated to obtain
better stabilisation [11]. Implant migration and loss of
fracture reduction can be reported as complications of
these techniques [12].

Steinmann pins were used to make a rigid
fixing system as the block plates used for the same
function [21]. The target point of lumbar vertebral
implants is located between the base of the accessory
process in the dorsal orientation and the transverse
process in the ventral direction [21].

The advantages of using Steinmann pins and
polymethylmethacrylate for fracture stabilisation in
the fourth lumbar vertebrae were: better visualization
and protection of spinal nerves and blood vessels [21],
less damage of soft tissue during dissection than other
techniques [21,22]. On the other hand, bone screws are
more resistant to pull out and are less likely to migrate
in comparison to Steinmann pins [22].

Polymethylmethacrylate may also become a
complication due to the infection, and antibiotics in-
corporated into the polymer powder before mixing can
be a method to prevent transoperative infection [22].

In the present case, antibiotics were used after surgery
for 15 days and were effective since the dog did not
show signs of infection, similar to the literature [19].

The adequate stabilisation obtained in this case
report was associated with early diagnosis and treatment
fracture of the implant and use of adequate amounts of
polymethylmethacrylate [4]. In this case report were
used 60 g of polymethylmethacrylate as recommended
by literature [5] which suggested that 20 g for dogs less
than 15 kg and 40 to 60 g for dogs above 15 kg.

The prognosis was considered unfavorable
since the patient had a loss of sensation of deep pain,
and thus indicative of paraplegia. For this reason,
rehabilitation through physiotherapy was indicated to
decrease the patient’s pain [17].

According to the characteristics of the present
case report, the use of Steinmann pins and polyme-
thylmethacrylate for repair of transversal fracture
through the body of the fourth lumbar vertebra, with
dorsocranial displacement of the caudal fragment
seems to provide an effective and practical means
of stabilisation, promoting decompression, and thus,
improving the patient’s quality of life.
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