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Abstract  

N goats, regional nerve blocks are preferred over general anesthesia because of their safety and 

cost-effectiveness. Mandibular nerve blocks are essential for managing dental, endodontic, and 

periodontal issues, fractures, and mandibular tumors. Ultrasound guided blocks provide real-time 

visualization and precise needle guidance. The aim of this study is to compare the ultrasound-guided 

mandibular nerve block technique with the blind technique. In a clinical trial involving 24 adult goats 

were used. Twenty-four blind mandibular nerve blocks based on the anatomical landmarks were 

randomly performed on one side of the mandible. Ultrasound guided blocks were performed in the 

other random 24 trials. The results showed that ultrasound guided approach was significantly more 

efficient, taking (3.2 ±1.7) minutes to locate the mandibular foramen compared to (11.03 ±0.73) 

minutes in blind blocks trials. Ultrasound guided blocks achieved anesthesia onset in just (1.57 ±0.35) 

minutes, while blind blocks took (2.8 ±0.34) minutes. Furthermore, ultrasound-guided blocks showed 

maintenance of anesthesia for a longer duration (88.1 ±6.9 min) than blind approach (80.9 ±7.4 min). 

In blind approach, three trials failed to achieve anesthesia because of localization difficulties, 

highlighting the challenges of blind techniques. In conclusion, ultrasound-guided mandibular nerve 

block offers clear advantages over blind techniques in terms of feasibility, efficiency, and accuracy. 
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Introduction  

The mandibular nerve, also referred to as the inferior 

alveolar nerve, is a branch of the trigeminal nerve 

responsible for supplying sensory innervation to the 

lower jaw [1]. Mandibular nerve block is an effective 

method for achieving analgesia during various 

procedures involving the mandible, dentition, 

periodontal and endodontic procedures, and jaw 

fracture repair [1–3]. In both small and large animal 

practice, a range of methods for mandibular nerve 

block have been established, encompassing both 

extraoral and intraoral approaches [4–9]. However, 

conventional techniques that rely on anatomical 

landmarks may present significant challenges owing 

to the inherent variations in anatomical structure 

[10]. Ultrasound guidance has emerged as a valuable 

tool to address these challenges. This approach 

provides real-time visualization of the target nerve 

and its surrounding anatomical structures, 

significantly enhancing the precision of nerve block  

[11,12]. 

 Ultrasound-guided nerve blocks in animals offer 

numerous advantages, including enhanced precision 

and accuracy, reduced complications, and the use of 

lower anesthetic dosages. By providing real-time 

visualization of the nerve and surrounding structures, 

this technique minimizes the risk of inadvertent 

tissue damage and improves overall safety [11]. The 

procedure typically results in higher success rates, 

quicker onset of anesthesia, and reduced procedure 

time, contributing to greater efficiency. Additionally, 

it enhances animal comfort by decreasing the need 

for multiple needle insertions [12]. In human 

medicine, the extraoral block technique entails 

identifying the pterygomandibular space situated 

between the coronoid process and condyle of the 

mandible through ultrasound imaging. Subsequently, 

the needle is guided to a precise location near the 

maxillary artery, facilitating the administration of 

anesthetic agents [13–15]. The primary objective of 

this study was to provide a comprehensive evaluation 

of extraoral ultrasound-guided mandibular nerve 

block versus blind block in local breed goats. 
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Material and Methods 

Goat selection and preparation 

Twenty-four adult female Egyptian local goats 

(Capra hircus) with a mean age of 18.0 ± 1.3 months 

and a mean weight of 39.4 ± 1.2 kg were included in 

this study. A priori power analysis determined the 

sample size. Two blocking procedures, blind block 

and ultrasound-guided block were randomly assigned 

to the left or right mandible of each goat. To avoid 

potential analgesic masking, chemical restraint 

medications were not employed. For consistency, a 

single surgeon performed all procedures. A separate 

veterinary surgeon conducted blinded assessments, 

and all measurements were recorded. For all 48 

procedures, goats were restrained in a standing 

position with their heads securely held by an 

assistant. The assistant tilted the head upward and 

laterally exposed the intermandibular and throat 

regions. The needle insertion site was thoroughly 

prepared and touched with chlorhexidine antiseptic 

solution (Cyteal, MUP, Egypt). Finally, three 70% 

alcohol swabs were applied. A 0.5 ml subcutaneous 

bleb of 1% lidocaine (Lidocaine, Hospira Inc. USA) 

was administered for local anesthesia at the needle 

insertion site. 

Blind Mandibular Nerve Block 

In the block group (n=24), 24 blind mandibular 

nerve blocks were performed with random allocation 

to the left or right mandible of each goat. Anatomical 

landmarks described by Dalga (2021) alongside self-

searching guided the procedure. The surgeon used 

their index finger to locate the ipsilateral mandibular 

foramen by applying pressure to the caudal medial 

aspect of the mandibular ramus, palpating through 

the skin and medial pterygoid muscle until the 

foramen's depression was identified. The surgeon 

then stabilized the foramen with their non-dominant 

hand while slowly inserting a 20 G, 90 mm spinal 

needle between the medial surface of the mandible 

and the medial pterygoid muscle using the dominant 

hand. The needle advanced until it reached the 

previously identified depression. The surgeon 

removed his non-dominant hand, checked for 

vascular puncture through aspiration, and, if none 

was found, 2 ml of lidocaine HCl solution (lidocaine 

0.5%, Hospira Inc., USA) injected into the target site. 

Finally, the needle was gradually withdrawn. 

Ultrasound-guided mandibular nerve block 

In this group (n=24), a micro curved array high-

frequency ultrasound probe (Edan DUS 60, 9.4 

MHZ, Edan, China) was used to visualize and 

allocate the mandibular nerve. Goats were restrained 

in a standing position, and their heads were stabilized 

in an upward and lateral position by an assistant. 

Prior to examination, a thick layer of ultrasound 

coupling gel was applied to the intermandibular area. 

The ultrasound transducer was positioned 2.5 cm 

cranially to the caudal border of the mandibular 

ramus, perpendicular to the mylohyoid muscles at the 

floor of the intermandibular space. Slight transducer 

tilting optimized visualization of the inferior alveolar 

nerve as a hypoechoic spherical structure directly 

imposed on the medial surface of the mandible.  A 

20G, 90 mm spinal needle was then percutaneously 

inserted and carefully advanced under 

ultrasonographic guidance until it reached the nerve 

location. Subsequently, 2 ml of 0.5% lidocaine HCl 

solution (Lidocaine, Hospira Inc., USA) was 

injected, and the needle was withdrawn (Fig.1). 

Assessment and Data Collection 

Feasibility of the procedure was defined as the 

assessment of whether the procedure can be 

realistically and effectively carried out given the 

available resources, circumstances, and constraints. 

The onset of local anesthesia is defined as the time it 

takes for the anesthetic agent to begin absence of 

sensation to the target area. Objective pain evaluation 

tests included behavioral measures such as 

vocalization, lip-licking, teeth-gnawing, ear posture, 

reaction to the environment, social isolation, feeding 

behavior, abnormalities in gait, righting reflex, 

limping [1-3] and pin-prick testing as direct and 

indirect signs of pain sensation. A standardized 

method of pin-prick involves use of 1 ml insulin 

syringe. This ensures that the same amount of 

pressure is applied to both the affected (mandible) 

and the control sites (maxilla). If goat reports 

exaggerated pain in the affected site this would 

suggest that hyperalgesia is present and vice versa 

[4]. Two levels of pin-prick test were utilized: 

superficial and deep were applied every 2 minutes to 

assess the degree and duration of analgesia. The 

duration of anesthesia was recorded from the 

initiation of analgesia until the goat showed pain 

manifestations. Efficacy was assessed by ability to 

apply deep insertion of the needle to the anesthetized 

mandibular mucosa without pain manifestation. 

Data Analysis  

The obtained values were reported as main, and 

standard deviations. The independent t-test was used 

to carry out statistical analysis p ≤ 0.05 was 

considered statistically significant. All obtained 

values were analyzed using the SPSS software 

(version 20.0; IBM, USA).  

Results 

The results revealed the superiority of ultrasound-

guided nerve block group over the blind block group 

regarding feasibility of the procedure, onset of 

anesthesia, duration, and efficacy of the anesthesia 

(Table 1). 

Feasibility of the procedure 

The obtained results showed significant 

difference between the two experimented groups (P= 
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0.005). In blind injection technique, localization of 

the mandibular foramen was not easy and was time 

consuming. The mean time needed to locate the 

mandibular foramen was 11.03 (±0.73) minutes. In 

contrast, ultrasound guided injection technique 

displayed feasible localization of the mandibular 

nerve through extraoral ultrasound scanning (figure 

2). The mean time needed for locating the 

mandibular nerve and foramen was 3.2 (±1.7) 

minutes. Three trials in the blind-blook technique 

(0.24%) failed to anesthetize the mandibular nerve. 

For the onset of anesthesia, excluding three trials, the 

mean onset time in blind block technique was (2.8 

±0.34) minutes. In ultrasound guided technique, the 

mean onset time was (1.57 ±0.35) minutes. The 

results demonstrated a significantly faster onset of 

anesthesia in the ultrasound-guided group than in the 

blind mandibular nerve block group (P= 0.005). 

Regarding the duration of anesthesia, excluding three 

failed trials, blind block technique exhibited a mean 

duration of (80.9 ±7.4) minutes. Ultrasound guided 

block technique displayed a mean duration of (88.1 

±6.9) minutes. There was a statistically significant 

difference between both groups (P= 0.039).  

Area anesthetized 

No anesthesia was detected in three trials in blind 

block approach. The other trials showed nonuniform 

varying degrees of analgesia of the mandible, 

mucous membrane of the ipsilateral cheek, and 

lateral border of the tongue. In ultrasound-guided 

block, the was a uniform analgesia of the ipsilateral 

mandible, mucous membrane, and lateral border of 

the tongue extended rostrally. 

Discussion 

The use of ultrasound-guided techniques in 

veterinary medicine has seen a growing trend owing 

to their precision and safety [3, 16, 21, 22]. One such 

application is ultrasound-guided mandibular nerve 

block, this technique is particularly valuable in 

mandibular procedures, where effective anesthesia is 

vital for successful surgery and pain management 

[23]. Our study results align with these 

recommendations, underscoring the feasibility, time 

efficiency, and accuracy of ultrasound-guided 

mandibular nerve block over the blind block 

technique. Blind localization of the mandibular nerve 

or a combination of anatomical landmarking and 

finger guidance for intraoral access to the mandibular 

foramen is a well-established technique in human 

medicine [24]. However, in this investigation, this 

method proved impractical because the papillae 

covered the mucosal surface. As a result, we adopted 

an approach combining anatomical knowledge, as 

reported by Dalga [16], and finger-guided searches, 

which proved to be more relevant. The results 

demonstrated the difficulty of localizing the foramen 

using finger-guided techniques, especially when 

goats are not sedated. This highlights the value of 

ultrasound guidance in such cases. Clinically, 

sedation is recommended for both techniques 

according to the recommendations of 

anaesthesiologists [25]. The data revealed that 

ultrasound guidance had a significantly reduced time 

needed to locate the mandibular foramen compared 

to blind allocation. This reduction is attributed to the 

reduced effort needed to restrain the goats and the 

direct visualization of the nerve through ultrasound. 

Ultrasound guided blocks achieved anesthesia onset 

significantly faster, with a lower mean time than 

blind block. These results seem to be a result of 

precise allocation and injection nearby the nerve. 

Additionally, ultrasound guided block had a longer 

average duration of anesthesia than blind blocks, 

with a smaller standard deviation. These findings 

indicate precise injection sites in ultrasound guided 

blocks, contributing to the consistent and extended 

duration of anesthesia. The results of this study 

highlight the feasibility of using the ultrasound 

visualization window of the mandibular foramen 

with a micro convex array transducer through the 

intermandibular space. The endo-cavity head probe 

offers excellent handling to the operator, making 

needle adjustments optimal. Regional anesthetic 

techniques require a profound understanding of 

anatomical structures. Operators often face 

challenges in identifying precise anatomical 

landmarks, dealing with variations in the anatomy of 

peripheral nerves, and accounting for sex and 

individual differences [26]. Our study underscores 

the inadequacy of relying solely on anatomical 

landmarks, as in blind blocks, to apply anesthesia to 

all goats. Three trials in blind approach failed to get 

anesthetized. Also, blind techniques have been 

associated with the potential for inadvertent 

penetration of adjacent structures [27]. The 

ultrasound-guided approach described here provides 

real-time visualization of anatomical landmarks for 

precise localization, thereby reducing the incidence 

of faulty injections. These results emphasize the 

advantages of ultrasound guidance, leading to more 

efficient procedures, faster onset of anesthesia, and a 

longer and consistent duration of anesthesia 

compared to the blind mandibular nerve block 

method, especially when excluding cases of faulty 

needle insertion [12]. Owing to the complexity of 

assessing pain and the multitude of aspects and 

variants in the animal behaviour when they are 

suffering pain, further research is needed with more 

accurate pain assessment methods. Also, clinical 

procedures of the mandible after ultrasound guided 

block are needed for more accurate results.  

Conclusion 

In conclusion, the ultrasound-guided vertical 

extraoral approach enhances the visualization of 

anatomical landmarks and facilitates precise injection 

of local anaesthetic. Given that the experiment was 

conducted on ostensibly healthy animals, additional 
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research would be of substantial importance to 

investigate the ultrasound-guided mandibular block 

in sheep afflicted with clinical mandibular surgical 

conditions.  
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TABLE 1. Time elapsed to localize the nerve and onset and duration of anaesthesia. 

 Group A Group B 
P value 

 mean SD N mean SD N 

Time to locate the nerve 11.03 0.74 12 3.2 1.75 12 0.005 

Onset of anaesthesia 2.8 0.34 9 1.57 0.35 12 0.005 

Duration of anaesthesia 80.99 7.44 9 88.15 6.96 12 0.039 

* SD= standard deviation, N= number 

 

 

Fig. 1. Poisoning of the ultrasound transducer and spinal needle for ultrasound-guided mandibular. 

 

Fig. 2. (A) photograph showing the mandible as a hyperechoic line (yellow arrowheads) and the mandibular nerve as 

immerging into the mandibular foremen as a hypoechoic spherical structure (white arrowhead). (B) 

photograph showing the mandibular nerve (Red arrow), the mandible (Yellow line) and the spinal needle 

(green dotted line). 
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مقارنة لتخذير عصب الفك السفلي بالتوجيه بالموجات فوق الصوتية دراسة 

 والطريقة التقليذية في الماعز

 محمد علي عبذالقويو  *شريفال محمد وفقي

 .ِصش ،اٌٛادٞ اٌجذ٠ذجاِعح  ،و١ٍح اٌطة اٌث١طشٞ ،اٌجشاحح ٚاٌرخذ٠ش ٚالأشعحلسُ 

 

 الملخص

أخفاض ِٓ ح١س ٚٚفعا١ٌرٙا  اسذفاع ٔسثح الأِاْعٍٝ اٌرخذ٠ش اٌعاَ تسثة  ٠فضً اٌرخذ٠ش اٌّٛضعٟ ٚإٌّطمٟٟ الأغٕاَ، ف

الإصاتاخ اٌجشاح١ح فٟ الاسٕاْ ٚجزٚس٘ا ٚج١ٛتٙا اٌعظ١ّح اٌرىٍفح. ذعُرثش اٌحمٓ اٌعصث١ح ٌٍعصة اٌفىٟ أساس١ح لإداسج 

ٙح تاٌّٛجاخ فٛق اٌصٛذ١ح سؤ٠ح فٟ اٌٛلد اٌحم١مٟ ٚذٛج١ٙاً طش٠مح ، ٚاٌىسٛس، ٚالأٚساَ اٌفى١ح. ذٛفش ٚاٌٍصح اٌحمٓ اٌّٛجَّ

ٗ تاٌّٛجاخ فٛق اٌصٛذ١ح ٚذم١ٕح اٌحمٓ اٌع١ّاء ً ٌلإتشج. ذماسْ ٘زٖ اٌذساسح ت١ٓ ذم١ٕح اٌحمٓ اٌعصثٟ اٌّٛجَّ . اٌرم١ٍذ٠ح دل١ما

١ّاء ٌٍعصة اٌفىٟ اٌسفٍٟ عٍٝ أساط اٌعلاِاخ حمٕح ع 42ِٓ الأغٕاَ اٌثاٌغح. أجُش٠د  42شاسن فٟ اٌرجشتح اٌسش٠ش٠ح 

ٙح تاٌّٛجاخ فٛق اٌصٛذ١ح فٟ   42اٌرشش٠ح١ح تشىً عشٛائٟ عٍٝ جأة ٚاحذ ِٓ اٌفه اٌسفٍٟ. ٚأجُش٠د اٌحمٓ اٌّٛجَّ

ٗ تاٌّٛجاخ فٛق اٌصٛذ١ح واْ أوصش فعا١ٌح تشىً ٍِحٛظ، ح١س  ذجشتح أخشٜ تشىً عشٛائٟ. أظٙشخ إٌرائج أْ إٌٙج اٌّٛجَّ

( دل١مح فٟ ذجاسب اٌحمٓ اٌع١ّاء. وّا تٍغد 1.12± 77.12( دل١مح ِماسٔحً تـ )7.1± 2.4رغشق ذحذ٠ذ فرحح اٌفه اٌسفٍٟ )اس

ٗ تاٌّٛجاخ فٛق اٌصٛذ١ح )  4.2( دل١مح، ت١ّٕا اسرغشلد اٌرجاسب اٌع١ّاء ).1.2± 1..7فرشج تذء اٌرخذ٠ش فٟ اٌحمٓ اٌّٛجَّ

ٙح تاٌّٛجاخ فٛق اٌصٛذ١ح اٌحفاظ عٍٝ اٌرخذ٠ش ٌّذج أطٛي )( دل١مح. علاٚجً عٍٝ رٌه، أظٙشخ ±1.22  22.7اٌحمٓ اٌّٛجَّ

دل١مح(. فٟ إٌٙج اٌع١ّاء، فشٍد شلاز ذجاسب فٟ ذحم١ك اٌرخذ٠ش تسثة  1.2± 21.3دل١مح( ِماسٔحً تإٌٙج اٌع١ّاء ) ±9.3

ٗ تاٌّٛجاخ فٛق اٌصٛذ١ح ِضا٠ا صعٛتاخ اٌرحذ٠ذ، ِّا ٠ثشص ذحذ٠اخ اٌرم١ٕاخ اٌع١ّاء. فٟ اٌخراَ، ٠مُذَ اٌحمٓ ا ٌعصثٟ اٌّٛجَّ

 .ٚاضحح عٍٝ اٌرم١ٕاخ اٌع١ّاء ِٓ ح١س اٌجذٜٚ ٚاٌىفاءج ٚاٌذلح

 .اٌعصة اٌفىٟ , اٌرخذ٠ش, اٌّٛجاخ فٛق صٛذ١ح ,  اٌّاعض الكلمات الذالة:
 


