
Educational Manual of Ethnoveterinary 
Botanicals and Fundamental Livestock 
Surgical Interventions 
The management of a dual-purpose or specialized livestock herd represents a highly 
sophisticated intersection of veterinary pathology, ethnoveterinary pharmacology, and 
agronomic science. In contemporary agricultural paradigms—particularly those operating 
under sustainable and organic legislative frameworks such as the European Union’s Regulation 
(EU) 2018/848—there is a statutory mandate to prioritize phytotherapeutic and homeopathic 
products over chemically synthesized allopathic veterinary medicinal products, provided their 
therapeutic efficacy is guaranteed1. This regulatory shift is largely driven by the escalating 
global crisis of antimicrobial resistance (AMR), which requires a systemic reduction in 
prophylactic and metaphylactic antibiotic usage across all animal husbandry sectors1. 
Consequently, modern veterinary practitioners and herd managers must possess a profound 
understanding of not only traditional surgical interventions and diagnostic modalities but also 
the complex pharmacognosy of botanical remedies. This manual provides an exhaustive 
educational overview of diagnostic methodologies, ethnoveterinary botanical applications, and 
elementary surgical protocols critical to the management of common livestock ailments. It 
establishes the critical baseline that surgical and botanical interventions cannot succeed in a 
vacuum; they must be integrated with precise nutritional engineering, epidemiological 
surveillance, and a nuanced understanding of animal metabolism. 

Nutritional and Metabolic Foundations of Disease 
Diagnostics 
Before initiating targeted botanical therapies or surgical interventions, the metabolic baseline 
of the herd must be exhaustively evaluated. Prominent dual-purpose breeds, such as the 
Fleckvieh (German Simmental), the French Normande, and the Shorthorn, exhibit unique 
physiological traits that make them highly adaptable yet nutritionally demanding5. These cattle 
are expected to deliver substantial lactation yields—often ranging from 7,000 to 11,000 kg of 
milk per lactation—while simultaneously maintaining a robust, muscled frame capable of 
superior tissue accretion5. 
 

Breed Primary 
Geographic 
Adaptation 

Expected Milk 
Yield 
(kg/lactation) 

Carcass 
Characteristic
s 

Unique 
Physiological 
Traits 

Fleckvieh 
(Simmental) 

Temperate / 
Alpine 

7,000 - 11,000 Excellent 
muscling; 

Superior body 
condition 



57-60% 
dressing 

retention; heat 
tolerant5. 

Normande Temperate / 
Highland 

6,000 - 8,000 Well-marbled 
beef 

Exceptionally 
high butterfat 
and protein; 
optimized for 
cheese5. 

Brown Swiss Temperate / 
Subtropical 

7,500 - 9,500 Moderate to 
heavy 
muscling 

High 
component 
milk; robust 
longevity; 
moderate heat 
tolerance5. 

Dexter Marginal / 
Low-Input 

2,000 - 3,500 Lean, tender 
beef; high 
dressing 

Extreme feed 
efficiency on 
poor forage; 
suitable for 
smallholdings5. 

To sustain this dual functionality, herd management relies on the accurate prediction and 
optimization of dry matter intake (DMI). The physical capacity of the rumen, combined with the 
metabolic feedback mechanisms of the cow, tightly regulates daily consumption5. A mature 
dual-purpose cow typically consumes between 3.0% and 3.5% of its body weight in dry matter 
per day, peaking at up to 4.0% during mid-lactation when energy demands are at their zenith5. 

Environmental variables severely impact this metric; ambient temperatures exceeding  
trigger heat stress adaptations that can suppress DMI by 10% to 35%, simultaneously 
depressing milk synthesis and exacerbating negative energy states5. 
Energy Partitioning and Negative Energy Balance (NEB) 
Nutritionists currently rely on the 2023 German Society of Nutrition Physiology (GfE) standards, 
which transitioned from the Net Energy for Lactation (NEL) system to a unified framework 
based on Metabolizable Energy (ME)5. Under this framework, maintenance energy is calculated 

relative to metabolic body weight, expressed mathematically as 5. 
For a standard 650 kg cow, this equates to a daily baseline maintenance requirement of 
approximately 66.5 MJ ME, to which a standard 10 MJ activity allowance is added5. 
Despite precise rationing, high-producing cows inevitably encounter a severe Negative Energy 
Balance (NEB) during the transition period (three weeks pre-calving to three weeks 
post-calving). Because the volumetric capacity of the rumen limits DMI immediately 



post-calving, the caloric energy required for peak milk production vastly outstrips dietary 
energy absorption5. During NEB, the cow enters homeorhesis, mobilizing substantial adipose 
reserves. This lipolysis elevates concentrations of non-esterified fatty acids (NEFAs) and 
beta-hydroxybutyrate (BHBA), which overwhelm the liver's oxidative capacity, inducing 
endoplasmic reticulum stress and subclinical ketosis5. Comprehensive lipidomic profiling 
identifies specific polar lipids, such as Phosphatidylethanolamine (PE 33:1) and 
Lactosylceramide (LacCer 32:1), as highly accurate biomarkers of severe energy deficits5. 
Surgical interventions performed on animals in severe NEB are fraught with complications, as 
hepatic lipidosis directly suppresses fibroblast proliferation and immune competence during 
wound healing. 
Subacute Ruminal Acidosis (SARA) and Physically Effective Fiber 
In the beef-producing cohort of the herd, achieving rapid tissue accretion requires high-energy 
rations with concentrate-to-forage ratios frequently exceeding 85%5. However, aggressive 
supplementation with rapidly fermentable carbohydrates introduces the severe risk of 
Subacute Ruminal Acidosis (SARA). SARA is defined as a state wherein the ruminal pH remains 
depressed below 5.8 for more than 5.24 hours per day5. 
The acidic environment induces hyperkeratosis and parakeratosis of the ruminal epithelium, 
shedding mucosal tissues and allowing pathogens to cross into the portal blood circulation, 
which frequently culminates in liver abscesses and secondary laminitis5. A critical diagnostic 
indicator of SARA is the physical composition of the feces. During SARA episodes, the 
fractional outflow rate of the rumen increases abnormally. Fecal analysis revealing that more 
than 4% of the dry matter consists of particles larger than 4 mm is a strong diagnostic indicator 
of ruminal dysfunction5. Rations must be mathematically balanced with physically effective 
neutral detergent fiber (peNDF), targeting an optimal inclusion rate near 10.4%, to stimulate 
rumination and the copious production of endogenous, bicarbonate-rich saliva5. 
Mineral Antagonisms and Agronomic Toxicology 
Livestock maintained on pasture-based rotational grazing systems face unique geochemical 
hazards. The most economically significant antagonism occurs between copper, molybdenum, 
and sulfur. Within the anaerobic rumen, microbes reduce dietary sulfates into sulfides, which 
rapidly react with molybdenum to form thiomolybdates5. These compounds possess an 
extraordinary affinity for copper, binding it into insoluble complexes that render dietary copper 
entirely unabsorbable5. This induces a severe secondary copper deficiency characterized by 
achromotrichia (fading hair coat), spontaneous bone fractures, and profound suppression of 
neutrophil activity5. 
Additionally, lush spring swards frequently exhibit elevated potassium and nitrogen levels 
alongside depressed sodium. Excessive potassium alters the electrochemical gradient across 
the ruminal wall, severely depolarizing the apical membrane and depressing active magnesium 
transport, resulting in fatal hypomagnesemia (grass tetany)5. The risk is quantitatively modeled 

using the tetany ratio; when the index exceeds  of dry matter, the incidence of 
clinical hypomagnesemia escalates exponentially5. 



Furthermore, if late-season grazing utilizes standing brassicas or heavily fertilized autumn 
swards, herd managers must vigilantly monitor for nitrate toxicity. When plant growth slows 
due to frost or drought, metabolic reduction of nitrates ceases, causing them to accumulate in 
the lower stems5. Ruminants reduce these nitrates to nitrites, which aggressively oxidize 
hemoglobin into methemoglobin. Because methemoglobin is incapable of binding oxygen, the 
animal suffers rapid tissue hypoxia, chocolate-brown blood, tremors, and fatal asphyxiation5. 
 

Nitrate-Nitrogen (NO3-N) 
Concentration 

Toxicity Risk Level Feeding Recommendation 

0 - 1,500 ppm Safe Feed without restriction5. 

1,500 - 5,000 ppm Caution Limit to 50% of DMI; dilute 
with safe hay5. 

5,000 - 9,000 ppm Danger Limit to 33% of total ration; 
observe carefully5. 

> 9,000 ppm Lethal Do not feed; extreme risk of 
acute mortality5. 

Parasite Epidemiology and Targeted Selective 
Treatment (TST) 
Gastrointestinal nematodes (GINs) continually threaten pastured cattle, with the brown 
stomach worm, Ostertagia ostertagi, representing the most devastating pathogen in 
temperate climates5. The parasite targets the abomasum, destroying the acid-secreting gastric 
glands. This halts hydrochloric acid production, raises abomasal pH, and prevents the activation 
of pepsinogen into pepsin, collapsing protein digestion and inducing profuse diarrhea and 
massive weight loss5. 
The parasite possesses an evolutionary survival mechanism known as hypobiosis. Larvae 
ingested during late autumn arrest their development at the L4 stage, remaining dormant 
within the abomasal glands throughout the winter5. Their synchronous mass emergence the 
following spring causes Type II ostertagiosis, characterized by acute clinical signs and high 
mortality5. 
Historically, parasite control relied on blanket, prophylactic administration of broad-spectrum 
anthelmintics (such as macrocyclic lactones and benzimidazoles), which precipitated a global 
crisis of anthelmintic resistance5. Modern epidemiological management mandates a transition 
to Targeted Selective Treatment (TST) protocols to preserve "refugia"—a sub-population of 
susceptible, unexposed parasites maintained on the pasture to dilute the genetic pool of 
resistant worms5. Blanket treatments are abandoned; interventions are dictated by algorithmic 



surveillance. For growing cattle, selectively drenching only animals that fall below an average 
daily weight gain (ADWG) threshold of 683 g/day maintains herd performance while reducing 
anthelmintic usage by up to 95%5. In mature milking herds, bulk tank milk is evaluated via the 
Ostertagia ostertagi antibody ELISA (the MOO test) to quantify the optical density ratio (ODR) 
of parasite-specific antibodies, allowing targeted interventions only when pathogenic 
thresholds are breached5. 

Diagnostic Protocols for Intramammary Infections 
(Mastitis) 
Clinical and subclinical mastitis exact a severe economic toll through depressed milk yield, 
compromised physical milk quality, and the costs associated with premature culling6. The 
pathology is driven by bacterial colonization of the mammary tissue, prompting a massive influx 
of leukocytes (white blood cells) to the gland, which is quantified as the somatic cell count 
(SCC)8. 
Somatic Cell Counting and the California Mastitis Test (CMT) 
While laboratory-derived SCC remains the international diagnostic standard, routine 
deployment is economically and logistically prohibitive for daily herd monitoring9. The California 
Mastitis Test (CMT) serves as an indispensable, rapid, cow-side diagnostic assay designed to 
estimate the SCC of individual quarters7. 
The CMT utilizes a specialized reagent consisting of a 3% sodium lauryl sulfate anionic 
detergent coupled with bromocresol purple (acting as a pH indicator)8. When equal volumes of 
foremilk and reagent are agitated in a specialized paddle, the detergent lyses the cellular 
membranes of the somatic cells8. The subsequent release and precipitation of nuclear 
deoxyribonucleic acid (DNA) instantly transforms the mixture into a viscous gel7. The visual 
thickness and cohesiveness of this gel are directly proportional to the leukocyte concentration, 
providing a reliable estimation of subclinical inflammation7. Simultaneously, the bromocresol 
purple detects the alkaline pH shift that typically accompanies vascular leakage during severe 
glandular inflammation, turning the mixture a deep purple8. 
 

CMT Score Visible Reaction 
Characteristics 

SCC Estimate 
(cells/mL) 

Diagnostic 
Interpretation 

Negative (0) Fluid mixture, no 
precipitation  Healthy Quarter8. 

Trace (T) Slight precipitate, 
disperses with 
movement 

Subclinical 
Mastitis8. 



Weak Positive (1) Distinct precipitate 
without heavy 
gelation 

Subclinical 
Mastitis8. 

Distinct Positive (2) Immediate 
thickening, clear gel 
formation 

Serious Infection8. 

Strong Positive (3) Highly cohesive, 
convex gel mass  Severe Infection8. 

Diagnostic validation studies indicate that when establishing a threshold of 310,000 cells/mL to 
delineate subclinical mastitis, the sensitivity and specificity of field tests approach 92.6% and 
91.5%, respectively13. However, practitioners must interpret CMT results with clinical nuance. 
The test frequently yields false-positive reactions during the very early colostral phase and in 
late lactation due to naturally elevated cellular shedding unassociated with active infection7. 
Furthermore, rheological variations in the CMT gel can occur despite identical SCC values. 
Advanced diagnostic frameworks evaluate the differential somatic cell count (DSCC), 
recognizing that structural differences between cell types—specifically the varying proportions 
of macrophages versus polymorphonuclear neutrophils (PMNs)—heavily influence the 
precipitation dynamics of the DNA12. During the healing phase of mastitis, macrophage 
proportions increase even as total SCC declines, occasionally triggering prolonged positive 
CMT reactions12. 

Ethnoveterinary Botanicals and Pharmacognosy 
In light of the European Green Deal and evolving organic legislation restricting prophylactic 
allopathic treatments, the integration of ethnoveterinary medicine (EVM) provides critical 
therapeutic alternatives1. EVM relies on the extraction and delivery of biologically active 
secondary plant compounds—including phenolics, quinones, terpenoids, and 
alkaloids—formulated as decoctions, infusions, tinctures, and poultices14. 
Phytotherapy for Udder Edema and Mastitis 
The intramammary application of botanicals is frequently utilized to augment natural immune 
defenses without generating antibiotic residues in the bulk tank4. Lamiaceae species, 
specifically thyme (Thymus vulgaris), oregano (Origanum vulgare), and sage (Salvia officinalis), 
are deployed extensively6. The efficacy of these plants relies upon highly concentrated volatile 
essential oils, predominantly thymol, carvacrol, and 1,8-cineole6. These compounds exhibit 
profound lipophilic properties, enabling them to disrupt bacterial cell membranes and inhibit 
the extracellular biofilm matrices produced by Staphylococcus aureus6. Traditional protocols 
formulate these herbs into concentrated infusions utilized as topical udder washes or 
post-milking teat dips6. 
Turmeric (Curcuma longa) is another foundational anti-inflammatory botanical. In field 



applications, a finely ground paste combining turmeric, ginger, and salt is applied directly to 
indurated quarters twice daily6. The bioactive curcumin suppresses local cyclooxygenase 
pathways, reducing glandular edema and facilitating milk letdown. Clinical evaluations of this 
specific botanical matrix demonstrate subclinical mastitis cure rates exceeding 87.5% within 
seven days, confirmed by rapid normalization of milk pH and precipitous drops in SCC6. 
Additionally, homeopathic formulations such as Phytolac are widely administered orally to 
cattle to combat systemic fever and mammary congestion, aligning perfectly with organic 
certification requirements prioritizing highly diluted phytotherapeutics over synthetic 
antibiotics2. 
Gastrointestinal Disorders and Neonatal Scours 
Diarrhea (scours) in neonatal livestock represents a critical medical emergency. The primary 
etiology frequently involves rotavirus, coronavirus, or Cryptosporidium parvum, leading to 
acute enteritis and villous atrophy18. The ensuing pathology is defined not by the bacterial or 
viral agent itself, but by the catastrophic loss of extracellular fluid, resulting in hypovolemic 
shock and severe metabolic acidosis19. 
Modern allopathic intervention prioritizes aggressive fluid therapy utilizing advanced oral 
rehydration solutions (ORS). Second-generation ORS formulations contain bicarbonate 
precursors, such as acetate and propionate, which consume hydrogen ions upon systemic 
metabolization to safely correct blood pH without alkalinizing the abomasum20. Advanced 
fourth-generation solutions incorporate glutamine, an amino acid that fuels the regeneration of 
damaged enterocytes and actively facilitates sodium absorption across the compromised 
intestinal mucosa20. 
Within the ethnoveterinary framework, gastrointestinal inflammation is managed utilizing dual 
modalities: mucilaginosa and botanical astringents. Plants rich in mucilage, such as 
flaxseed/linseed (Linum usitatissimum) and psyllium, contain complex polysaccharides that 
swell upon hydration21. These compounds coat the irritated intestinal epithelium, slow 
hypermotility, and physically bind bacterial endotoxins21. Conversely, astringent therapy relies 
upon the aggressive application of hydrolyzable and condensed tannins derived from sweet 
chestnut bark, tormentil root (Potentilla erecta), and oak bark (Quercus spp.)22. Administered as 
a concentrated decoction, these high-molecular-weight polyphenols bind tightly to the 
mucosal proteins in the gut lining. This interaction generates a coagulated, impermeable 
protective layer across the epithelium that instantly halts the exudation of bodily fluids and 
denies bacterial pathogens access to the underlying vasculature22. 
The Toxicological Duality of Tannins: Oak and Acorn Poisoning 
A foundational principle of veterinary pharmacognosy is the recognition of dose-dependent 
toxicity. While meticulously prepared decoctions of Quercus bark provide vital antidiarrheal 
action, the uncontrolled grazing of oak leaves and fallen acorns triggers severe, often fatal, 
systemic toxicosis in cattle and sheep22. 
The pathogenesis of oak poisoning is driven exclusively by hydrolyzable tannins (HTs). Unlike 
condensed tannins, which resist cleavage, HTs are rapidly disassembled by ruminal microbes 
and enzymes into highly toxic, low-molecular-weight metabolites, principally gallic acid, ellagic 



acid, and pyrogallol26. Following absorption across the ruminal wall, these metabolites exert 
targeted destruction upon the renal tubular epithelium and vascular endothelium. This 
widespread cellular damage impairs protein reabsorption, causing acute cortical tubular 
necrosis marked by the precipitation of intratubular protein casts26. 
The clinical manifestation of natural acorn toxicosis includes profound depression, hemorrhagic 
gastroenteritis, polyuria transitioning to terminal anuria, and severe perirenal edema and 
ascites resulting from collapsed oncotic pressure26. Crucially, species susceptibility varies 
drastically based on salivary biochemistry. Goats, pigs, and wild cervids are remarkably tolerant 
to oak ingestion because they secrete specialized tannin-binding salivary proteins (TBSPs)26. 
These TBSPs form stable, insoluble complexes with the tannins in the oral cavity, effectively 
neutralizing them before ruminal degradation can occur27. Cattle possess poorly developed 
TBSP pathways, rendering them acutely vulnerable27. Preventative agronomic management 
involves restricting access to oak stands following severe storms that drop excessive mast, and 
supplementing exposed cattle with feed containing 10% hydrated lime (calcium hydroxide) or 
polyethylene-glycol (PEG), which serve as artificial tannin-inactivating agents within the 
rumen27. 
Dermatological Interventions and Hoof Care 
For external lacerations, localized abscesses, and infectious pododermatitis (hoof rot), 
practitioners deploy a highly specific botanical materia medica. A globally recognized vulnerary 
agent is St. John’s wort (Hypericum perforatum)31. The flowering aerial parts are subjected to 
prolonged maceration in olive oil, yielding a bioactive lipid matrix rich in hypericin and 
hyperforin32. This infused oil exerts profound anti-inflammatory, antimicrobial, and localized 
analgesic properties, proving highly effective when applied topically to deep dermal abrasions 
and necrotic hoof tissue34. 
Similarly, marigold (Calendula officinalis) is formulated into salves and poultices; the active 
flavonoids stimulate robust granulation tissue formation and accelerate re-epithelialization in 
slow-healing ulcerations35. In traditional Indian ethnoveterinary practice, complex topical 
matrices are synthesized for severe foot lesions. A standard preparation requires the thorough 
grinding of aloe vera (Aloe barbadensis), garlic, turmeric, and curry leaves, which are 
subsequently boiled into sesame oil, filtered, and applied directly to the interdigital cleft to 
eradicate anaerobic bacterial colonization37. 
Alkaloid and Terpene Toxicology in Phytotherapy 
Ethnoveterinary practitioners must remain vigilant against the inherent toxicological risks 
associated with specific botanical families, ensuring that remedies are processed and 
administered correctly. 
Comfrey (Symphytum officinale): Historically utilized in topical poultices to reduce joint 
effusion and accelerate bone repair due to its high allantoin content, comfrey represents a 
severe hazard if administered orally6. The plant synthesizes up to 14 distinct pyrrolizidine 
alkaloids (PAs), including lasiocarpine and lycopsamine38. Upon ingestion and subsequent 
hepatic metabolism, these PAs are converted into highly reactive pyrrolic esters that form 
permanent covalent adducts with hepatic DNA and structural proteins38. This genotoxic 



cascade irreversibly destroys liver endothelial cells, culminating in hepatic veno-occlusive 
disease (VOD), hepatocellular adenomas, and lethal organ failure38. Consequently, its use is 
strictly relegated to topical application on unbroken skin. 
Wormwood (Artemisia absinthium): Wormwood is extensively cited in traditional texts as a 
potent anthelmintic decoction for the expulsion of gastrointestinal parasites41. However, the 

essential oil of A. absinthium contains varying concentrations of -thujone and -thujone, 
monoterpene ketones possessing intense neurotoxic capabilities43. Thujone operates as a 

non-competitive antagonist of the -aminobutyric acid type A (GABA-A) receptor43. By 
blocking this primary inhibitory neurotransmitter pathway, high systemic doses of thujone 
trigger massive, unregulated central nervous system excitation43. Clinically, this manifests as 
dose-dependent tonic-clonic seizures, severe tremors, and paralysis43. Formulations must 
strictly monitor dosage to prevent crossing the neurotoxic threshold in livestock. 

Fundamental Surgical Principles and Regional 
Anesthesia 
Surgical intervention in livestock practice demands an uncompromising integration of 
anatomical knowledge, rigid asepsis, and localized chemical restraint. Due to the massive 
weight of the subjects and the severe physiological hazards associated with general 
anesthesia—specifically the risks of ruminal tympany, regurgitation, and aspiration 
pneumonia—the vast majority of bovine and small ruminant surgeries are executed on 
standing, sedated animals utilizing targeted regional nerve blocks46. 
Aseptic Field Preparation 
Sterilization of surgical instruments and the operative field is paramount to prevent iatrogenic 
infections. Instruments must be autoclaved or subjected to high-level chemical disinfection. 
While ethanol and methanol solutions provide basic microbial reduction, extended exposure to 
glutaraldehyde (>2%) solutions is mandated for reliable sporicidal activity against resilient 
pathogens like Bacillus and Clostridium48. The surgical site on the animal must undergo a 
rigorous, multi-stage aseptic preparation utilizing 2% to 4% chlorhexidine gluconate or 
povidone-iodine scrub51. Practitioners must strictly avoid the inappropriate use of 
povidone-iodine as an instrument soak, as it lacks necessary sporicidal efficacy for inanimate 
surfaces and frequently induces severe metallic corrosion on surgical steel53. 
Pharmacology and Toxicology of Local Anesthetics 
Lidocaine hydrochloride (formulated as a 2% solution) remains the universal pharmacological 
standard for veterinary local anesthesia. The molecule functions by reversibly binding to and 
inhibiting voltage-gated sodium channels along the neuronal axon, thereby halting the influx of 
sodium ions and preventing the propagation of nociceptive action potentials toward the central 
nervous system46. 
The systemic absorption of lidocaine requires meticulous calculation, as toxic thresholds vary 
drastically across species. Overdose triggers a cascade of initial central nervous system 



stimulation (twitching, nystagmus, convulsions) followed by catastrophic cardiopulmonary 
depression54. In mature cattle, the maximum safe systemic dose is generously established at 
8.0 to 10.0 mg/kg of body weight55. Conversely, small ruminants (sheep and goats) exhibit an 
extreme sensitivity to local anesthetics due to rapid systemic absorption from highly 
vascularized injection sites55. The absolute toxic threshold in caprines and ovines is reached at 
approximately 10 to 12 mg/kg, with profound neurotoxicity presenting rapidly57. Therefore, the 
maximum clinical safe dose for sheep and goats must never exceed 4.0 to 6.0 mg/kg55. If large 
physical volumes of anesthetic are required for extensive regional blocks in small ruminants, 
practitioners must dilute the standard 2% lidocaine solution 1:1 with sterile normal saline to yield 
a 1% solution, thereby providing adequate infiltration volume without breaching fatal toxic 
thresholds55. 
Regional Anesthesia Techniques 
Targeted desensitization is achieved via specific neural blockade techniques, allowing for 
complex interventions without general anesthesia. 
1. The Cornual Nerve Block (Dehorning and Disbudding): The horn corium and its 
surrounding integument are innervated by the cornual branch of the zygomaticotemporal 
nerve60. In cattle, this nerve courses relatively superficially along the frontal crest. A single 
subcutaneous injection of 5 to 10 mL of 2% lidocaine deposited midway between the lateral 
canthus of the eye and the base of the horn, immediately beneath the temporal ridge, yields 
complete anesthesia within 10 minutes55. Small ruminants present a more complex anatomical 
challenge; their horn base receives collateral sensory innervation from the infratrochlear nerve 
branching near the medial canthus, requiring a dual-site block or a complete subcutaneous 
ring block around the horn base to achieve total desensitization60. 
2. Flank Anesthesia: The Inverted L-Block and Paravertebral Blocks: For standing 
laparotomies, cesarean sections, and rumenotomies, the paralumbar fossa must be 
desensitized. The inverted L-block involves the serial injection of local anesthetic in a 
continuous, overlapping line bordering the dorsal and cranial margins of the proposed incision 
site61. While technically simple to execute, it requires a massive volume of lidocaine, risks 
localized tissue hematomas that delay healing, and frequently fails to provide total muscle 
relaxation of the deeper peritoneal layers46. 
Consequently, the thoracolumbar paravertebral nerve block is vastly superior. This technique 
aims to desensitize the dorsal and ventral branches of the T13, L1, and L2 spinal nerves, 
providing uniform analgesia and profound muscle relaxation of the entire flank46. In the 
proximal approach, the needle is driven vertically at the cranial edge of the transverse 
processes of the lumbar vertebrae, depositing anesthetic directly at the intervertebral 
foramina where the nerve roots exit the spinal cord46. In the distal approach, the nerves are 
blocked further down their anatomical path by fanning anesthetic dorsally and ventrally at the 
extreme lateral tips of the transverse processes of L1, L2, and L446. 
3. Intravenous Regional Anesthesia (IVRA / Bier’s Block): IVRA is the undisputed gold 
standard for performing digit amputations, complex hoof resections, and treating severe 
pododermatitis (hoof rot)64. The traditional Bier's block involves placing a heavy pneumatic or 



elastic tourniquet circumferentially around the mid-metacarpus or metatarsus to completely 
occlude both arterial inflow and venous return64. A superficial vein—typically the dorsal 
common digital vein or radial vein—is catheterized, and lidocaine is injected retrograde, forcing 
the anesthetic backward against the venous valves67. The drug diffuses rapidly out of the 
isolated venous bed into the surrounding neural tissue, providing profound analgesia and total 
motor akinesia of the distal limb within 10 to 15 minutes65. 
A significant clinical limitation of standard IVRA is the large total volume of lidocaine required, 
which predisposes the animal to systemic toxicity immediately upon tourniquet release, 
alongside the complication of severe tourniquet pain64. To mitigate this, advanced surgical 
protocols utilize a modified Distal IVRA (DIVRA) technique. Here, the tourniquet is positioned 
significantly lower, immediately distal to the dewclaws64. By utilizing the axial digital vein for 
infusion, the physical volume of the isolated vascular bed is drastically reduced. This allows 
surgeons to utilize exactly half the standard dose of lidocaine64. To address the lack of 
postoperative pain control inherent to lidocaine, the anesthetic is frequently admixed with an 

-agonist, such as xylazine, medetomidine, or dexmedetomidine68. This combination 
achieves rapid sensory blockade while providing prolonged, intense analgesia long after the 
tourniquet is removed68. Tourniquets must never be left in place for more than 60 to 90 minutes 
to prevent ischemic tissue necrosis, and deflation must be conducted gradually to prevent a 
sudden bolus of anoxic, anesthetic-laden blood from entering systemic circulation and causing 
cardiac arrhythmias67. 

Foundational Surgical Interventions 
Rumenostomy and Trocarization 
Acute ruminal tympany (bloat) is a catastrophic, rapidly progressive emergency. In instances of 
secondary free-gas bloat (frequently caused by a physical esophageal obstruction or vagal 
indigestion), the passing of an orogastric tube or the insertion of a sharp, large-bore trocar and 
cannula directly through the abdominal wall into the left paralumbar fossa can rapidly vent the 
trapped gas70. 
However, in primary pasture bloat, the gas is deeply entrapped in a highly stable, viscous foam 
generated by soluble leaf proteins and saponins70. This dense foam will instantly clog a 
standard trocar70. If the oral administration of chemical antifoaming agents (e.g., poloxalene, 
mineral oils) fails to break the surface tension and respiratory collapse is imminent due to 
diaphragmatic compression, an emergency rumenotomy or temporary rumenostomy is 
indicated70. 
A rumenostomy involves creating a semi-permanent, surgically controlled fistula to the exterior. 
Following a paravertebral or inverted L-block, a circular incision equal to the diameter of two 
ribs is made through the skin in the exact center of the left paralumbar fossa61. The surgeon 
dissects through the external abdominal oblique muscle, and then utilizes a blunt, 
muscle-splitting technique (gridding) through the fibers of the internal abdominal oblique and 
transversus abdominis61. This gridding aligns with the natural orientation of the muscle fibers, 
creating an endogenous sphincter or valve mechanism61. The underlying ruminal wall is grasped 



with tissue forceps, exteriorized gently, and meticulously sutured directly to the cut skin 
edges61. This critical step prevents the highly contaminated, bacteria-rich ruminal fluid from 
leaking into the sterile peritoneal cavity, a technical failure that guarantees fatal peritonitis61. The 
stoma is allowed to heal by secondary intention, slowly contracting and closing naturally once 
the tympanic crisis has resolved61. 
Abscess Excision and Drainage 
Subcutaneous abscesses in livestock are frequently caused by pyogenic pathogens such as 
Trueperella pyogenes, Corynebacterium pseudotuberculosis, or Staphylococcus aureus 
following blunt trauma, vaccination site reactions, or deep puncture wounds72. 
Surgical drainage should never be attempted until the abscess is fully encapsulated and 
mature. Maturity is indicated clinically by focal alopecia, localized heat, and fluctuance—a 
distinct, fluid-filled sensation generated by the degradation of tissue into purulent exudate 
upon deep palpation72. Prematurely lancing a hard, unorganized cellulitis mass is 
contraindicated, as it drives the pathogenic bacteria deeper into unprotected fascial planes72. 
Following the local infiltration of lidocaine around the periphery, a single vertical stab incision (3 
to 5 cm) is made with a surgical scalpel at the absolute lowest (most dependent) point of the 
mass to ensure continuous, gravity-assisted drainage72. The purulent exudate is evacuated, and 
the cavity is aggressively lavaged72. Crucially, hydrogen peroxide must never be injected into a 
closed, deep abscess cavity; its potent oxidative mechanism is highly cytotoxic to newly 
forming fibroblasts and fragile endothelium, severely delaying healing and risking the creation 
of deep subcutaneous gas pockets72. Lavage is strictly performed using copious volumes of 

sterile, warm isotonic saline ( ) or extremely diluted antiseptic solutions (e.g., 
0.05% chlorhexidine or a 1:10 dilution of povidone-iodine)72. The incision is never sutured 
closed; the cavity must remain open to drain and heal by secondary intention (from the inside 
out)72. Because puncture tracts and necrotic tissue cores present strictly anaerobic 
microenvironments, the administration of tetanus prophylaxis (toxoid or antitoxin) is a 
mandatory adjunct to surgical debridement to prevent the lethal proliferation of Clostridium 
tetani74. 
Ophthalmic Procedures: Subconjunctival Injections 
Infectious Bovine Keratoconjunctivitis (IBK), commonly known as pinkeye, is caused by the 
bacterium Moraxella bovis and results in severe corneal ulceration, intense photophobia, and 
potential globe rupture77. When the frequent application of topical ointments is impractical for 
large, extensively grazed herds, subconjunctival injections provide a highly effective method for 
the sustained, localized release of antibiotics (e.g., penicillin) and corticosteroids directly to the 
inflamed ocular tissues77. 
Following the application of a topical corneal anesthetic and physical restraint, a 25-gauge 
needle is carefully inserted either directly beneath the thin bulbar conjunctiva covering the 
sclera (epibulbar) or into the palpebral conjunctiva lining the inner surface of the upper eyelid78. 
Approximately 1 mL of medication is slowly infused, creating a visible subconjunctival bleb77. 
This reservoir of medication slowly diffuses across the corneal surface over several days77. In 



cases exhibiting severe, deep corneal ulceration threatening imminent perforation, surgical 
intervention is required. A temporary tarsorrhaphy (suturing the upper and lower eyelids 
together) or the surgical suturing of the third eyelid over the globe is performed to act as a 
living biological bandage, eliminating friction from blinking and drastically reducing UV light 
exposure77. 
Applied Principles of Surgical Suturing 
The selection of the appropriate surgical suture pattern dictates the mechanical integrity of the 
closure, the distribution of tension, and the ultimate rate of tissue healing83. 
1. Inverting Patterns (Cushing and Lembert): When closing incisions in hollow, fluid-filled 
viscera—such as the rumen wall, abomasum, urinary bladder, or uterus—the tissue edges must 
be mechanically inverted (turned inward toward the lumen)83. Inverting patterns achieve a 
flawless watertight seal, effectively burying the mucosal layer and preventing highly 
contaminated luminal contents from wicking along the suture line into the sterile peritoneal 
cavity83. 

●​ The Cushing Pattern: A continuous, running pattern that penetrates the serosa, 
muscularis, and submucosa, but deliberately never breaches the internal mucosal lumen. 
The needle is driven parallel to the incision line, crossing back and forth across the defect 
to roll the tissue inward over itself84. 

●​ The Lembert Pattern: Functionally similar to the Cushing, but the needle bites are taken 
perpendicular to the incision line, driving deeper into the tissue to provide superior 
holding power for organ walls under high tension83. Both patterns minimize the amount of 
exposed suture material left on the serosal surface, which drastically reduces the 
foreign-body reaction and the formation of post-operative intra-abdominal adhesions83. 

2. Appositional Patterns (Ford Interlocking): For dermatological closures where exact 
anatomical alignment is required, appositional patterns are utilized85. The Ford Interlocking 
pattern (often referred to as the blanket stitch) is a continuous pattern used extensively in large 
animal practice, specifically for closing heavy flank laparotomies86. Before the surgeon pulls a 
new tissue bite tight, the needle is passed directly through the loop of the previous throw87. 
This creates a robust locking mechanism running parallel to the entire incision line. This 
architecture distributes mechanical tension flawlessly across the thick bovine hide and ensures 
that if a single loop breaks or is rubbed open by the animal, the entire suture line does not 
rapidly unravel85. 

Conclusion 
The successful execution of integrated livestock health management demands a practitioner 
capable of operating across multiple scientific disciplines. The foundation of this system rests 
upon recognizing that physiological stress, specifically nutritional deficits and metabolic 
imbalances like SARA and NEB, precipitates clinical disease. By deeply understanding the 
pharmacognosy of ethnoveterinary botanicals—leveraging the antimicrobial properties of the 
Lamiaceae family, the astringent power of hydrolyzable tannins, and respecting the acute 
toxicological dangers of plants like Symphytum officinale and Artemisia 
absinthium—practitioners can deploy highly effective, residue-free therapeutics that comply 



with stringent organic regulations. When conservative phytotherapy and systemic support are 
insufficient, the precise execution of localized regional anesthesia, strict aseptic technique, and 
anatomically correct surgical intervention ensures the rapid restoration of animal health, 
safeguarding both welfare and productivity within modern agrarian systems. 
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