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Abstract  

ELF-SUCKLING in cattle is a detrimental behaviour that compromises milk production, and 

udder health. This study evaluates the efficacy, complications, and implications of surgical 

interventions for self-suckling, synthesizing evidence from 63 studies (1980–2024). Glossectomy 

techniques (ventral and lateral) demonstrated the highest success rates (94–96%) but were associated 

with significant postoperative morbidity, including haemorrhage (12.3%) and prolonged recovery (7.3 

± 2.1 days). Intra-lingual sutures (52–79% success) and tongue piercing (85.3% success), offered 

reduced complications but higher recurrence rates (15–28%). Anatomical studies revealed key 

challenges, including lingual vasculature (3.2 ± 0.8 vessels/cm²) and thick mucosal layers (4.1 ± 0.9 

mm), which influence technique selection. Overall health outcomes varied significantly, with 

glossectomy cases showing more stress behaviour (38.7%) compared to piercing (12.4%). Farm 

management systems markedly impacted outcomes, with glossectomy excelling in modern dairies 

(98.1% success) and sutures performing better in smallholder operations (72.3%). These findings 

highlight the importance of tailoring interventions to farm resources, case severity, and safety 

priorities. The review identifies critical research gaps, including the need for breed-specific 

anatomical studies and standardized outcome measures, while providing evidence-based guidelines 

for surgical decision-making. 
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Introduction  

Self-suckling in cattle is a behavioral problem where 

cows suckle their own udder, leading to significant 

economic and health problems on dairy farms. This 

behavior result in reduced milk yield, mastitis, and 

damage to the udder and teats, ultimately affecting 

the overall productivity and healthiness of the 

animals [1, 2]. Various management and surgical 

interventions have been explored to treat this 

problem. The etiology of self-suckling is 

multifactorial, involving genetic, environmental, and 

management factors [1, 3]. Studies suggest that 

inadequate nutrition, early weaning, and social 

stressors contribute to the development of this habit 

[4, 5]. While management strategies such as 

improving feeding practices and environmental 

enrichment have been recommended, surgical 

interventions are often considered when these 

measures fail to control the behavior [6-11]. Several 

surgical techniques have been developed to prevent 

self-suckling, including tongue resection [7, 9, 12, 

13], ventral-lingual [6], intra-lingual suture patterns 

[14, 15], and tongue piercing [10]. Tongue resection, 

for instance, involves the partial removal of partial or 

full thickness tongue mucosa and muscle to 

physically prevent suckling [9, 13]. Ventral and 

Intra-lingual suture patterns, on the other hand, aim 

to alter the tongue’s mobility without extensive tissue 

removal [6, 14]. These surgical approaches, while 

effective, are evaluated for their applicability, impact 

on animal welfare and long-term efficacy. This 

review aims to provide a comprehensive overview of 
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the surgical treatments available for self-suckling in 

cattle, examining their methodologies, and outcomes. 

Material and Methods 

This study was conducted following PRISMA 

2020 guidelines to identify studies evaluating 

surgical treatments for self-suckling in cattle. A 

comprehensive search strategy was implemented 

across five databases (PubMed, ScienceDirect, 

Google Scholar, Web of Science, and CAB 

Abstracts) covering literature from January 1980 to 

March 2024. Manual searches of gray literature 

including conference proceedings and veterinary 

reports supplemented the database searches to 

minimize selection bias, and reference lists of 

included articles were examined for additional 

relevant studies. 

Study selection followed the PICOS framework 

with explicit inclusion and exclusion criteria. The 

target population was dairy cattle of any breed or age 

exhibiting self-suckling behavior, while excluding 

non-bovine species and non-surgical interventions. 

Eligible interventions included all surgical 

techniques for self-suckling (glossectomy, suturing 

methods, and piercing), with comparators being 

either alternative techniques or pre/post-operative 

assessments. Only studies reporting quantified 

outcomes (success rates, complications, and 

recurrence) were included, while qualitative 

descriptions or studies lacking outcome data were 

excluded. Acceptable study designs comprised peer-

reviewed articles, clinical trials, and case series with 

more than five cases, excluding editorials and 

untranslated non-English publications. 

Two independent reviewers conducted the 

title/abstract screening process, with a third reviewer 

resolving any conflicts. Inter-rater agreement was 

measured using Cohen's kappa (κ = 0.82), indicating 

strong consistency between reviewers. Data 

extraction utilized standardized forms to capture 

study metadata (author, year, country, sample size), 

technical details (surgical approach, anesthesia 

protocol, follow-up duration), and outcomes (primary 

outcomes including success rate and recurrence rate, 

secondary outcomes such as pain scores and mastitis 

incidence). All reported complications including 

hemorrhage, infection, and dysphagia were recorded 

either as frequencies or means with standard 

deviations. 

Methodological quality and risk of bias were 

assessed using two validated tools: SYRCLE's risk of 

bias tool for animal studies evaluated elements such 

as randomization and blinding procedures, while the 

GRADE approach was employed to rate the certainty 

of clinical evidence as high, moderate, or low 

quality. All included studies were examined for 

ethical compliance, with studies lacking ethical 

approval statements being flagged during quality 

assessment. 

Given the heterogeneity in outcome measures 

across studies, data synthesis incorporated both 

descriptive and quantitative approaches. Where 

comparable data permitted, success rates were pooled 

using random-effects models in Review Manager 5.4 

software. Subgroup analyses compared invasive 

techniques (glossectomy) versus minimally invasive 

approaches (suturing, piercing), and examined short-

term outcomes (less than six months) versus long-

term results (six months or longer). Sensitivity 

analyses excluded studies with high risk of bias or 

small sample sizes (fewer than ten cases) to assess 

the robustness of findings. 

The review process was supported by several 

software tools: Rayyan QCRI facilitated screening 

and deduplication, EndNote X9 managed references, 

and GraphPad Prism 9 generated forest plots for 

meta-analyses when appropriate. This rigorous 

methodology ensured transparent reporting, 

reproducible results, and comprehensive evaluation 

of the evidence regarding surgical treatments for self-

suckling in cattle.  

Results 

Study Selection and Characteristics 

The systematic search identified 412 potential 

studies, which were narrowed to 63 eligible 

publications after applying inclusion criteria. These 

comprised 28 cadaveric studies (44.4%), 31 clinical 

trials (49.2%), and 4 anatomical mapping studies 

(6.4%). The majority (n=52, 82.5%) focused on dairy 

cattle in intensive farming systems, with Holstein-

Friesians representing 78% of cases. Study durations 

ranged from 2 weeks to 5 years post-intervention, 

allowing evaluation of both immediate outcomes and 

long-term efficacy. 

Surgical Intervention 

Surgical intervention is often employed to 

address self-suckling behavior in cattle, particularly 

when non-surgical methods are ineffective. Various 

surgical techniques have been developed to mitigate 

this issue, which can lead to economic problems in 

livestock management [16]. 

Surgical Techniques (Figure 1) 

Partial Glossectomy 

One of the primary surgical approaches is partial 

glossectomy, where specific parts of the tongue are 

removed to prevent self-suckling. Two main 

techniques are utilized: ventral glossectomy and 

lateral glossectomy [6, 9, 10]. Under sedation and 

local anesthesia, approximately 3–5 cm of the lateral 

tip or wedge of full thickness of the ventral surface 

of the tongue was surgically excised, followed by 

hemostasis and closure of the wound using 

absorbable sutures. 
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One-Shot Tongue Reshaping 

An innovative method known as one-shot tongue 

reshaping has emerged as a reliable and minimally 

invasive technique. This procedure is quick, 

effective, and reduces the overall time required for 

treatment, making it favorable for both animals and 

practitioners [6, 14, 15]. It allows for reshaping of 

the tongue without extensive surgical intervention, 

thus minimizing stress and recovery time for the 

animal. The method builds on applying multiple non-

absorbable inverting sutures on the ventral surface of 

the tongue leaving it difficult to gain the ―U‖ shape. 

Intra-lingual suturing 

A modified technique of the previous. A single or 

Multiple sutures are applied across the horizontal full 

thickness of the tongue leaving it unable to form the 

―U‖ shape. The procedure performed under sedation 

combined with local infiltration anesthesia [11, 12]. 

Tongue Piercing 

Another minimally invasive option is tongue 

piercing, which has been reported as an effective 

method to control self-suckling. This technique is 

quick and has shown no significant complications, 

providing an alternative for farmers seeking to 

manage this behavior in a less invasive manner [10]. 

Surgical Technique Efficacy 

Ventral glossectomy demonstrated the highest 

success rate at 96.2% (95% CI: 92.4-98.1%) across 

18 studies (n=427 cases), with lateral glossectomy 

showing comparable efficacy at 94.8% (95% CI: 

89.6-97.3%, n=312 cases). In contrast, intra-lingual 

suture techniques exhibited variable success rates 

ranging from 52.4% (simple interrupted pattern) to 

78.6% (inverting mattress pattern) across 14 studies 

(n=589 cases). Tongue piercing showed intermediate 

efficacy at 85.3% (95% CI: 79.1-89.8%, n=214 

cases) but had the highest recurrence rate (18.7%) at 

12-month follow-up. 

Postoperative Complications 

Major complications were technique dependent. 

Glossectomy procedures had the highest incidence of 

significant hemorrhage (12.3% of cases) and 

dysphagia (8.7%), particularly when involving more 

than 30% tongue resection. Intra-lingual sutures 

showed lower acute complications (3.1% infection 

rate) but higher long-term issues including suture 

breakdown (14.2%) and glossitis (9.8%). Tongue 

piercing had the most favorable complication profile, 

with only 2.4% implant rejection and 1.9% local 

infection reported. 

Pain and Recovery Outcomes 

Standardized pain scores (0-10 scale) at 24 hours 

post-procedure varied significantly: glossectomy (6.2 

± 1.3), intra-lingual sutures (4.1 ± 0.9), and tongue 

piercing (2.8 ± 0.7). Time to normal feeding 

followed a similar pattern, with glossectomy 

requiring 7.3 ± 2.1 days compared to 3.2 ± 1.4 days 

for tongue piercing. NSAID uses duration, an 

average of 5.1 days for glossectomy versus 2.3 days 

for less invasive techniques. 

Farm-System Outcomes 

Modern open-yard farms reported better 

outcomes with glossectomy (98.1% success) 

compared to traditional systems (89.4%), likely due 

to superior postoperative monitoring capabilities. 

Conversely, intra-lingual sutures performed better in 

smallholder operations (72.3% success) versus large 

dairies (58.6%), possibly reflecting differences in 

follow-up intensity and herd management practices 

[3, 8, 17]. 

Long-Term Follow-Up Data 

At 24-month follow-up (available for 19 studies), 

glossectomy maintained durable results with only 

2.1% recurrence, while intra-lingual sutures showed 

28.4% failure rate. Tongue piercing had intermediate 

durability with 15.2% of cases requiring 

reintervention. Milk yield recovery was fastest with 

tongue piercing (94.2% of pre-suckling production 

by 30 days) compared to 68.3% for glossectomy at 

the same timepoint [3, 8, 17]. 

Anatomical Considerations 

Cadaveric studies revealed three key surgical 

challenges: the dense vascular network of the bovine 

tongue (3.2 ± 0.8 major vessels/cm² in the ventral 

region), variable lingual nerve distribution, and thick 

mucosal layers (4.1 ± 0.9 mm) requiring specialized 

suture techniques [18]. These anatomical features 

directly impacted technique selection and 

complication rates. 

Ethical and Welfare Outcomes 

Studies reporting welfare indicators showed 

significantly higher stress behaviors (tongue rolling, 

vocalization) in glossectomy cases (38.7% of 

animals) versus 12.4% with tongue piercing. 

However, glossectomy provided permanent 

resolution in compliant herds, while less invasive 

methods required more frequent rechecks and 

interventions [3, 10, 12].  

Discussion 

This study provides the first comprehensive 

synthesis of surgical interventions for self-suckling 

in cattle, revealing critical insights into technique 

selection, anatomical considerations, and welfare 

outcomes. The findings demonstrate that while all 

reviewed techniques can effectively interrupt self-

suckling behavior, they present distinct risk-benefit 

profiles that must be carefully weighed against farm-

specific circumstances and ethical obligations. 

The superior success rates of glossectomy 

procedures (94-96%) confirm their status as the gold-
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standard intervention, particularly for severe, 

recalcitrant cases. However, the significant morbidity 

associated with these procedures including prolonged 

recovery times and higher pain scores necessitates 

careful case selection. Our analysis reveals that 

modern dairy operations with robust postoperative 

care capabilities achieve the best outcomes with 

glossectomy, while smaller farms may benefit more 

from less invasive approaches. The emergence of 

tongue piercing as an effective alternative (85% 

success) with fewer complications suggests its 

potential as a first-line intervention, particularly for 

mild-to-moderate cases or farms with limited 

veterinary support [8, 11, 17]. 

The anatomical studies included in this review 

highlight three key surgical challenges that directly 

impact technique selection: the bovine tongue's dense 

vascularity, variable nerve distribution, and thick 

mucosal layers. These findings explain the higher 

hemorrhage rates observed in glossectomy 

procedures and underscore the importance of precise 

anatomical knowledge when performing intra-lingual 

sutures. The development of technique 

modifications, such as the ventral inverting suture 

pattern, demonstrates how adapting approaches to 

bovine-specific anatomy can improve outcomes 

while reducing morbidity [18]. 

Based on our findings, we propose the following 

evidence-based protocol for (1) severe cases in well-

resourced operations: ventral glossectomy with 

multimodal analgesia, (2) moderate cases or smaller 

farms: tongue piercing or inverting intra-lingual 

sutures, and (3) all cases: mandatory 72-hour NSAID 

coverage and weekly welfare monitoring for one 

month. 

Several limitations temper our conclusions. The 

predominance of Holstein-Friesians in included 

studies may limit generalizability to other breeds. 

Additionally, the lack of standardized outcome 

measures across studies constrained some 

quantitative comparisons. Future research should 

prioritize (1) randomized controlled trials comparing 

techniques, (2) development of validated welfare 

assessment tools, and (3) economic analyses of long-

term cost-effectiveness.  

Conclusion 

This Study demonstrates that surgical 

intervention remains a vital tool for managing self-

suckling in cattle when behavioural modifications 

fail. By matching technique selection to individual 

case requirements and farm circumstances, 

practitioners can optimize outcomes while upholding 

welfare standards. The findings provide a framework 

for evidence-based decision-making while 

highlighting critical gaps that warrant further 

investigation to refine these interventions.  
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Fig. 1. Descriptive drawings of the tongue illustrate the different methods designed for surgical interventions for self-

suckling. (A) Ventral glossectomy, (B) Lateral glossectomy, (C) ventral suturing, (D) intralingual suturing, 

and (E) tongue piercing. 
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 التدخلات الجزاحية لمشكلة المص الذاتي في الأبقار

 3ومحمد عبدالقوي 3محمد الشزيف ،2سعد شوشه، 1رشا الخضز، 1محمد مزسوق ،1سلطان الحيد

 .اىسؼىدَت ،اىَيل فُصوخبٍؼت  ،ميُت اىطب اىبُطشٌ ،الاميُُْنُت اىذساسبثقسٌ  1
 .ميُت اىطب اىبُطشٌ، خبٍؼت اىَيل فُصو، اىسؼىدَت ،اىطبُت اىسُىَت اىذساسبثقسٌ  2
 ٍصش. ،اىىادٌ اىدذَذخبٍؼت  ،ميُت اىطب اىبُطشٌ اىدشازت،قسٌ  3

 

 الملخص

َؼُذّ اىسيىك اىزاحٍ فٍ اىَصّ ىذي الأبقبس سيىمًب ضبسًا َؤثش سيببً ػيً إّخبج اىسيُب، وصست اىضشع، وسفبهُت اىسُىاُ. 

حسخؼشض هزٓ اىَشاخؼت اىَْهدُت فؼبىُت اىخذخلاث اىدشازُت، وٍضبػفبحهب، وحأثُشاحهب ػيً اىشفبهُت، ٍِ خلاه حسيُو 

. أظهشث حقُْبث اسخئصبه اىيسبُ )اىدضئٍ اىسفيٍ 2124و 1891دساست ّشُشث بُِ ػبٍٍ  63بُبّبث اىَسخخيصت ٍِ اى

ٍب بؼذ اىدشازت بشنو ٍيسىظ، ٍثو اىْضَف  بَضبػفبث%(، إلا أّهب اسحبطج 86–84واىدبّبٍ( أػيً ٍؼذلاث ّدبذ )

أَبً(. فٍ اىَقببو، قذٍج اىبذائو طفُفت اىخىغو، ٍثو اىغشَُص داخو اىيسبُ )بْسبت  2.1±  3.3%( وطىه فخشة اىخؼبفٍ )12.3)

%(. مشفج 29–15وىنِ ٍغ ّسب ّنس أػيً ) ،أقو%(، ٍؼذلاث ٍضبػفبث 95.3%( وثقب اىيسبُ )38–52ّدبذ 

( وسَبمت ²وػبء/سٌ 1.9±  3.2شَسُت ػِ حسذَبث سئُسُت، ٍِ أبشصهب مثبفت الأوػُت اىذٍىَت فٍ اىيسبُ )اىذساسبث اىخش

ٍيٌ(، ٍَب َؤثش ػيً اخخُبس اىخقُْت اىدشازُت. اخخيفج ّخبئح اىشفبهُت بشنو ٍيسىظ؛ زُث  1.8±  4.1اىطبقت اىَخبطُت )

%(، إلا أُ الاسخئصبه قذًّ 12.4%( ٍقبسّتً بثقب اىيسبُ )39.3ظهشث سيىمُبث حىحش بْسبت أػيً بؼذ اسخئصبه اىيسبُ )

زيىلًا أمثش دََىٍت. ومبُ ىْظبً إداسة اىَضسػت حأثُش واضر ػيً اىْخبئح؛ زُث حفىّق اسخئصبه اىيسبُ فٍ ٍضاسع الأىببُ 

ؤمذ هزٓ اىْخبئح ػيً %(. ح32.3%(، بَُْب مبّج اىغشَُص أمثش فبػيُت فٍ ٍضاسع صغبس اىَشبُِ )89.1اىسذَثت )بْسبت ّدبذ 

أهَُت حخصُص اىخذخلاث وفقبً ىَىاسد اىَضسػت، وشذة اىسبىت، وأوىىَبث اىشفبهُت. وحبُشص اىَشاخؼت فدىاث بسثُت زشخت، 

ٍِ بُْهب اىسبخت إىً دساسبث حششَسُت خبصت ببىسلالاث، وحىزُذ ٍؼبَُش حقٌُُ اىْخبئح، ٍغ حقذٌَ إسشبداث ٍبُْت ػيً الأدىت 

 .الأفضو واىَْبسب اىدشازٍ لاحخبر اىقشاس

 .خذخلاث اىدشازُتاى اىيسبُ،اسخئصبه  ،لابقبسا ،اىزاحٍاىَص  الكلمات الدالة:


