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Abstract

Snakebites are one of the leading causes of severe tissue necrosis in animals. Snakebite injuries can be diagnosed by their two distinct scars caused
by the fangs. However, these wounds are rarely found in cattle because of their physical character. Therefore, the accumulation of an objective
assessment, such as images diagnosis, in cattle is necessary. In this case, a 6-month-old male Japanese black calf showed sudden anorexia and
swelling of the mandible; the animal died eight days after the onset of symptoms. On Day 1, the mandibular swelling was observed and body
temperature was recorded as 41.5°C, and ptyalism was noted. The calf showed progressive swelling of the jaw and the dewlap. On Day 8, the calf was
unconscious and died and a simplified necropsy was performed. The laboratory tests did not reveal any organ dysfunction or sepsis. Ultrasonography
revealed subcutaneous edema, a cobblestone appearance characteristic of cellulitis and detachment between the subcutaneous and muscle tissue
layers. The ultrasound imaging provided a diagnosis of cellulitis accompanied by necrosis of the deep fascial layer and also revealed detachment
between the subcutaneous tissue and the muscle tissue with rapid enlargement of the affected area. Moreover, a subsequent necropsy proved
that there was severe necrosis from the subcutaneous tissue to the fascia. The changes in the subcutaneous tissues were confirmed by simplified
necropsy, and in this case were diagnosed as necrotizing cellulitis. The ultrasound images were able to provide the same diagnosis as the necropsy
findings, which suggest that ultrasound imaging is valuable for the diagnosis of snakebite wounds in cattle. This case report provides valuable
clarification about the use of ultrasound imaging of snakebites in cattle and ultrasonography could provide the essential information needed to

diagnose and treat the animal.
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Introduction

Hundreds of thousands of people are envenomed and tens of
thousands are killed or injured by snakes throughout the world
every year [1]. Snake envenomation in domestic animals also occurs
frequently [2,3] and has been reported in dogs [4,5], cats [6,7],
horses [8,9], sheep [10,11], and cattle [12]. Snakebite injuries can be
diagnosed by their appearance in small animals such as dogs and cats
because of the two distinct scars caused by the fangs. However, these
wounds are rarely found in cattle due to their thick skin, hair coats,
and quantity of subcutaneous fat [13]. Therefore, snakebites may be
undiagnosed in many cases.

In Japan there are two common venomous snakes. The Japanese
pit viper (Mamushi, Gloydius blomhoffii) is one of the most common
venomous snakes in Japan [14], belonging to the family Viperidae and
sub-family Crotalinae (pit vipers). A habitat of Japanese pit viper is in
areas between 30°N and 46°N and the another common one (Habu,
Yellow-spotted pit viper, Protobothrops flavoviridis) is on only Okinawa

Island and the surrounding isolated islands in 24°N to 29°N [14]. The
venomous snakes of this family as well as Crotalidae and Colubridae
are predominantly hemotoxic, and their bites generally cause local
pain, swelling, edema and oozing of blood from the site of impact
[13,15]. Some cases may result in the animal’s death. Snakebites, as
well as other animal bites, cause severe soft tissue infections, such as
necrotizing soft tissue infections (NSTIs) which are characterized by
extensive, rapidly progressing soft tissue necrosis [16].

Ultrasonography is a convenient, sensitive and specific tool for
quick diagnosis in even difficult situations. It can provide accurate
information for emergency physicians when diagnosing NSTIs
in humans [17]. There have been few reports in cattle or other
ruminants about the use of ultrasonography for snake and other
animal bites, despite many incidences in small animals. Therefore,
the accumulation of ultrasound images in cattle and other livestock
animals is necessary and would benefit the species. In the present
case, a mandibular swelling, thought to be a snakebite wound was
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observed and eventually confirmed by ultrasonographic examination
and necropsy. This case suggests the validity of ultrasound imaging for
necrotic wounds such as snakebite injuries in cattle.

Case History

A 6-month-old male Japanese black calf showed sudden anorexia
and swelling of the mandible; the animal died eight days after the onset
of symptoms. The clinical findings are described below (Table 1). On
Day 1, the mandibular swelling was observed (Figure 1A), but there
were no structural abnormalities or injuries in the oral cavity. Body
temperature was recorded as 41.5°C, and ptyalism was noted (Figure
1B). The owner saw a mamushi at front of the paddock in this case
although he had not seen the situation that the mamushi bit the calf,
and more he saw at near the paddock on several occasions. Therefore,
we diagnosed the wound caused by the snakebites tentatively. The calf
was treated with antibiotics (Mycillin, Streptomycin [12,500 pg/kg]
and benzylpenicillin [10,000 IU/kg], Meiji-seika Co., Tokyo, Japan,
Cefazolin [10 mg/kg], Fujita Pharmaceutical Co., Ltd., Tokyo, Japan
and Ceftiofur [5 mg/kg], Zoetis, Inc., New Jersey, United States) for
7days and steroids (Dexamethasone sodium phosphate [0.01 mg/ kg],
Nippon Zenyaku Kogyo Co., Ltd., Koriyama, Japan) for 4 days, and on
Day 5, the steroid drug replaced to antihistamines drugs (LADON,
Diphenhydramine [0.5 mg/kg], methylephedrine [0.5 mg/kg] and
caffein [0.75 mg/kg], Nippon Zenyaku Kogyo Co., Ltd., Koriyama,
Japan). Despite this, the calf showed progressive swelling of the jaw
and the dewlap, and severe facial edema. On Day 8, the calf was
unconscious and died during the ultrasound exam. Only simplified
necropsy was performed under the permission of the owner. The
result provided us differential diagnosis that the case was caused by
the snakebites.

Clinical Examination Results

Laboratory tests were performed on Days 1 and 7. On Day 1, there
was no evidence of renal failure or liver dysfunction (blood urea
nitrogen [BUN], 15.8 mg/dL, creatinine [Cre], 1.06 mg/L, aspartate
aminotransferase [AST], 49 IU/L, y-glutamyl transferase [GGT], 21
IU/L). On Day 7, rhabdomyolysis and renal failure were not observed
(creatine kinase [CK], 419 U/L, [BUN], 13.3 mg/dL, [Cre], 0.7 mg/L).
Moreover, sepsis was not expected (white blood cell count, 4600
u/L, blood platelet count, 65 x 10* w/L). Dehydration was evident by
hemoconcentration (hematocrit value [Hct], 44.1%, and total albumin
[Alb], 2.6 g/dL).

While standing, the animal was examined with a portable
ultrasonographic device (HS-101V, Honda Electronics Co., Ltd.,
Toyohashi, Japan) using a linear probe (5 MHz) on Days 1, 5 and
8. On Day 1, the examination of the swollen mandibular surface
revealed echogenic fibrous structures surrounded by comparatively
echogenic and homogeneous fluid approximately 1 cm deep to the
facial surface (Figure 2A). The deeper subcutaneous tissues included
heterogeneously echogenic structures, in which small accumulations
of the hypoechoic fluid were scattered throughout the subcutaneous
tissues. On Day 8, the structure of the subcutaneous tissues was
unrecognizable except for the approximately 1 cm-thick superficial
echogenic layers and was replaced with a hypoechoic fluid in the space
between the superficial subcutaneous layers and the muscle tissues
(Figure 2B). The appearance of the muscle layer and the fascia was
normal. The fluid contained significant purulent exudate.

We could not obtain the owner’s consent for a pathological
necropsy despite offering informed consent in detail. Instead, we
conducted a simplified necropsy, which consisted of only macroscopic
examination. The necropsy confirmed severe necrosis from the
subcutaneous tissue to the fascia. Two wounds observed about 2.5

cm apart on the cervical skin were consistent with snakebite (Figure
3A). The necrosis of the subcutaneous tissue layer extended over
the pharynx (Figure 3B). A fistula leading to the pharynx filled with
hemorrhagic, purulent exudate was observed. Moreover, significant
numbers of Trueperella pyogenes organisms were isolated from the
fluid and affected area by previously reported protocol from reports
by Ishiyama, et al. and Merlino, et al. [18,19]. The bacterium was
identified by simple visual detection on two well chromogenic and
blood agar plates (CHROMagar Orientation and 5% sheep blood agar
plate, KANTO CHEMICAL CO., INC,, Tokyo, Japan).

Discussion

On Day 1, the animal lost its appetite suddenly due to a
mandibular swelling. The animal was treated with streptomycin and
dexamethasone. Its vigor and ruminal motility were acceptable for the
treatment with the corticosteroid, although the ultrasound revealed
suspicious cellulitis. Dexamethasone is a useful drug for treatment
of edema and also has the potential to alleviate the symptoms of
wound infections [20,21]. In this case, although the situation provided
the tentative diagnosis as the venomous snakebites case on day 1,
antivenoms and a tetanus toxoid vaccine were avoided due to potential
complications, including fatal anaphylactic shock [22,23]. The calf
had vigor and ruminal motility, therefore the animal was treated
without those drugs. On Day 2, the swollen region expanded to the
dewlap and the lethargy and anorexia progressed. The antibiotics
were switched to cefazolin, a cephem-based antibiotic with strong
efficacy against Gram-positive bacteria, which are frequently isolated
from wound infections in cattle. On Day 5, steroid administration
was discontinued as the swelling of the lower jaw and dewlap region
gradually subsided and the animal had a bit more vigor and appetite.
However, on Day 6, severe edema stretching from the lower jaw to the
dewlap recurred. Cefazolin was then replaced by ceftiofur, which is
useful for contaminated wounds such as foot rot [24]. Unfortunately,
on Day 8, the animal died. Though we speculated the cause of death
to be dyspnea secondary to aspiration, the necropsy revealed that
necrosis of the pharynx filled with hemorrhagic, purulent exudate led
to the death of the calf.

The venoms of the family of Crotalinae especially can cause
local tissue damage, paralysis of a nerve, systemic hemorrhages
and myotoxicity, acute renal failure, or complex symptom of these.
In this case, no renal failure, liver dysfunction, or sepsis from the
poisoning was observed. This is likely because 50% of snakebites are
dry bites, meaning no venom is injected [25]. In many cases, severe
subcutaneous soft tissue infections such as NSTIs are often the result
by dry bites by animals, including snakes [26]. The definitive diagnosis
requires the detection of snake venom despite specialized examination
of livestock animals.

Cellulitis is a common form of soft tissue infection, especially in the
cases of animal bites. The ultrasound findings of cellulitis varyaccording
to the site and severity of infection. In general, cellulitis is characterized
to including a spread of the swollen region, increasing echogenicity
of subcutaneous tissues. Cellulitis reveals a variable appearance like a
cobblestone (it’s called a cobblestone sign) depending on the amount
of fluid around the fascia, the degree of subcutaneous edema [27].
In this case, the ultrasound revealed the cobblestone appearance on
Day 1 and Day 5. On Day 8, the ultrasound also revealed detachment
between the subcutaneous tissue and the muscle tissue with rapid
enlargement due to inflammation of the affected area. The results of
ultrasound imaging were consistent with cellulitis accompanied by
necrosis of the deep fascial layer. Thus, ultrasonography could provide
the essential information needed to diagnose and treat the animal.

Citation: Morita Y, Sugiyma S, Tsuka T (2019) Ultrasound Images Associated with Snakebites in a Japanese Black Calf. J Anim Sci Res 3(2): doi

dx.doi.org/10.16966/2576-6457.127



Open HUB for Scientific Research

&Sci Forschen

Ad Ad
eeou els Adesayy Adesayy piny Adesayy piny Adesayy
B/U| Pinypue | piny pue Adesau piny pue uiein Ny pue uiwey ue ujwell ue ujwel N} pue ulweyl (usuneas 12u0)
UWeNA | UlWenA piny p IWENA p IWENA P IWEHA piny p IWENA
e/u ou ou (81 /8wsro+8wgo+Bwgo)|  (B4/8wto0)| (84 /3wT00)| (84/3W100) (8% /3w (yusge
ulayea+aunipaydajAylsw+auiwelpAyuaydig | auoseylawexaq | auoseyldwexaq | suoseylawexag| T0O'Q) duoseyldwexaq Asojewwepuinue)
(3 (3 (85 /81
3y /8w 3y /8w 3 /8w , ; sopoiquue
e/u /3w q) /3w q) (8% /8w QT) uljozeyed o1) c_A_OV_NMu.mu ot) :_A_OV_NMEU ot) c_A_ov_NMu.mu 00S'CT +N1 000°0T) Emh:mw%m?_nv_
Jnjoiya) | Jnjoiyad ; ; ; uAwoldauls+ulf|1d1uUdd
sjuawieal |ewJou | aseatdsp
9seasdap Ajysi|s A|9A15592%3 A|9AISSDIXD
2J043q sem sem PaAJSSCO SEM UOLDJIIS
9s5ea429p AlySi|s sem uonaJIas ealjes ay| SEM UO[}9JI9S| 9JOW Pa}aJIas| SJOW palaldas SJUSWIWOD J3Y10
paIp | uowlJI9S| UONDIIIS BAI|ES DAISSDIXD 9y |
eAlles ayL eAlles ay L eAlles ayL
|ewiue ayy | eAlles ay] | eAljes ayl
9AJI95C0 urese
uieSe P 9 panJasqo
9AJIDSCO SEMm sem
P uol8au uoi8as deymap | uoi3as demap Suljjams
sem uoidal uoi8aus
deymap 03 0} me[ Jamo| 01 Me[ Jamo| 9J9M uo133.4
|ed0323d 01 dejmap 03| mel Jamo| 3y} Jo BWSPS paleInpul Sem a4ay | sSuipuy [eaisAyd
Me[ Jamo| 93 WoOJj BWIPSD | 9y} WO BWIPI |E21AIDD pue sem me[ Jamoj ay|
peay wouy mef Jamo|
a1 wouy Sem 249y semaiayl| meliamo|ayl
ewapa 3y} wouy
ewapa
PEVEIN ewapa
JEVEIN
JEVEIN
0015 DB |001s |001s N (1unowe (1unowe (aunowe ewIOU 00
10038 piey ondadsAp | ondadsAp HHelp ||lews) jewuou ||lews) |ewJou ||lews) jewJou _ 10035
ulw /uoldesuod
ou ou 1> 1 1> 1> 1> 1 [ A 3___.\,.08 _m:_r::mw
ou ou ou W3S aseaJoul 1y3i|s ou ou ou 91naddy
SulAp ou ou Wy3s aseaJdul 1y3i|s ou ou 9sea409p W3I|s J03IA
ulw /yieal
e/u 8¢ 89 14 8¢ 14 89 99 0€-0¢ 3% EOMM\__%M«W
(utw
e/u 98 86 98 06 86 86 00T ¢L-09 J1e3q) 9381 Lieay
2
e/u 0'6€ oy L'6€ 0'6€ 7'ov 0Ty STy '6E-8°LE aunjesadway >_Mom
8 L 9 S v € z T 25uel sjuawlealy
pue si912weased
ERIIEVETEN |

sheq

|eaup

*9SBJ SIY} Ul S)USWILaI} pue sid3aweded |edjul)) T d|qeL

3

Morita Y, Sugiyma S, Tsuka T (2019) Ultrasound Images Associated with Snakebites in a Japanese Black Calf. J Anim Sci Res 3(2): doi

dx.doi.org/10.16966/2576-6457.127

Citation



A
A A

e

i i tizsne
_G:10 R: 8cm STC:5 BRT:7 M:RANGE _G:10 R: 8c¢m S1C=5 BRT:7 *RANGE

dul

Figure 2: Images from Day 1 with a cobblestone appearance (*) characteristic of cellulitis, seen here as fluid surrounding highly echogenic
structures and hyperechogenicity of the subcutaneous tissue with some degree of hypoechoic fluid (1) (A). On Day 8, imaging showing
separation between the subcutaneous tissue and the muscle tissue with hyperechoic fluid depots (#) (B). On Day 8, the fascia (arrowhead)
was observed definitely (B) compared with the image on Day 1 (A) because the subcutaneous tissue was replaced with a hypoechoic fluid.

\B

Figure 3: Wounds about 2.5 cm apart on the cervical skin that were possibly snakebites (arrow) were observed (A). Necrosis of the
subcutaneous tissue layer and the surface of the fascia with hemorrhagic, purulent exudate (*) were observed (B).
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The changes in the subcutaneous tissues were confirmed by
simplified necropsy, and in this case were diagnosed as necrotizing
cellulitis. The most important diagnostic feature of NSTIs is the
identification of the subcutaneous tissues or fascial planes [28].
Ultrasound in humans is imperative for identification of subcutaneous
tissue and fascial planes when a wound requires surgical intervention.
In this calf, T. pyogenes was isolated in large numbers from the
affected area. T. pyogenes was renamed [29] and is a common Gram-
positive bacteria implicated in mastitis, abscesses, pneumonia, and
lymphadenitis in many domestic animals [30]. It is probable that T.
pyogenes is responsible for the necrotizing cellulitis seen in this case.
Similarly, Bancroft-Hunt, et al. reported necrotizing fasciitis in a bull
due to infection with A. haemolyticum, which is closely related to T.
pyogenes [31].

Conclusion

We speculate that a Japanese pit viper is responsible for the
symptoms that developed in this calf. This case exhibited ultrasound
findings characteristic of Japanese pit viper bite wounds, namely the
presence of necrotizing cellulitis. The same diagnosis could be made
by ultrasonography as was revealed by necropsy. This case report
provides valuable clarification about the use of ultrasound imaging
of snakebites in cattle. The observation of snakebite scars is difficult
in many cattle due to the thickness of their skin and the occurrence
of dry bite cases. In addition to ultrasound, detailed blood tests and
pathological findings should be included for more accurate diagnosis.
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