Total Spinal Block

A total spinal block is a rare and very serious complication that occurs after excessive cephalad spread of the local anesthetic. It can occur during single-shot spinal anesthesia or as a result of inadvertent intrathecal spread of epidural medication after unintentional dural puncture or catheter migration. Subdural spread of the local anesthetic can also cause a high block[218] characterized by a high sensory level, sacral sparing, and incomplete or absent motor block. Single-shot spinal anesthesia after a failed spinal or patchy epidural may also precipitate a total spinal.[219] There are several possible mechanisms for high spinal blocks when a spinal is attempted after failed epidurals. Expansion of the epidural space may compress the spinal canal and encourage cephalad spread of intrathecal drugs. Rapid transfer of local anesthetic from the epidural space across the dural hole may also occur. In addition, sufficient local anesthetic may be present in the nerve roots to decrease the dose requirements of subsequent spinal anesthesia.[220] In the case of a nonemergency cesarean section when a patchy block is present, several options are possible without resorting to a single-shot spinal. An epidural catheter can be relocated and the drug titrated through the catheter. Alternatively, a CSE can be placed in which a fraction of the usual spinal dose can be administered; again, the catheter can be used to titrate to a desired level. Other options include repeating a spinal after waiting for the original block to resolve or converting to a general anesthetic.
Factors Affecting Block Height

More than 20 factors may alter spinal anesthetic block height ( Table 43-4 ).[100] [101] Table 43-5 lists the most important documented factors. Unlike epidural dose requirements, weight is not related to block height during spinal anesthesia. Patient height is related, although the contribution is minor compared with more important factors. Age, injection rate and barbotage of isobaric and hyperbaric solutions have not been shown to affect block height, although injection rates in these studies have been above 0.1 to 0.2 mL/sec.[104] It is becoming clear that the direction of spinal needle lateral-facing openings affect block height levels, even with isobaric spinal solutions.[105] [106] Other maneuvers that do not appear to affect block height are coughing and straining after local anesthetic injection. This is related to the physics of injecting drugs into a closed column of CSF, which instantaneously transmits pressure changes throughout the CSF column, such as those that occur with coughing or straining ( Table 43-6 ). [100] 

	TABLE 43-5 -- Factors influencing block height

	Controllable factors

	Dose (volume × concentration)  

	Site of injection along neuraxis

	Baricity of local anesthetic solution

	Posture of patient  

	Direction of bevel

	Factors not controllable

	Volume of cerebrospinal fluid  

	Density of cerebrospinal   fluid

	Adapted from Stienstra R, Veering BT: Intrathecal drug spread: Is it controllable? Reg Anesth Pain Med 23:347, 1998.


	TABLE 43-6 -- Factors probably unrelated to the height of spinal anesthetic block

	Added vasoconstrictor

	Coughing, straining, or bearing down (labor)

	Barbotage

	Rate of injection (except hypobaric)

	Needle bevel (except Whitacre needle)

	Gender

	Weight




To prevent prolongation of a patient's recovery room stay and therefore unnecessarily introduce institutional inefficiency, inpatients should be allowed to leave the recovery room after spinal anesthesia after it can be demonstrated that their block is receding appropriately (at least four dermatomes' regression or a spinal level of less than T10), they are hemodynamically stable, and they are comfortable. After spinal anesthesia, outpatients should be able to ambulate without orthostatic changes and void before their discharge (see Chapter 68 ).

Intraoperatively, during high spinal anesthesia, patients occasionally complain excessively about dyspnea. This is not a result of significantly decreased inspiratory capacity but most often seems related to loss of chest wall sensation, which does not allow patients to experience the reassurance of a deep breath. This impediment to patient acceptance can often be overcome by instructing the patients to raise a hand near the mouth and exhale forcefully. The tactile appreciation of the deep breath seems to provide reassurance.

Clinical Pearls:

High Spinal = Block too high. The patient may complain of difficulty in breathing or of tingling in the arms or hands. Do not tilt the table "head up". 
Signs / Symptoms.
· Nausea or vomiting.  This may occur with high spinal blocks that may be associated with hypotension. Check the blood pressure and treat accordingly.
· Hypotension - Remember that nausea may be the first sign of hypotension. Repeated doses of vasopressors and large volumes of fluid may be necessary. 
· Bradycardia - give atropine. If this is not effective give ephedrine or adrenaline. 

· Increasing anxiety - reassure. 

· Numbness or weakness of the arms and hands, indicating that the block has reached the cervico-thoracic junction. 

· Difficulty breathing - as the intercostal nerves are blocked the patient may state that they can't take a deep breath. As the phrenic nerves (C3,4,5) which supply the diaphragm becomes blocked, the patient will initially be unable to talk louder than a whisper and will then stop breathing. 

· Loss of consciousness.
Treatment of Total Spinal
Although rare, total spinals can occur with frightening rapidity and result in the death of the patient if not quickly recognized and treated. They are more likely to occur when a planned epidural injection is, inadvertently, given intrathecally. The warning signs that a total spinal block is developing are:

Call for help - several pairs of hands may be useful!
· ABC Resuscitation 

· Intubate and ventilate the patient with 100% oxygen.

Treat hypotension and bradycardia with intravenous fluids, atropine and vasopressors as described earlier. If treatment is not started quickly the combination of hypoxia, bradycardia and hypotension may result in a cardiac arrest.

· Ventilation will need to be continued until the spinal block recedes and the patient is able to breathe again unaided. The time this will take will depend on which local anesthetic has been injected. 

· Once the airway has been controlled and the circulation restored, consider sedating the patient with a small dose of a benzodiazepine as consciousness may return before muscle power and the patient will find it distressing to be unable to breathe properly. 
