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Abstract

Goats are prolific domestic animals and are considered an indispensable component of rural livelihoods.
However, surgical affections threaten their soundness and productivity, even leading to culling or death.
This study has been demonstrated to observe and find out the occurrence of surgical affections among
documented goats and their associated risk factors. A retrospective cohort study was conducted in ten
upazilas in Rajshahi, Bangladesh, and looked for surgical affections in 1000 goats. SPSS-25 was used to
analyze the documented data. The overall prevalence of common surgical affections was identified as
castration (23.1%), abscesses (13.9%), wounds (10.6%), fractures (8.9%), myiasis (9%), and navel ill
(6.6%) regardless of breeds, sex, age, body condition, season and demographic location. According to
breeds, the prevalence of surgical affections was 81.6% and 18.4% in Black Bengal goats and
Jamunapari or cross-breed goats, respectively. The prevalence of surgical affections in goats was 62.9%
in males and 37.1% in females based on their sex, and according to the seasonal influence of different
surgical affections in goats, it was 43.5%, 35.4%, and 21.1% in the summer, rainy, and winter seasons,
respectively. In addition, body condition, age of goats and geographical location also have an effects on
the prevalence of different surgical affections in goats. Compared to adults with young ones, the most
frequent affections were abscess, urolithiasis, subcutaneous cyst, myiasis, gangrenous mastitis, scrotal
hernia, and vaginal/uterine prolapse in adults and navel ill and castration in young ones. The findings of
this study highlight the variable risk factors associated with surgical affection in goats. Our investigation
suggests that we should take immediate care against surgical affections of goats to improve their wellness
or health condition and prevent production losses of goats.

Keywords: Goat, welfare, surgical affections, risk factors

Introduction

Goats are highly prolific domestic animals (kidding multiple kids and maturing earlier than
other livestock) and play an important role in Bangladesh's economic and cultural aspects [ 2
31, Goat hushandry is a dynamic and sustainable livestock practice in developing countries like
Bangladesh or underdeveloped . Poverty is one of the main issues for underdeveloped or
developing countries (. Thus, many rural people (poor, landless, marginal and small farmers,
and rural women) depend on small ruminant rearing, especially goats in Bangladesh, to
subside their daily crisis and poverty and increase earning opportunities [ 4. To meet the
protein demand and solve the unforeseen economic crisis [, a large number of marginal
people and rural women of the society are dependent on goat rearing [ to improve the socio-
economic class of their families [© 7 8. Both government and non-government organizations
anticipate the necessary subsidy or small loan (under microfinance programs) for goat farming
to subside rural poverty * 9. Recently, goat farming in Bangladesh has faced several
constraints, like high feed prices 1%, shortage of veterinary supervision I, lack of adequate
transport systems, shortage of vaccines [, disease outbreaks [> % 12 limited research to
develop breed value or on disease control B, and high disease management costs. The
estimated goat population in Bangladesh is still significant at about 1,94,44,136, and in
Rajshahi district, it is about 7,08,868 [*3]. Various diseases or conditions affect goats, resulting
in considerable production losses that cause substantial financial loss for farmers and poor
animal health. Like other livestock, surgical affections threaten their health and generation
capacities ' 11, Surgical affections such as urolithiasis, vaginal and uterine prolapse, rectal
prolapse, maggot infestation, wound, gid disease, abscess, tumor, gangrenous mastitis, bloat,
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choke, fractures of bone, dog bite, subcutaneous cyst, fracture
of horn and conjunctivitis can cause significant economic
losses and suffering for animals if not treated in time or
untreated.

Although various studies have been conducted on goat
diseases in different countries and regions, demographic
variations influence the need for research on this sector again
because there is limited data available on the prevalence of
surgical affections in goats in different geographical settings
in Bangladesh. Thus, a comprehensive database is required to
strengthen veterinary supervision and animal welfare €],
future studies on surgical affections in animals, and
understanding the impact on animal behavior. Considering the
importance of goats to the rural economy of Bangladesh and
the negative effect of surgical affections on its production and
welfare issue, this study aims to determine the prevalence of
surgical affections and investigate the associated risk factors
(breeds, sex, age, body condition, season and demographic
location) with the occurrence of surgical affections in goats in
Rajshahi, Bangladesh.

Materials and Methods

Research Population

This study used a total of 1000 goats. Goats brought to
veterinary hospitals and finally diagnosed as surgically
affectionate were evaluated for this research.

Research Area

This study was carried out at all of the Upazila Livestock
Office and Veterinary Hospitals of Rajshahi district,
Bangladesh [Bagha, Bagmara, Charghat, Durgapur, Godagari,
Mohanpur, Paba, Puthia, Rajshahi Sadar (Veterinary Clinic
and Artificial Insemination Centre, Narikelbaria and Metro
Livestock Office) and Tanore].

Study Period
The study was one year, starting from 01 September 2022 and
continuing to 31 August 2023.

Research Design

The research was designed as a quantitative and retrospective
cohort study. The surgical diseases of the goats were
categorized based on the breed (Black Bengal and Jamunapari
or cross breed), sex (male and female), age (young; <1 year
and adult; >1 year), and body condition (poor, moderate,
good). Based on the climatic features of Bangladesh, the year
was divided into three seasons: summer (March to June),
rainy (July to October), and winter (November to February).
Differentiating body condition in goats based on recognizing
distinct physical characteristics [7- 18191,

Data Collection

A preformed data collection sheet recorded the complete
history of each case and data regarding age, sex, breed of the
goat, season, geographic location, body condition, and
surgical disorders.

Arrangement and Statistical Analysis of Data

The collected data were coded, compiled, scored, tabulated,
and analyzed by our research objectives. SPSS-25, a widely
used statistical software, was used for statistical analysis of
documented data. Descriptive statistics were computed and
visually represented through tables and graphs. The average
counts and percentages of surgical affections among goats
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across various parameters, including breed, body condition,
sex, and seasons, were examined accordingly. To ascertain
the prevalence of surgical affections, the number of specific
cases was divided by the total number of infected animals and
multiplied by 100.

Results

A comprehensive analysis of surgical affections of goats in all
the upazilas of Rajshahi district in Bangladesh (Barind tract)
revealed a diverse range of conditions affecting goat
populations. The study encompassed 1000 cases, each
presenting with distinct clinical manifestations requiring an
immediate surgical intervention.

Overall Distribution of Surgical Affections in Goats

Figure 1 illustrates that the most prevalent surgical affections
of goats were castration (23.1%), followed by abscess
(13.9%) and wound (10.6%) regardless of breeds, sex, age,
body condition, season and demographic location. Fracture
was also noticeable (8.9%). In addition, myiasis and navel
illness were moderate cases and recorded at 9% and 6.6%,
respectively. Furthermore, gangrenous mastitis (2.8%),
retained placenta (2.9%), and urolithiasis (5.7%) were less
frequent disorders in goat populations. The scrotal hernia was
relatively rare, comprising less than 1% of the documented
data. However, some surgical disorders, such as atresia ani
(1.3%), umbilical hernia (1.6%), vaginal prolapse (4%), and
tumors (2.70%), were observed in varying frequencies,
highlighting the prevalence of surgical affections within the
studied population.

Influence of Age on the Occurrence of Surgical Affections
in Goats

Table 1 reveals the variations in the prevalence of surgical
affections between different age groups of goats. Young goats
(less than 1 year) exhibited a higher prevalence, accounting
for 55% of all surgical cases. In contrast, adult goats (greater
than 1 year) comprised 45% of surgical cases.

The incidence of abscesses was higher in adult goats, about
55.4%, compared to young goats. Navel ill was significantly
higher in young goats (87.9%) than in adult goats (12.1%).
Wound (50.9%), subcutaneous cyst (65.3%), myiasis (66.7%),
urolithiasis (94.7%), tumor (81.5%), and gid disease (86.7%)
were frequent disorders in adult goats compared to young
goats.

Effect of Sex on the Overall Distribution of Surgical
Affections in Goats

The result revealed significant differences in surgical
affection between male and female goats [Table 2]. Male
goats accounted for the majority of surgical cases,
representing 66.3% of the total cases. Conversely, female
goats comprised 33.7% of the surgical cases.

Fracture was more prevalent in male goats (64.0%) than
female goats (36.0%). Navel ill (69.7%) and gid disease
(53.3%) exhibited higher prevalence rates in male goats,
while myiasis (68.9%) was more prevalent in female goats.
Furthermore, urolithiasis, scrotal hernia, and castration were
observed only in male goats.

Incidence of Surgical Affections According to Breed of the
Goats

Among the documented data, 81.6% were Black Bengal
goats, and 18.4% were Jamunapari [Table 3]. Abscess
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(84.2%), gangrenous mastitis (67.9%), fracture (86.5%), navel
ill (84.8%), wound (82.1%), subcutaneous cyst (85.7%),
myiasis (77.8%), retained placenta (86.2%), urolithiasis
(82.5%), tumor (81.5%), gid disease (80%), and castration
(77.5%) show significantly higher prevalence rates in the
Black Bengal breed compared to Jamunapari. Interestingly,
within the documented cases, the abscess was the most
prevalent (84.2%) surgical affection in Black Bengal goats
compared to 15.8% in Jamunapari.

Distribution of Surgical Affections in Goats According to
Different Geographical Locations

Figure 2 illustrates the prevalence of surgical affections across
different upazilas in Rajshahi district. Paba and Rajshahi
Sadar (Metro Livestock Office and Veterinary Clinic and Al
Center, Narikelbaria) emerged as the upazila with the highest
prevalence, containing 157 surgical cases (15.70%) and 154
surgical cases (15.4%) consequently. Other notable Upazilas
with relatively high prevalence rates of surgical disorders in
goats were Bagha (12.4%), Charghat (10.8%), Puthia
(10.7%), and Durgapur (10.1%).

Season-Wise Distribution of Surgical Affections in Goats
According to the data analysis [Figure 3], the highest
prevalence of surgical affections was observed during the
summer months (March 2023-June 2023), accounting for
40.3% of the total cases. In the rainy season (July 2022-
October 2022), surgical affections were 30.6%. In the winter
months (November 2022—February 2023), the prevalence of
surgical affections further decreased to 29.1% of the total
cases.

During the summer months, several conditions show elevated
prevalence rates. Abscesses and myiasis were particularly
notable, with 51.1% and 51.1% prevalence rates, respectively.
Navel ill was documented with a high prevalence rate
(57.6%). In the rainy season, the prevalence of gangrenous
mastitis and wounds increased by 42.9% and 45.3%,
respectively. Castration and urolithiasis, with a prevalence of
64.9% and 36.8%, respectively, were notably higher during
winter season.

Effect of Body Condition Score on the Occurrence of
Surgical Affections in Goats

The data analysis indicates that most surgical affections
occurred in goats with a moderate body condition score,
accounting for 48.6% of the total cases [Figure 4 and Table
5]. Goats with poor body condition scores represented 37.5%
of the surgical cases. In contrast, goats with a good body
condition score comprised 13.9% of the surgical cases.
Abscess was more prevalent in goats with poor body
condition (53.2%) compared to those with moderate (40.3%)
or good (6.5%) body conditions. The prevalence of
gangrenous mastitis was the highest in goats with moderate
body condition (60.7%), followed by poor (21.4%) and good
(17.9%) body conditions. In addition, navel ill was
predominantly observed in goats with poor body condition
(53.0%), with a slightly lower prevalence in moderate body
condition goats (47.0%). Interestingly, wounds were in a
relatively equal distribution across poor (46.2%) and
moderate (48.1%) body conditions, with a lower prevalence in
goats with good body condition (5.7%). Consequently,
subcutaneous cysts were more prevalent in goats with poor
(38.8%) and moderate (44.9%) body conditions compared to
those with good body condition (16.3%). Furthermore,
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retained placenta was overwhelmingly prevalent in goats with
poor body condition (86.2%). Urolithiasis was higher in goats
with moderate (49.1%) and good (42.1%) body conditions
compared to poor-body condition goats (8.8%). Vaginal
prolapse or uterine prolapse was more prevalent in goats with
poor body condition (70%) compared to those with moderate
(27.5%) or good (2.5%) body conditions. In addition, tumors
show a higher prevalence in goats with moderate (48.1%) and
good (29.6%) body conditions compared to those with poor
body condition (22.2%). Gid disease was exclusively
observed in goats with poor body condition (60.0%), with no
reported cases in the documented rest of the goats.

Discussion

Overall Distribution of Surgical Affections in Goats

The animal husbandry practice and the farm's geo-climatic
situation influence the disease's prevalence in animals 20 21,
Our investigation observed castration, abscess, wound,
myiasis, navel ill and urolithiasis as relatively more frequent
surgical affections in goats. The higher castration rate
indicates its importance in controlling herd dynamics,
improving meat quality and disease incidence, and reducing
aggressive behavior among bucks 22,

In our study, the prevalence of wounds and abscesses
collectively accounted for 24.5% of the documented cases.
Thus, this report indicates the necessity of effective wound
and abscess management and hygiene practices in goat farms.
Proper wound care is crucial for minimizing goats' morbidity
and mortality rates [?. Fractures, while comprising a smaller
proportion of cases (around 9%) [ 1, represent significant
challenges due to their potential to cause pain and immobility
in the affected animals. Myiasis and Navel ill enlighten the
importance of timely surgical intervention to address these
debilitating conditions effectively and prevent further
complications 2%, Less frequently encountered surgical
affections such as gangrenous mastitis, retained placenta, and
urolithiasis indicate the presence of more complex and
potentially life-threatening conditions within the goat
population. Similar findings were also reported in the
previous study, but urolithiasis in goats was more frequent 241,
The relatively low incidence of scrotal hernia and gid disease
251 suggests effective preventive measures or a lower
prevalence within the studied population.

Influence of the Age and Sex on the Distribution of
Surgical Affections in Goats

These data illustrate the significant variations in surgical
affections between goats of different ages and sexes. Young
goats (less than 1 year) exhibited a higher prevalence of
surgical conditions, particularly navel ill and castration. A
higher prevalence of a disease indicates the vulnerability of an
individual or a population to infectious diseases and
environmental stressors 26, The prevalence of castration
exclusively in young (4-8 weeks of age) and male goats
indicates the common management practice of early
castration in male goats [, Conversely, the adult goats
(greater than or equal to 1 year) showed higher rates of certain
surgical affections, including abscesses (55.4%), gid disease
(86.7%), tumors (81.5%), urolithiasis (94.7%), subcutaneous
cysts (65.3%), myiasis (66.7%). Some diseases mainly occur
in older animals because disease or etiological agents require
more time to develop the disease, such as gid disease ?" and
tumors 281, However, the exact peak age for tumor incidence
in sheep and goats remains unknown 21, A parasitic infection
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primarily causes subcutaneous cysts and has a higher
incidence in developing countries' sheep and goat populations
30, QOur findings are closely aligned with previous
investigations X 31, This study finds urolithiasis only occurs
in male and older goats. Early castration causes
underdevelopment or narrowing of the urethra and
significantly contributes to predisposing stones in the urethra,
resulting in urolithiasis 2 %3, In addition, managemental
factors like feeding (excess concentrate feed [ 34, protein-
rich diet 4, high phosphate in diet ©¥) and medication (sulfa
drugs %) also contribute to predisposing urolithiasis in
animals. Wheat is a concentrate feed that is phosphorus-rich
[, In addition, the higher prevalence of surgical affections in
male goats (66.3%) compared to females (33.7%) raises
questions about the potential role of anatomical differences,
sex, behavioral traits, and management practices in
influencing susceptibility to surgical conditions.

Incidence of Surgical Affections According to Breed of the
Goats

The findings of this study reveal a notable difference in the
occurrence of surgical affections between Black Bengal
(81.6%) and Jamunapari or cross-breed goats (18.4%).
Previous studies also report similar findings that Black Bengal
goats are more susceptible to surgical affections I 31, This
disparity may be attributed to breed-specific susceptibilities to
certain diseases, genetic predispositions, environmental
adaptations, or breed availability in a selected geographical
area. Black Bengal goats are more than 90% of the total goat
population in Bangladesh [>37],

Distribution of Surgical Affections in Goats According to
Different Geographical Locations

Geographical locations have been essential in distributing
different diseases and surgical affections % %I, This study
emphasizes valuable information on the spatial distribution of
surgical affections across different upazilas in the Rajshahi
district. In particular, Paba (15.7%) and Rajshahi Sadar
(15.4%) emerge as the upazilas with the highest prevalence.
Such variations could stem from diverse environmental
factors, agricultural practices, belief in veterinary services
among the goat farming communities, communication gaps,
and livestock management strategies prevailing in these
regions.

Season-Wise Distribution of Surgical Affections in Goats
The seasonal variation in the manifestation of the surgical
affections discloses the influence of environmental factors,
climate, and management practices on goat health. The higher
incidence of surgical conditions during the summer is due to
heat stress and increased vector activity, which influence
myiasis incidence 8. Conversely, the prevalence of surgical
affections decreases during the winter season because of
improved environmental conditions, reduced exposure to
heat-related stressors, and better management practices. This
result also similarly aligns with previous studies [ 381,

Effect of Body Condition Score on the Occurrence of
Surgical Affections in Goats

https://www.entomoljournal.com

The association between body condition score and surgical
affections enumerates the importance of nutrition, health
management, and disease control strategy in goat farming.
Goats with moderate body condition scores are more
susceptible to a range of surgical conditions such as castration
(68.4%), tumor (48.1%), subcutaneous cyst (44.9%), and
gangrenous mastitis (60.7%). It is suggested that goats with
moderate body conditions are more prone to this type of
surgical affection. In the rural goat farming system, most
farmers supply green grass or leaves to the goats, and some
farmers also supply additional concentrate feed [°. Thus,
most of the goat population in Bangladesh has a moderate
body condition, which indicates why surgical affections are
more in moderate body condition.

Some surgical affections, such as vaginal prolapse or uterine
prolapse, navel ill, abscesses, and retained placenta, are more
prevalent in goats with poor body conditions, emphasizing the
necessity of targeted interventions to minimize these surgical
affections in goats. Calcium deficiency in diet induces the
incidence of vaginal or uterine prolapse and retained placenta
401 Strategies aimed at optimizing body condition scores
through proper nutrition, disease control, and management
practices can help reduce the incidence of surgical affections
in goats.

Table 1: Influence of the age on the occurrence of different surgical
affections in goats

Name of Surgical Young (<1 year) | Adult (>1 year)

Affection (n) (n)
Abscess 44.6% (62) 55.4% (77)
Gangrenous Mastitis .0% (0) 100.0% (28)
Navel ill 87.9% (58) 12.1% (8)
Wound 49.1% (52) 50.9% (54)
Sub-cutaneous Cyst 34.7% (17) 65.3% (32)
Myiasis 33.3% (30) 66.7% (60)
Retained Placenta .0% (0) 100.0% (29)
Urolithiasis 5.3% (3) 94.7% (54)
Scrotal Hernia .0% (0) 100.0% (5)
Vaginal/Uterine Prolapse .0% (0) 100.0% (40)
Tumor 18.5% (5) 81.5% (22)
Gid Disease 13.3% (2) 86.7% (13)
Castration 99.6% (230) 4% (1)

Table 2: Effect of sex on the occurrence of different surgical
affections in goats

Name of Surgical Affection Male (n) Female (n)

Abscess 51.1% (71) | 48.9% (68)

Gangrenous Mastitis .0% (0) 100.0% (28)

Fracture 64.0% (57) | 36.0% (32)

Navel ill 69.7% (46) | 30.3% (20)

Wound 50.9% (54) | 49.1% (52)

Sub-cutaneous Cyst 63.3% (31) | 36.7% (18)

Myiasis 31.1% (28) | 68.9% (62)

Retained Placenta .0% (0) 100.0% (29)
Urolithiasis 100.0% (57) 0% (0)
Scrotal Hernia 100.0% (5) 0% (0)

Vaginal/Uterine Prolapse .0% (0) 100.0% (40)

Tumor 63.0% (17) | 37.0% (10)

Gid Disease 53.3% (8) 46.7% (7)

Castration 100.0% (231) 0% (0)
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Table 3: Occurrence of each surgical affections in different breed of the goat

Name of Surgical Affection Black Bengal (n) Jamunapari/Cross breed (n)
Abscess 84.2% (117) 15.8% (22)
Gangrenous Mastitis 67.9% (19) 32.1% (9)
Fracture 86.5% (77) 13.5% (12)
Navel ill 84.8% (56) 15.2% (10)
Wound 82.1% (87) 17.9% (19)
Sub-cutaneous Cyst 85.7% (42) 14.3% (7)
Myiasis 77.8% (70) 22.2% (20)
Retained Placenta 86.2% (25) 13.8% (4)
Urolithiasis 82.5% (47) 17.5% (10)

Scrotal Hernia 100.0% (5) 0% (0)

Vaginal/Uterine Prolapse 75.0% (30) 25.0% (10)
Tumor 81.5% (22) 18.5% (5)
Gid Disease 80.0% (12) 20.0% (3)
Castration 77.5% (179) 22.5% (52)

Table 4: Occurrence of different surgical affections in different seasons of the year

Name of Surgical Affection | Summer (March-June) (n) | Rainy (July-October) (n) | Winter (November-February) (n)
Abscess 51.1% (71) 33.8% (47) 15.1% (21)
Gangrenous Mastitis 35.7% (10) 42.9% (12) 21.4% (6)
Navel ill 57.6% (38) 28.8% (19) 13.6% (9)
Wound 34.9% (37) 45.3% (48) 19.8% (21)
Sub-cutaneous Cyst 49.0% (24) 32.7% (16) 18.4% (9)
Myiasis 51.1% (46) 47.8% (43) 1.1% (1)
Retained Placenta 44.8% (13) 37.9% (11) 17.2% (5)
Urolithiasis 33.3% (19) 29.8% (17) 36.8% (21)
Scrotal Hernia 80.0% (4) 20.0% (1) 0% (0)
Vaginal/Uterine Prolapse 37.5% (15) 37.5% (15) 25.0% (10)
Tumor 48.1% (13) 33.3% (9) 18.5% (5)
Gid Disease 26.7% (4) 20.0% (3) 53.3% (8)
Castration 22.5% (84) 12.6% (77) 64.9% (70)
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Fig 1: lllustrate the overall distribution of surgical affections in goats regardless of breeds, sex, age, body condition, season and demographic

location.
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Table 5: Effect of body condition on the distributions of different surgical affections in goats

Name of Surgical Affection Poor (n) Moderate (n) | Good (n)
Abscess 53.2% (74) 40.3% (56) 6.5% (9)
Gangrenous Mastitis 21.4% (6) 60.7% (17) 17.9% (5)
Navel ill 53.0% (35) 47.0% (31) 0% (0)
Wound 46.2% (49) 48.1% (51) 5.7% (6)
Sub-cutaneous Cyst 38.8% (19) 44.9% (22) 16.3% (8)
Retained Placenta 86.2% (25) 13.8% (4) .0% (0)
Urolithiasis 8.8% (5 49.1% (28) | 42.1% (24)
Scrotal Hernia 40.0% (2) 60.0% (3) 0% (0)
Vaginal/Uterine Prolapse 70.0% (28) 27.5% (11) 2.5% (1)
Tumor 22.2% (6) 48.1% (13) 29.6% (8)
Gid Disease 60.0% (9) 40.0% (6) 0% (0)
Castration 8.7% 68.4% 22.9%
20|
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Fig 2: lllustrates the distribution of different surgical affections in goats in different geographical locations (mainly all the upazilas in Rajshahi
district and where Metro Livestock Office and Veterinary Clinic and Al Center, Narikelbaria were under Rajshahi Sadar Upazila) in Rajshahi
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Fig 3: lllustrates the season-wise distribution of different surgical affections in goats regardless of breeds, sex, age, body condition and
demographic location.
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Fig 4: lllustrates the effect of body condition of goats on the distribution of different surgical affections.

Fig 5: Illustrates the different surgical affections like gangrenous mastitis (a), uterine prolapse (b), navel ill (c), and myiasis (d).

Conclusion

This study provides valuable information on the prevalence,
distribution, and risk factors of different surgical affections in
goats in Rajshahi district in Bangladesh. These findings
indicate the necessity of prompt surgical interventions to
reduce animal suffering and improve animal health and
welfare while decreasing production losses. To reduce the
incidence of surgical affection, we should improve nutrition,
good management practices, intensive veterinary supervision,
and seasonal adjustments to enhance the goat's health and
welfare.
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