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Preface

“If you want different results, don’t keep doing the same thing”

Albert Einstein (1879-1955)

Editorial Servet has the honor to present this eighth volume of its collection “Small animal surgery”. This work represents the culmination of years of arduous work carried out by a team of specialists in small animal surgery and contains a selection of the main surgical procedures explained in the previous volumes of the collection with an added value: 53 high-quality, educational videos that will guide readers through the surgical procedure.

The book you have in your hands is dedicated, once again, to surgery, perhaps the most spectacular activity of a veterinary clinician: probably because it is a direct therapy, carried out by hand, and it confers a kind of magical power on the surgeon, aided by the fact that a disorder can often be solved very rapidly in the operating theatre.

The art of surgery is an “acid test” for the novice surgeon, with successes that can be spectacular and greatly add to the prestige of the surgeon, but failures that can be dramatic too. Either way, the mythical aura that surrounds both surgery and the surgeon force us to plan each surgical intervention in detail, in order to obtain the best results in the shortest time and with the least possible trauma. And that is precisely why the 53 videos added in this new work will be of great help for any surgeon. The subtitles explain step by step how the surgeon is performing the surgery and the image in motion guides the surgeon in a number of situations in the most visual and educational manner. We sincerely hope we will get the most of them. All this will not only be of benefit to the patient but will also ensure that the clinician enjoys being in the operating theatre, as surgery can and should be a pleasure.

This volume you have before you reflects the extensive surgical experience of all the collaborators and particularly that of Dr José Rodriguez and his knowledge to face the surgical challenges. Undoubtedly, the success of any surgical procedure depends on the skills and abilities of the surgeon and his or her team to identify and manage bleeding precisely, efficiently and effectively before, during and after procedure.

As in the previous books, we apologize for the quality of some of the visuals. Please, note that these were snapshots or videos taken during surgery, sometimes with sub-optimal framing, lighting and focus.

As always, the aim has been to contribute to the development of your daily clinical activities. Both the author and his collaborators would be satisfied if they were able to give you some ideas, and ever happier if they had been able to transmit their love of surgery.

We hope that images, videos, comments, recommendations and tips contained in this book will contribute to good planning for surgery on your patients. In any case, we thank you for your attention, and enjoy the operations you will perform.

Editorial Servet, Grupo Asís Biomedia.

September 2016, Zaragoza (Spain).



	How to use this book
	



“Surgical techniques in small animals” is a selection of the main surgical procedures explained in the previous volumes.

The surgical techniques are classified according to degree of difficulty, basic and advanced. They are dedicated to different anatomical areas: cardiorespiratory system, circulatory system, gastrointestinal system, genitourinary system, reproductive system and endocrine system. This book also includes some techniques of bloodless surgery.

The book gives step-by-step, detailed explanations of surgical procedures aimed at resolving the most common disorders. But undoubtedly, the greatest asset of this book is that it is based on highquality videos, which accompany each of the surgical techniques.
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	José Rodríguez
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This technique consists of the administration of an intravenous injection of positive contrast medium that will progressively opacify the kidneys, ureters and urinary bladder, depending on the kidney’s ability to concentrate and excrete the contrast.

The positive contrast medium for this technique must be iodinated. Usually, an ionic iodinated medium will suffice (e.g. sodium amidotrizoate), except in high risk patients, when a non-ionic iodinated contrast medium is recommended (iohexol or iopamidol).


For excretory urography, an iodinated contrast medium should be used.



The recommended dose of the contrast medium is 450-880 mg of the iodine compound/ kg body weight.

The patient should be prepared for this study. Solid food should be withheld for 24 hours before the study, because it is essential that the digestive tract is empty to optimize radiographic visualization of the kidneys and ureters. Rectal enemas 12 and 3 hours before the study are also recommended. The technique starts with catheterization of the cephalic or jugular vein, followed by a bolus injection of the contrast medium.

The sequential radiographic exposures should be taken at the following intervals:

[image: ]Immediately after injection of the contrast medium (VD projection).

[image: ]15 seconds after injection (VD projection).

[image: ]5 minutes after injection (VD, Lat and oblique projections).

[image: ]15 minutes after injection (VD and Lat projection).

[image: ]30 minutes after injection (VD and Lat projection).

Visualization of renal opacification after injection of the contrast medium depends on the functionality of the kidney: the poorer the function, the poorer the opacification. It may therefore be necessary to increase the dose of the contrast medium in patients that present some degree of renal insufficiency. Be careful, iodinated contrast agents can induce nephropathies.

Correctly performed excretory urography may be diagnostic for many disorders affecting the kidney and ureters (Figs. 1-8)


The degree of renal opacification during excretory urography depends on the functionality of the kidney.




[image: ]

Fig. 1. Excretory urography 5 minutes after IV injection of the contrast medium. Lat projection.
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Fig. 2. Excretory urography 5 minutes after IV injection of the contrast medium. VD projection.




[image: ]

Fig. 3. Excretory urography 15 minutes after IV injection of the contrast medium. Lat projection. It can be seen that both ureters (u) terminate beyond the bladder trigone. In this case, excretory urography provided a definite radiographic diagnosis of ectopic ureters.
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Fig. 4. Excretory urography 15 minutes after IV injection of the contrast medium. VD projection. It can be seen that both ureters (u) terminate beyond the bladder trigone. A diagnosis of ectopic ureters.
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Fig. 5. Lat projection of the abdomen of a cat. The plain radiograph shows an abnormally large left kidney.




[image: ]

Fig. 6. The VD projection after IV injection of the contrast medium showed poor functionality of the left kidney. The diagnosis was renal lymphoma.




[image: ]

Fig. 7. VD projection of a cat 5 minutes after IV injection of an iodinated medium. The right kidney has an abnormal shape (blue arrow), compatible with a renal infarct, the left shows an obstruction of the ureteral flow (yellow arrow).




https://player.vimeo.com/video/180708205

Watch this video

Excretory urography
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Fig. 8. VD projection of a dog minutes after IV injection of an iodinated medium. It shows that the renal pelvises and the ureters are extremely dilated.









	Preventative hemostasis
	José Rodríguez, Jorge Llinás





[image: ]



Preventative hemostasis limits bleeding from the tissues once they are affected and dissected during the procedures. It can be done temporarily in order to achieve an entirely bloodless operating field, for example, in the amputation of a finger, or it can be definitive, to prevent bleeding from a vessel that will be sectioned and not reconstructed, such as ovarian vessels during an ovariectomy.


Preventative hemostasis reduces the duration of the procedure.



This type of hemostasis can be achieved using chemical, thermal and mechanical methods, as can be seen in the following chapters.

On limbs, inflatable bands or an Esmarch bandage can be used externally for a certain amount of time to prevent irreversible ischemia of the tissue. Inside the organism, forcipressure or atraumatic clamps (vascular clamps) can be used, with a Rummel tourniquet to stop blood flow temporarily (Fig. 1).

Preventative hemostasis techniques for tissues and organs are based on the use of a range of instruments and materials to prevent bleeding from vessels before being sectioned (Figs. 2 and 3). These techniques include the use of clamps and vascular clamps, ligatures and sutures, vasoconstrictive drugs and high energy techniques used to induce blood coagulations before sectioning the tissue.


Preventative hemostasis can damage the blood vessels. Before completing the procedure it must be ensured that the tissue is not damaged and that there is limited chance of secondary hemorrhage.




[image: ]

Fig. 1. Fitting of a Satinsky vascular clamp on the caudal vena cava to prevent bleeding during surgery.




[image: ]

Fig. 2. The use of bipolar scissors when performing a lateral thoracotomy helps to coagulate the blood in the relevant vessels before sectioning, and thus minimizing blood loss during the procedure.




[image: ]

Fig. 3. Surgical staplers close blood vessels safely and permanently before sectioning. This case shows preventative hemostasis using stapling of the renal vessels before completing a nephrectomy.









	Hydrodissection
	José Rodríguez, Carolina Serrano, Amaya de Torre, Cristina Bonastre, Ángel Ortillés



The technique of hydrodissection used by the authors is based on the injection of saline solution into the tissue in question. This simplifies dissection, reduces surgical trauma and improves the view of the blood vessels, allowing selective hemostasis (Fig. 1).


Hydrodissection is used to separate tissues of different elasticity and consistency, minimizing blood loss.




[image: ]

Fig. 1. This patient is undergoing a nephrectomy. In order to simplify the dissection of the renal hilum and identify the renal vessels more easily, saline solution is injected into the adipose tissue of the hilum.
As shown in the image below, the saline helps to identify blood vessels swiftly and precisely (renal vein marked by the arrow).



In delicate and elastic tissues low-pressure hydrodissection is used by injecting saline with a 20 ml syringe around the structure to be dissected. This is highly effective in low resistance tissues such as subcutaneous or fatty tissue and the retroperitoneal space (Figs. 2-4).


[image: ]

Fig. 2. The injection of saline into the perirenal tissue is simple and can be done easily with a 10 or 20 ml syringe.




[image: ]

Fig. 3. The “edematization” of the adipose tissue of the renal hilum helps the surgeon to visualize and dissect the renal vessels more safely.




[image: ]

Fig. 4. Hydrodissection makes it easy to identify, dissect and occlude blood vessels before cutting.



In most cases, multiple infiltrations are necessary in order to separate tissue correctly (Fig. 5).

Cold hydrovasoconstrictive dissection

If hydrodissection is done using a solution of 1:200,000 or 1:400,000 epinephrine to saline, tissues can be separated along their natural planes and bleeding is reduced considerably thanks to the vasoconstriction caused by epinephrine, without any cardiovascular side effects (Fig. 6).


If a solution of epinephrine and lidocaine is added to the saline used, not only hydrodissection in achieved but also reduced bleeding.




[image: ]

Fig. 5. This case shows the hydrodissection of the tissue around the external ear canal prior to resection. Several punctures are required around the canal to allow the even distribution of the saline solution.



For a better vasoconstrictive effect, wait 5 to 10 minutes before starting surgery.


If a 20 ml syringe is to be used for the hydrodissection, take 0.1 ml of epinephrine (1 mg/ml) with an insulin syringe (4100) and add this amount to the 20 ml syringe preloaded with saline solution (1:200,000 dilution)*.




[image: ]

Fig. 6. Images taken before (A) and after (B) periocular injection of a saline and epinephrine solution (1:200,000). This reduces bleeding when approaching the subconjunctival and retrobulbar space, and notably simplifies the dissection of the muscles and tissues adhering to the eye.




Bleeding is minimal, without postoperative complications and with normal healing.




https://player.vimeo.com/video/180708206

Watch this video

Hydrodissection enucleation
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Fig. 7. In superficial surgery, a solution containing a vasoconstrictive agent can be used to reduce intraoperative bleeding.
These images show two patients undergoing the repositioning of tear glands on the nictitating membrane. Condition of the tissue without using the vasoconstrictive solution (A). Effect of the administration of this solution over the surface of the eye; the operation is easier and faster due to vasoconstriction and reduced bleeding is achieved (B).



The dilution of epinephrine in saline solution at 1:200,000 can also be instilled over the tissue to reduce bleeding during superficial procedures. This reduces the application of other haemostatic techniques and the duration of the procedure (Fig. 7).


The amount of epinephrine injected into the patient must be controlled and any possible cardiac alterations (tachycardia, arrhythmia) or high blood pressure must be monitored.



Pressurized hydrodissection

When hydrodissection is to be used for fibrous and denser tissue, the saline must be injected at greater pressure in order to separate the tissue. In these cases, small 2 ml syringes are needed, which have been proven to provide a more forceful injection than other larger ones.

An excellent and cheap alternative, when considerable pressure is required to overcome tissue resistance, is the syringe pressure gun (Fig. 8). This system was designed by an Indian maxillofacial surgeon to facilitate the dissection of gingival tissue.

Another option when large quantities of liquid are in use is to use a pressure sleeve for fast fluid infusion, placed around a bag of lukewarm saline (Fig. 9). This system can create pressure of 33,330.6 -39,996.7 Pa (250 and 300 mmHg or 0.34-0.40 bar), sufficient to separate the tissue without trauma or damage to blood vessels.

Hydrodissection is a safe method of dissection, although it can have disadvantages:

[image: ]If high Prevalence equipment is being used, the efficacy of hemostasis via electrocoagulation or laser is lessened as the tissue is saturated with saline solution.

[image: ]If large amounts of saline are used, the patient may suffer hypothermia due to the cooling effect of this irrigation. This may be more severe if the saline is not warmed.

[image: ]If hydrodissection is performed using the epinephrine solution, cardiovascular alterations may occur if it passes into the circulation and concentrated solutions are being used. Necrosis may even occur in the surrounding tissue caused by ischemia due to intense vasoconstriction.


[image: ]

Fig. 8. Professional silicone application gun adapted to hold a 10-50 ml syringe.

With this application gun a pressure of 5,880,000 Pa (60 bar) can be achieved for hydrodissection of strongly adhered and fibrous tissue.



External hydrodissection

Hydrodissection using a high pressure stream of saline is becoming widespread in human surgery as a means of achieving atraumatic dissection of tissues with different elasticity and consistency, thus permitting the selective dissection of tissues with minimal blood loss.

Specific equipment is available to generate streams of saline at a pressure of between 294,000 and 5,880,000 Pa (30 and 60 bar), but these are possibly too expensive for veterinary surgeons.


With this type of dissection, the tissue surfaces can be defined more easily and anatomical structures can be separated more precisely.




[image: ]

Fig. 9. Pneumatic perfusion system for injecting saline into tissue under pressure.

In this case, it is being used to separate and dissect adhesions created around the pancreas as the result of an ovariectomy performed several months earlier.



* Author’s Note: regarding the epinephrine dilution, it is understood that a dilution of 1:200,000 is obtained by diluting a capsule of epinephrine (1 mg/ml) in 199 ml of saline solution.







	Ophthalmic surgery. Entropion
	José Rodríguez, Carolina Serrano, Amaya de Torre, Cristina Bonastre, Ángel Ortillés
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Hotz-Celsus blepharoplasty

The Hotz-Celsus blepharoplasty is the technique of choice in cases of congenital entropion. It consists of the resection of a half-moon piece of skin in the inverted part of the eyelid, which is then sutured back into its normal position.

Entropion

Entropion is the folding or inversion of the eyelid into the eye, resulting in hairs touching, irritating and injuring the conjunctiva and cornea (Fig. 1). It can be caused by:

[image: ]Over-development of the palpebral skin.

[image: ]Sinking of the eyeball into the socket.

[image: ]Increased eyelid weight.

[image: ]Excessive skin laxity.

[image: ]Malformation of the palpebral fold.

The clinical signs observed are:

[image: ]The animal rubs at its face.

[image: ]Epiphora.

[image: ]Blepharospasm.

[image: ]Anophthalmia.

[image: ]Palpebral dermatitis due to continuous contact with tears.

[image: ]Redness of the eye due to hyperemia of the conjunctival vessels.

[image: ]Corneal injury and edema.

[image: ]Vascularization and corneal melanosis in chronic cases.


[image: ]

Fig. 1. Congenital entropion causes eye pain, blepharospasm and excess tear secretion (white arrow) (A), blepharitis (yellow arrow) and corneal injuries (blue arrow) (B).




After administering anesthetic drops to remove the blepharospasm, an assessment is made of the amount of skin invading the eye and the most affected palpebral area.



In order to resolve congenital entropion, the surgical technique of choice is an adapted Hotz-Celsus blepharoplasty (Figs. 2-6). This involves the resection of a crescent shape from the affected palpebral area to return the eyelid to its correct anatomical position (Fig. 2).


[image: ]

Fig. 2. The modified Hotz-Celsus blepharoplasty removes the section of skin causing the entropion. The first incision is made approximately 1-2 mm from the edge of the eyelid, and the second is made at a distance determined prior to the procedure, to remove excess skin and position the edge of the eyelid correctly.




The eyelids are highly vascularized, and this surgery causes considerable bleeding. Postoperative inflammation is very common.




https://player.vimeo.com/video/180708207

Watch this video

Congenital entropion
(Hotz-Celsus blepharoplasty)



This procedure causes hemorrhage as the eyelids are highly vascularized. In this case, bleeding is controlled by compression using a gauze sponge.

Palpebral sutures are made using simple stitches with fine multi-thread material (5/0 silk), taking care to keep the knots away from the edge of the eyelid in order to prevent the ends from injuring the eye (Fig. 3).


[image: ]

Fig. 3. When using simple stitches, the knots should be kept away from the eye; the tail ends should be left long to remain flexible and not injure the cornea should they touch it.









	Case / Hotz-Celsus blepharoplasty with CO2 laser
	José Rodríguez, Carolina Serrano, Amaya de Torre, Cristina Bonastre, Ángel Ortillés




A one-year-old cat was brought in for an ophthalmic consultation with signs of pain in the left eye as a result of congenital entropion.

After topical anesthesia of the eye, it was established that the excess skin measured approximately 2-3 mm. The rest of the ophthalmological examination was normal.

The surgical technique required in this case is a Hotz-Celsus blepharoplasty.

Bleeding can be avoided and the Hotz-Celsus blepharoplasty simplified using a CO2 laser to make incisions and resect the affected skin. This is done as follows:

[image: ]The surface of the eye is protected with a layer of cotton wool soaked in saline solution.

[image: ]The lower point of the second incision is marked as a reference point (Fig. 1).

[image: ]The skin of the eyelid is held taut using a palpebral spatula covered with a gauze soaked in saline solution to absorb the energy from the CO2 laser in case of impact. The first incision is made at 1-2 mm from the edge of the eyelid (Fig. 2).


[image: ]

Fig. 1. The cornea is protected with a layer of cotton wool soaked in saline solution. The lower edge of the second incision line is marked to establish the skin area to be resected.




In this case the CO2 laser was used in continuous mode and continuous wave, with an output of 5 W.




[image: ]

Fig. 2. The first skin incision is made approximately 1.5 mm from the palpebral edge, keeping the skin tense using a spatula wrapped in a dampened gauze.



[image: ]The second incision is made between the ends of the previous incisions and the point initially marked as the bottom point of the V of this incision (Fig. 3).


[image: ]

Fig. 3. The second incision connects the two ends of the first incision with the mark initially made to establish the extent of the resection.



[image: ]The skin marked by the previous incisions is also resected using a slanting laser beam to cause minimal damage to the orbicular muscle (Figs. 4 and 5).


[image: ]

Fig. 4. With the CO2 laser the resection of the skin from the eyelid is bloodless.




Surgical laser hastens and simplifies palpebral surgery, as there is no intraoperative bleeding (Fig. 5).




[image: ]

Fig. 5. This image shows the immediate result of the skin resection using laser.



[image: ]In these cases the authors do not suture the palpebral incision, leaving it to heal by second intention (Fig. 6).


[image: ]

Fig. 6. Result of the above procedure in the immediate postoperative period.



After surgery an antibiotic and anti-inflammatory ointment should be applied three times a day for one week.

The final result is satisfactory as can been seen in other cases employing the same technique without sutures, such as a Shar Pei (Fig. 7) and a Pug (Fig. 8)


[image: ]

Fig. 7. Images of a Hotz-Celsus blepharoplasty performed using CO2 laser on a Shar Pei, 24 hours (A) and 12 days after surgery (B).




[image: ]

Fig. 8. Images of a Hotz-Celsus blepharoplasty performed using CO2 laser and a medial canthoplasty in a Pug, 4 days (A) and 10 days (B) after surgery.









	Lumbosacral epidural anesthesia
	María José Martínez
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Aim

To reduce the requirement for general anesthetics and to increase analgesia during surgical procedures on the hindquarters.

An appropriate drug is injected into the epidural space with a spinal needle inserted between the last lumbar and the first sacral vertebrae (Fig. 1).


Do not use epidural anesthesia alone. If general anesthesia is not used, the patient should be deeply sedated.



Required materials (Fig. 2)

[image: ]Electric clippers.

[image: ]Local antiseptics.

[image: ]Sterile surgical gloves.

[image: ]Disposable spinal needles.

[image: ]Small syringes to check the correct position of the needle (to identify the loss of resistance).

[image: ]Syringes of different sizes to administer the drug.


[image: ]



Drugs used


[image: ]









	[image: ]
	Local anesthetics may produce hypotension. Correct existing hypotension before administering epidural anesthesia.





[image: ]

Fig. 1 Radiograph to identify the position of the spinal needle. This is done if there is uncertainty about the location of the epidural space.




[image: ]

Fig. 2. Materials required for epidural anesthesia:



[image: ]Small low-resistance syringes to locate the epidural space.

[image: ]Spinal needles of varying thickness and length.

Landmarks

The iliac wings and the spinous processes of the 7th lumbar and the 1st sacral vertebrae (Fig. 3).


[image: ]

Fig. 3 Anatomical landmarks to locate the insertion point for the spinal needle into the vertebral channel:

[image: ]Iliac wings.

[image: ]Spinous process of L7.

[image: ]Spinous process of S1.



The thumb and middle finger of the non-dominant hand are used to palpate the iliac wings on both sides of the vertebral column. The spinous process of L7 is identified with the index finger of the same hand. The lumbosacral space (L7-S1), which feels like a depression, is located by caudal and cranial movement of the finger (Figs. 4 and 5).


[image: ]

Fig. 4 The thumb and middle finger are placed over the iliac wings and the index finger palpates the spinous process of L7.




[image: ]

Fig. 5 Next, the spinous process of S1 is palpated to identify the space where the spinal needle will be inserted.




[image: ]

Fig. 6 The patient is positioned in sternal recumbency with the hind legs pulled forwards to widen the lumbosacral space.



Technique

Patient positioning

After sedation the patient is positioned in one of the following ways, depending on the veterinarian’s comfort or preference:

[image: ]On the sternum with the hind legs pulled forward (Fig. 6).

[image: ]In lateral recumbency with the hind legs pulled towards the head.

In both positions, expansion of the lumbosacral space will be achieved. After injecting the anesthetic, the patient is placed in ventral or dorsal recumbency to obtain a uniform distribution of the anesthetic on both sides of the spinal column. If the patient is placed in lateral recumbency, the anesthesia of nerve roots on the lower side will be increased.

Preparation of the area

[image: ]Shaving and aseptic preparation of the area.

[image: ]Use sterile gloves and meticulous aseptic technique to prevent infection.


[image: ]

Fig. 7 The area is prepared like any other surgical field: shaving, washing with antiseptic soap and the application of povidone-iodine.



Inserting the needle

With the dominant hand, the spinal needle is introduced perpendicularly into the space between the spinous processes of L7 and S1 (Figs. 8 and 9). It is inserted slowly until perforating the ligamentum flavum, indicated by a small characteristic “pop” and a loss of resistance (Fig. 10).


[image: ]

Fig. 8 The needle is inserted between the spinous processes of L7 and S1.




https://player.vimeo.com/video/180708209

Watch this video

Epidural anesthesia




[image: ]

Fig. 9 The needle should be introduced perpendicular to the skin.




[image: ]

Fig. 10 When the ligamentum flavum is perforated, a metallic “pop” and a loss of resistance to passage of the needle are noted.




Sometimes, particularly if the veterinarian is inexperienced, the needle may hit the body of L7 and has to be redirected in a caudal direction to reach the vertebral channel. Until sufficient experience has been gained, it is advisable to take a lateral X-ray of the area to determine the length of the needle required and the depth to which it has to be inserted to reach the vertebral canal.




[image: ]

Fig. 11 Once the epidural space has been reached, the stylet of the spinal needle is withdrawn. If there is a need to reposition the needle, always replace the stylet to do so.




[image: ]

Fig. 12 Inspect the hub to ensure that no cerebrospinal fluid or blood comes out.



Next, the stylet is withdrawn from the spinal needle (Fig. 11) and the hub inspected for the presence of cerebrospinal fluid or blood (Fig. 12).

The presence of cerebrospinal fluid (Fig. 13) (resulting from a subarachnoid puncture) may be common in small and miniature breeds; if this happens, the needle should be redirected in a caudal direction or the dose of the anesthetic reduced to one third of the calculated dose. If the full calculated dose is injected, complete spinal anesthesia may ensue, with cardiovascular and respiratory depression or collapse.

If blood is observed, the ventral venous plexus that runs on the bottom of the vertebral canal has been punctured. In this case, the needle should be withdrawn and another attempt should be made to position it correctly.

If the tail moves, the nervous tissue may have been punctured. In this case, the location of the needle has to be modified slightly, but there is no need to withdraw it.


If the anesthetic is injected intravascularly, convulsions, cardiorespiratory depression and the absence of regional anesthesia may result.



[image: ]

Fig. 13 If cerebrospinal fluid appears, the needle should be repositioned more caudally or the dose of the anesthetic should be reduced.



Checking the location

To check that the needle is correctly positioned in the epidural space, 0.5 ml sterile saline is injected and should enter without the slightest resistance. For this it is best to use special loss-of-resistance syringes (Fig. 14), or, in their absence, a glass syringe.


[image: ]

Fig. 14 To check that the needle is in the correct position, inject a small amount of sterile saline, which should enter easily without any resistance.



Administering the anesthetic

The anesthetic should be warmed to body temperature and injected slowly over 30-60 seconds. As in the previous test, this should not meet any resistance (Figs. 15 and 16).

A test dose of 0.5-1 ml lidocaine hydrochloride 2 % produces rapid dilatation of the external anal sphincter, which is further proof that the technique has been performed correctly.


[image: ]

Fig. 15 The anesthetic is introduced into the epidural space.




[image: ]

Fig.16. The liquid should enter without meeting any resistance.



Adverse effects

[image: ]Subarachnoid or intravascular injection may produce paralysis of the respiratory muscles, hypotension, Horner’s syndrome, and hypoglycemia due to sympathetic block, muscular contractions, convulsions and coma.

[image: ]If the injection technique is incorrect, anesthesia may be delayed or absent; paresis and/or sepsis may also ensue.

Use the correct technique. Choose an appropriate anesthetic and calculate the dose accurately. Ensure the correct positioning of the spinal needle. Use a test injection.

Contraindications

[image: ]Local anatomical anomalies.

[image: ]Local dermatitis (lumbar).

[image: ]Sepsis.

[image: ]Clotting disorders and hemorrhage.

[image: ]Uncorrected hypovolemia.

[image: ]Central or peripheral nerve disorders.

[image: ]Increased intracranial pressure.







	[image: ]
	The advantages of epidural anesthesia outweigh the possible risks.










	Urethral catheterization
	Manuel Alamán
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Urethral catheterization is one of the most common procedures in clinical veterinary practice. Patients that present with urine retention, for whatever reason, must be catheterized to ensure urethral patency is maintained. It may also be necessary to catheterize the bladder to obtain a urine sample for analysis.


[image: ]

Fig. 1 Before urinary catheterization, the area should be prepared as aseptically as possible using a diluted povidone-iodine solution, introduced into the prepuce with a syringe.




[image: ]

Fig. 2 After introducing the antiseptic solution into the prepuce, the syringe is removed and the preputial orifice is compressed between thumb and index finger.




[image: ]

Fig. 3 The antiseptic solution stays in contact with the mucosa for a short while and is then released.




[image: ]

Fig. 4 Next, the penis is exteriorized. To do so, the prepuce is drawn back with one hand, while the other hand holds the base of the penis and pushes it in a cranial direction.




[image: ]

Fig. 5The catheter has to be sterile. To avoid contamination before catheterization, it is important that it only touches the penis.




Catheterization may introduce infection. It is important to perform this procedure in an aseptic manner.



https://player.vimeo.com/video/180708212

Watch this video

Urinary catheterization




[image: ]

Fig. 6 While keeping the penis exteriorized with one hand, the urinary orifice is identified and the tip of the catheter is inserted.




[image: ]

Fig. 7 The catheter is gently advanced until reaching the bladder. The use of a semi-rigid catheter facilitates this procedure, especially in cases with urethral obstruction.




[image: ]

Fig. 8 The bladder is emptied by connecting a sterile syringe to the end of the catheter.









	Cystocentesis
	José Rodríguez





[image: ]



Cystocentesis is used to obtain sterile urine samples directly from the bladder, avoiding contamination of the sample with bacteria or tissue from the urinary tract. It also reduces the risk of ascending urinary tract infection caused by catheterization. Another indication is decompression of the bladder in cases of urethral obstruction that cannot be resolved by retrograde catheterization.

Technique

[image: ]Shave and prepare the area aseptically.

[image: ]Locate and immobilize the bladder against the abdominal wall, taking care not to use excessive pressure (Fig. 1). When the bladder is overly compressed, there is a greater risk of urine leaking around the needle into the peritoneal cavity.

[image: ]The puncture is performed with a 22-21G 40 mm needle, in the midline in females and in a paramedian position in male dogs.

[image: ]The needle is inserted at an angle (45º) in the middle of the bladder, directed towards the trigone (Figs. 2 and 3).

[image: ]The syringe should be held in such a way that the plunger can be retracted without losing grip, drawing up the urine without interruption (Fig. 4).







	[image: ]
	Cystocentesis is a rapid and simple procedure that is better tolerated by queens and bitches than catheterization.


	To facilitate cystocentesis it is recommended to insert the needle with the bevel facing upwards (Fig. 2).





[image: ]

Fig. 1 Stabilize the bladder to ensure correct needle placement. If the bladder is small, and in cats, it is better to immobilize it from the pelvic end.




[image: ]

Fig. 2 Introducing the needle at an angle creates an oblique pathway in the bladder wall that helps closure of the puncture wound when the needle is withdrawn, minimizing urine leaks into the abdominal cavity.




[image: ]

Fig. 3 The tip of the needle is directed towards the distal area of the bladder, the trigone, to ensure all urine can be completely drained, if needed, without having to insert the needle several times.
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