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ABSTRACT

Background: Splenic hematoma is an encapsulated blood accumulation, which is macroscopically indistinguishable from
malignant spleen. The treatment of choice and final diagnosis were by splenectomy and exploratory laparotomy followed
by biopsy and histopathological examination, respectively. Nylon tie bands are devices made of polyamide 6.6, same
material of surgical nylon wires, and has been used in different surgical procedures in animals. The present report case
aimed to describe the use of nylon tie bands polyamide 6.6 in a 2.3-year-old Golden retriever dog diagnosed with splenic
hematoma and lymphoid hyperplasia; and the clinical presentation, diagnostic evaluation, histological diagnosis of splenic
hematoma and lymphoid hyperplasia.
Case: A 2.3-year-old intact male Golden retriever dog was presented with history of anorexia, apathy, regurgitation and
weight loss. During the physical examination was identified a mass in the left side of abdomen. The complete blood count
(CBC), serum biochemistry, urinalysis, and thoracic radiographs were no alteration. Abdominal ultrasound revealed
splenomegaly and heterogeneous hypoechoic structure. Splenectomy using an adjustable nylon ties polyamide 6.6 for
hemostasis technique was performed during an exploratory laparotomy. The spleen presented hematoma and lymphoid
hyperplasia at the histopathological examination, as well as the presence of siderocalcinotic plate in the trabecular spleen.
The dog presented with no regurgitation, apathy or anorexia after 10 days of surgery. CBC, serum biochemistry analysis,
thoracic radiographs and abdominal ultrasound revealed no abnormalities. Video laparoscopy did not showed any sign of
adherence on the local where used the nylon tie bands. One year and three months after the surgery, the owner was contacted by telephone, since he had changed to other city, and he reported that the dog was healthy without any clinical signs.
Discussion: The present case report describes the using of nylon tie polyamide 6.6 bands in a 2.3-year-old Golden retriever
dog diagnosed with splenic hematoma and lymphoid hyperplasia. According to the author’s knowledge, the present case is
the first report regarding to using nylon tie bands in splenectomy, and clinical characteristics of hematoma and lymphoid
hyperplasia in young dog. The adjustable nylon tie bands allowed a secure and faster ligature when compared with traditional nylon surgical suture wires in different surgical procedures in animals and humans patients, and was considered well
tolerated and non-toxic. Reports concerning to complications to the use of nylon tie in veterinary surgery were present in
the literature. Otherwise, these complications were related to surgical technique failure and inadequate aseptic technique;
inadequate use of nylon tie bands before assigning it as a hemostatic material. Partial splenectomy is recommended for
treatment of splenic hematoma and lymphoid hyperplasia in dogs whenever possible; however, the macroscopic findings
concerning splenic disorders are not enough to set the distinction between benign and malignant disorders. Clinical sign
associated with splenic disorders in the present case was abdominal distension due to hematoma and nodular lymphoid
hyperplasia. An adjustable nylon tie polyamide 6.6 band can be used to clamp the spleen vessels, gastroepiploic artery,
gastric artery and omento veins.
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INTRODUCTION

According to physical and ultrasounds examinations results it was decided to perform an exploratory
laparotomy and splenectomy. The owner allowed the
surgery by signed of commitment term. The dog was
premedicated with 4.4 mg kg-1 subcutaneous (SC)
of carprofen (Rimadyl®)1, 0.3 mg kg-1 (SC) of morphine (Dimorf®)2 and 0.05 mg kg-1 intramuscularly of
acepromazine (Acepran®)3. Anaesthesia was induced
with 2.5 mg kg-1 intravenous of propofol (Diprivan®)4
and maintained with isoflurane (Forane®)5 in O2 via a
8 mm cuffed endotracheal tube. Crystalloid fluids were
administered intravenous at 5 mL kg-1 h-1. Exploratory
laparotomy was performed through ventral midline
incision and it revealed the presence of a mass in the
left splenic lobe and a splenic body with 12 cm diameter, irregular surface, dark red color and large vessels
(Figure 1A, 1B, 1C). There was no visible evidence
of alterations in other organs. A splenectomy was
performed using an adjustable nylon tie polyamide 6.6
bands (100 mm x 2.50 mm) (Abraçadeira de nylon®)6 to
clamp following branch of vessels: splenic artery and
splenic vein, gastroepiploic artery, gastric artery; and
omento vessels (Figure 1D, 1E). The muscular layer
was closed with Sultan sutures using 2-0 nylon (Nylon
2-0 Shalon®)7 and subcutaneous layer was closed with
simple continuous suture with 2-0 polyglactin (Vicryl
Rapide - poliglactina 910®)8. The skin edges were opposed with interrupted simple sutures using 3-0 nylon
( Nylon 3-0 Shalon®)7.
The nylon tie was sterilized in autoclave,
121°C for 30 min [25] previously the surgical procedure. Nylon tie excess was cut off. The dog recovered
uneventfully from surgery. It was prescribed 15 mg kg-1
TID orally for 4 days of dipyrone (Dipirona Sódica®)9
and 0.1 mg kg-1 SID orally for 5 days of meloxican
(Maxicam®)10 and 15 mg kg-1 BID orally for 10 days
of cephalexin (Keforal®)11.
The histopathological examination carried
out to the spleen and to the mass revealed a nodular
outlined lesion, increased spleen parenchyma, hemorrhage, hyperplasic lymphoid follicles, lymphocytes and
lymphoplasmatic cells (Figure 2A, 2B). On the other
hand, thickness of connective tissue trabeculae and
accumulation of hemosiderin, hematoidina and refractive calcareous were observed. There was no evidence
of malignant lesion. The diagnosis evidenced splenic
hematoma, lymphoid hyperplasia and siderocalcinotic
plate in spleen trabeculae.

Splenic hematoma is an encapsulated blood accumulation, which is macroscopically indistinguishable
from malignant spleen disorders such as hemangiosarcoma [1]. The exploratory laparotomy followed by biopsy
and histopathological examination are used for final
diagnosis [9,13]. The lymphosarcoma, hemangioma,
hemangiosarcoma, fibrossarcoma, splenic abscess and
splenic torsion were used as differential diagnoses; and
splenectomy is the treatment of choice [9].
Nylon tie bands devices are devices which
are produced with the same material of surgical nylon
wires – polyamide 6.6 [28]. The device is well tolerated and non-toxic [6,10]. It has been used in different
surgical procedures in animals [4,6,23,28,29] and humans patients [7,27]. However, there is no report in the
literature concerning using nylon tie bands in splenectomy, and reports of splenic hematoma and lymphoid
hyperplasia in young dogs are rare in the literature, and
have relevance to the clinical routine as to the method
of diagnosis and surgical approach. The authors aim to
describe the use of an adjustable nylon tie polyamide 6.6
band in a 2.3-year-old Golden retriever dog diagnosed
with splenic hematoma and lymphoid hyperplasia. The
clinical presentation, diagnostic evaluation, histological
diagnosis of splenic hematoma and lymphoid hyperplasia is also herein described.
CASE

A 2.3-year-old intact male Golden retriever dog
weighing 28 kg was presented to the private practice in
São Paulo City, Brazil, with anorexia, apathy, regurgitation and weight loss, with 10 days´ duration. Water
intake was not unsettled. Urine and feces were normal.
Vaccination and deworming were up to date. On physical examination there was identified a mass in the left
hypochondriac region and in the left lombar region. The
abdomen was distended; however, there was no sign
of pain during abdominal palpation. The remainder of
the physical examination was within normal.
Complete blood count (CBC), serum biochemical (alanine aminotransferase - ALT, urea and
creatinine) and urinalysis were within normal limits.
Ventrodorsal, right and left lateral thoracic radiographs
revealed no abnormalities. Abdominal ultrasound examination revealed splenomegaly and a heterogeneous
hypoechoic structure with approximately 19.05 cm x
17.28 cm, suggesting a splenic tumour.
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Figure 1. A,B,C - Photography showing a mass with 12 cm diameter with wine color (yellow arrow) on left splenic lobe and body (red arrow) and large
vessels of a 2.3-year-old Golden retriever, diagnosed with splenic hematoma associated with lymphoid hyperplasia. D,E- Clamping of gastroepiploic
artery and omento vessels with an adjustable nylon tie polyamide 6.6 bands (100 mm x 2.50 mm) [yellow arrows].
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B

Figure 2. Photomicrography of spleen of a 12-year-old dog diagnosed with hematoma and lymphoid hyperplasia. A- Well defined nodular lesion
(black arrows). B- Haemorrhage (red arrows), lymphocytes (yellow arrows) and lymphoplasmatic cell (blue arrow) [HE. 10x e 40x]. [Bar= 100 µm].
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At the recheck examination 10 days after
surgery the skin sutures were removed. CBC, serum
biochemistry analysis (alanine aminotransferase - ALT,
urea and creatinine) was within normal limits. Thoracic
radiographs revealed no abnormalities. No abdominal
ultrasonographic evidence of tissue reaction to nylon
tie bands was observed. Video laparoscopy did not
showed any sign of adherence on the local where used
the nylon tie bands. One year and three months after the
surgery, the owner was contacted by telephone, since
he had changed to other city, and he reported that the
dog was healthy without any clinical signs. The authors
suggested to perform another video laparoscopy, and
no alterations where observed.

Reports concerning to complications to the
use of nylon tie in veterinary surgery were present in
the literature [4,18,20,31]. On the other hand, these
complications were related to surgical technique failure and inadequate aseptic technique; inadequate use
of nylon tie bands before assigning it as a hemostatic
material. The excessive inflammation and granuloma
development observed in surgical cases which used
the nylon tie probably is associated with excessive
residual devitalised tissue or excessive tissue trauma
[12,14,20,30]. A new resorbable device tie-rap with the
same self-locking mechanism of nylon tie was created
by Hoglund et al. [14], but not available in our region.
In the present report, the branch vessels supplying the gastric fundus were preserved during the total
splenectomy; the splenic artery and vein, the gastroepiploic artery, the gastric artery and the omento veins
were clamped using an adjustable nylon tie polyamide
6.6 band, and no ultrasonographic and video laparoscopy evidence of tissue reaction to nylon tie bands or
sign of adherence was observed. Partial splenectomy
is recommended for treatment of splenic hematoma
and lymphoid hyperplasia in dogs whenever possible;
however, the macroscopic findings concerning splenic
disorders are not enough to set the distinction between
benign and malignant disorders [28]. Thus, the total splenectomy was adopted due to the difficulty to differentiate
the benign from the malignant processes during surgery.
A retrospective study, referring to splenic
lesions conducted by Bandinelli et al. [2] in splenectomized dogs has shown that 120 (69.3%) out of 173
samples corresponded to neoplastic disorders (92.5%
of them were malignant and 7.5%, were benign disorders) and 53 (30.6%) corresponded to non-neoplasic
disorders. The most common disorders were hemangiossarcoma (44.1%). The same study also showed
the prevalence of splenic disorders in crossbreed dogs
(27.9%), Rottweiler (8.9%), Cocker spaniels (8.4%),
Poodles (6.7%), German shepherds (6.1%) and Labrador retrievers (5%). A study involving 325 dogs submitted to splenectomy to treat splenic mass or nodular
disease showed that 32% of the assessed masses were
hemangiosarcoma [27]. On the other hand, hemangiosarcoma was found in 46% and 65% of small and large
dog splenic neoplasms, respectively [26].
The average age of animals affected by splenic
disorders is 8.1 years (range 1 to 15 years) [3], and 10.7
years (range 3 to 20 years) [26].

DISCUSSION

The present case report describes the clinical
and histopathological findings of splenic hematoma and
lymphoid hyperplasia, and treatment by splenectomy
using an adjustable nylon tie polyamide 6.6 bands in
a 2.3-year-old Golden retriever dog. According to the
author’s knowledge, there are no reports regarding to
using nylon tie bands in splenectomy, and hematoma and
lymphoid hyperplasia in young dogs, and it reinforces
the importance of the present case report.
The adjustable nylon tie bands allowed a secure
and faster ligature when compared with traditional
nylon surgical suture wires. Nylon tie bands devices
are produced with the same material of surgical nylon
wires - polyamide 6.6 [28]. The device was considered
well tolerated and non-toxic after toxicity analysis
[5,9]. It has been used in different surgical procedures
in animals and humans patients [7,27]. However, there
is no report in the literature concerning using nylon tie
bands in splenectomy procedure.
The correct surgical technique and device sterilization are important when using this device [19], as
the present report case. Costa Neto et al. [11] evaluated
the histopathological tissue reaction produced by the
nylon thread and the nylon tie bands implanted in 20 rats.
The authors observed that the nylon cable tie induced a
rapid course of intense inflammatory reaction, and the
inflammatory reaction of the nylon thread was initially
exudative and progressed slowly for the repair. On the
other hand, it were not observed adherence, macroscopically and histological changes on ovarian pedicles of 18
bitches submitted to ovariohysterectomy by nylon thread
and nylon tie bands during sixty days of evaluation [19].
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The siderotic nodules have been associated
with previous local bleeding [9,16], and characterized
through iron and calcium accumulation, degenerated
splenic capsule and trabecular connective tissue [16].
The presence of siderotic nodules is proportional to the
dog’s age due to accumulative damage over the years
[16]. On the other hand, the presence of siderotic nodules is associated with splenomegaly [16]. The siderotic
nodules were herein associated with age, since there
were no clinical signs of splenic hemorrhage. However,
the same number of siderotic nodules was found in
young and older dogs with splenic hemangiosarcoma
and hematoma [9]. The most important clinical sign associated with splenic disorders in the present case was
abdominal distension due to hematoma and nodular
lymphoid hyperplasia. Others clinical signs, such as
anorexia, apathy, regurgitation and weight loss could
be secondary to the abdominal distension.
Christensen et al. [8] studied the most common
canine splenic disorders diagnosed through cytopathological and histopathological examinations. The
most common diagnoses among 51 histopathological
diagnoses were growth disorders, vascular disturbances
and necrosis (49%), which was followed by malignant
neoplasms (43%) and inflammatory disorders (8%).
The most common breeds were German shepherd,
Boxer and Maltese terrier. Only the histopathological
examination was herein performed for final diagnosis
since the decision was made to adopt the exploratory
laparotomy for excisional (spleen). An adjustable nylon
tie polyamide 6.6 band can be used to clamp the spleen

vessels, gastroepiploic artery, gastric artery and omento
veins during a total splenectomy. The diagnostic imaging approach used in the herein reported case allowed
identifying the splenic disorders and their locations,
and it enable specifying the preoperative planning of
the surgical approach in order to achieve the curative
excision of the spleen mass. The splenectomy was the
treatment of choice in dogs with hematoma and lymphoid hyperplasia. More studies regarding to long-term
analysis of using of an adjustable nylon tie polyamide
6.6 band in splenectomy in dogs must be performed.
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