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Abstract

Parkinson’s disease (PD) is a chronic neurological degenerative disease affecting the central nervous system, which is responsible for
progressive disorders such as slow movements, tremors, rigidity, and cognitive disorders. There are no specific recommendations
and guidelines for anesthetic management of patients with PD undergoing ophthalmic procedures. This narrative review aims to
summarise the anesthetic considerations in patients with PD presenting for cataract surgery.
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1. Context

Parkinson’s disease (PD) is the second most common
neurodegenerative disease of the elderly in frequency af-
ter Alzheimer’s disease. It is a chronic condition which af-
fects the central nervous system. It is responsible for the
progressive disorder, including the triad of cardinal motor
symptoms: Rigidity, bradykinesia, and tremor, and symp-
toms related to autonomic dysfunction and cognitive dis-
orders. Symptoms of PD are due to the loss of about 50 -
70% of dopaminergic neurons in the basal ganglia, which
generally worsens as the disease advances (1).

Since patients with PD now enjoy a greater life ex-
pectancy with improvement in therapies, they are more
prone to develop age-related cataracts requiring surgery
and anesthesia. Ophthalmologists usually request gen-
eral anesthesia (GA) for cataract surgery because of in-
voluntary movement. However, GA may mask neurologi-
cal symptoms in the intraoperative period and exacerbate
symptoms in the postoperative period, along with possi-
ble drug interactions between anesthetic and concurrent
drugs used in PD. Patients with PD may benefit from re-
gional anesthesia (RA) because regular medications can be
taken effectively and on time, even though the baseline
tremor may pose possible technical challenges for the sur-

geons.
There is no published data on anesthetic management

or guidelines specific to the choice and conduct of anesthe-
sia for cataract surgery in patients with PD. We conducted a
literature review to highlight new information regarding
anesthetic considerations for cataract surgery in patients
with PD, with the aim of enhancing patient well-being and
ensuring their safety.

2. Search Strategy

In January 2023, a comprehensive search was per-
formed on MEDLINE (Ovid), PubMed, EMBASE, CINAHL,
Google Scholar, and Cochrane databases to locate English
language articles published between January 1970 and De-
cember 2022. The search terms used included various com-
binations of “anesthesia” and “Parkinson’s disease”. Addi-
tionally, relevant case studies were identified, and relevant
articles were sourced from the references of the searched
articles (no double-blind controlled studies were found;
thus, consort flow diagram was not needed). The qual-
ity and applicability of anesthesia techniques for cataract
surgery in patients with Parkinson’s disease were evalu-
ated by the authors based on these articles. As a result, 51
relevant articles were included in this review.
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2.1. Aetiology

The exact cause of PD has yet to be fully understood.
However, it is considered a disease of the basal ganglia
with clinical features arising from the degeneration of
dopaminergic neurons of the substantia nigra (2). This
neurodegenerative disease is characterized by the pro-
gressive development of bradykinesia, resting tremor, and
rigidity (1). As the disease progresses, patients develop
impairment in both gross and fine motor skills (3). A re-
cent study by Baille et al. showed that inspiratory muscle
strength is compromised, even in the early stages of PD, at
a mean disease duration of about two years (4). The patho-
genesis of PD is also believed to be attributed to a combina-
tion of genetic and environmental factors leading to oxida-
tive stress, dysfunctional mitochondria, cellular calcium
imbalance, neuroinflammation, and other neurotransmit-
ter system deficits (5). Some specific causes also identi-
fied include mutations in certain genes, exposure to toxins
such as pesticides, and head injuries.

2.2. Pathogenesis

The pathophysiology of PD is believed to involve the
loss of dopamine-producing neurons in the brain (6).
Dopamine is a neurotransmitter crucial in regulating mo-
tor control and other vital functions such as cognitive func-
tion, attention, motivation, and reproduction (7). Follow-
ing degeneration and death of dopamine-producing neu-
rons in the substantia nigra, the level of dopamine in the
brain drops, which eventually contributes to the motor
symptoms of the disease, such as tremors, stiffness, and
difficulty with movement.

2.3. Symptomatology

PD is a neurological disorder which causes tremors and
disabling motor, neuropsychiatric and autonomic dys-
function. The presentation of PD can be very diverse and
varied, and each patient may experience different disabili-
ties during the disease. Symptoms may also vary from per-
son to person and change over time (8).

A tremor in hands, arms, legs, jaw, and face is most
pronounced at rest rather than during movement, and it
may be worse on one side of the body and may even be ab-
sent in some patients. The tremor is typically described as
a “pill-rolling” tremor, which refers to the back-and-forth
rubbing of the thumb and forefinger (8). Other features of
the tremor may include a slight trembling or shaking in
the limbs, head, face, or jaw, and it may be accompanied by
stiffness or difficulty with coordination. In some cases, the

tremor may be so severe that it interferes with daily activi-
ties such as writing, eating, or dressing.

In contrast, non-motor symptoms such as autonomic
features, neuropsychiatric disturbances, and additional
features such as fatigue, insomnia, and hypersalivation
may precede the motor syndrome and even the diagnosis
of PD (9).

PD may have autonomic dysfunction manifestations,
including postural hypotension, gastrointestinal symp-
toms, and urinary control disturbances. Postural instabil-
ity, difficulty maintaining balance and coordination with
a shuffling gait, or minor, quick steps may be seen. Loss of
facial expression (hypomimia) may be present. Phonation
and swallowing are affected. The chest wall movement is
reduced, and a ventilatory defect may occur. The neuropsy-
chiatric symptoms include depression, anxiety, apathy, ag-
itation, and psychosis, which can significantly impact a pa-
tient’s quality of life, and are often under-recognized (10).
Mood changes are also observed, which may reflect the de-
terioration of central nervous system function.

3. Management of PD

There is currently no cure for PD, and the treatment
plan varies depending on the individual’s symptoms, stage
of the disease, and overall health condition. The symptoms
of each patient with PD are unique, and an individualized
treatment plan must be established with the help of a neu-
rologist (11).

3.1. Medical

The medical management of PD typically involves
a combination of drugs and therapies to help man-
age tremors and symptoms and improve quality of life.
These drugs (Table 1) include levodopa-carbidopa, ergot
or non-ergot dopamine agonists, monoamine oxidase
inhibitors (MAOI) B inhibitors, Catechol-O-methyl trans-
ferase (COMT) inhibitors, anticholinergics and N-methyl-
D-aspartate (NMDA) receptor antagonist (12).

3.2. Supportive Measures

Supportive therapies include physical therapy (im-
proves mobility, balance, and flexibility, and can help to
prevent falls), occupational therapy (improves fine mo-
tor skills, such as writing and buttoning clothes), and
speech therapy (improve speech and swallowing difficul-
ties). Measures such as physical therapy (Tai Chi or yoga),
occupational therapy (adaptive devices and techniques:
such as special utensils or writing aids), and lifestyle

2 Anesth Pain Med. 2023; 13(3):e136093.
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changes (avoiding triggers that worsen tremors: stress,
and fatigue) may confer help in compensating for tremors
and perform daily activities more easily to people with PD
(13).

3.3. Surgical

In patients with advanced PD with debilitating symp-
toms unresponsive to conventional drugs, neurosurgical
treatments include deep brain stimulation, lesion surgery,
and focused ultrasound thalamic surgery (1). Deep brain
stimulation (DBS) is the most commonly used surgical pro-
cedure that involves implanting a small device in the brain
that sends electrical impulses to specific areas, which can
help reduce tremors (14).

4. Cataract Development in Patients with PD

There is some evidence to suggest a possible associa-
tion between cataracts and PD. Both individuals with PD
may be at an increased risk of developing cataracts, and
individuals with cataracts may have an increased risk of
developing PD. A retrospective cohort study conducted to
analyze the database of nearly 50,000 people in Taiwan
showed a 26% increased risk of PD in cataract patients (15).

Visual disturbances are a common problem in patients
with PD. Most patients present with decreased visual acu-
ity, contrast sensitivity, and color discrimination which
may be related to dopamine in the eye (16). Other diseases,
such as dry eye syndrome and glaucoma, frequently oc-
cur in patients with PD and may contribute to visual dis-
turbances (17). Cataracts are characterized by the grad-
ual clouding of the crystalline lens caused by a variety of
risk factors, including exposure to ultraviolet light. Ox-
idative stress is a significant contributor to the formation
of cataracts, as lens DNA, proteins, and lipids are often
oxidized (18). Excessive oxidative stress is thought to be
one of the mechanisms responsible for Parkinson’s disease
neurodegeneration, which may explain the increased inci-
dence of cataracts in PD patients (19).

5. Choice of Anaesthetic Modality for Cataract Surgery
in Patients with PD

The tremors and muscle rigidity in PD make it difficult
for the patient to keep their heads still during the proce-
dure. Also, some patients with PD may have difficulty co-
operating with the procedure or may have anxiety or agita-
tion. GA can help to relax the muscles and prevent tremors,
allowing the ophthalmologist to perform the procedure

unhindered. However, GA is not without risk and may only
be necessary for some patients. Regional anesthesia can
be an attractive choice for cataract surgery if the patient
is cooperative and compliant and the disease is in the early
stages where head and body tremors are unlikely to inter-
fere with surgery (20).

6. Pre-operative Anaesthetic Considerations

Pre-operative considerations broadly encompass sys-
tem evaluation, operative scheduling, and medication
scheduling (21). Patients with PD may have other associ-
ated comorbidities and poor general health; therefore, a
system evaluation during the pre-operative assessment is
also essential.

6.1. System Evaluation

6.1.1. Cardiovascular Diseases

Common cardiac problems in patients with PD include
bradycardia, orthostatic hypotension, and an increased
risk of heart disease due to a combination of factors such as
immobility and concurrent drug use in treating PD. Some
drugs used in PD, particularly those that affect dopamine
levels, may also increase the risk of arrhythmia and sud-
den cardiac death (22). Some medications used to treat
PD can cause QT prolongation, such as domperidone and
citalopram, which make patients more susceptible to ar-
rhythmias such as torsade de pointes and ventricular fib-
rillation (23). Dysautonomia is common and can result
in fluctuations in blood pressure. Persistent hypotension
can be managed with a vasopressor such as phenylephrine
(24), and supine hypertension can be managed with short-
acting vasodilators (25). Patients with PD tend to be smok-
ers and hypertensive as well.

6.1.2. Respiratory Diseases

Common respiratory problems in patients with PD in-
clude dyspnoea and impaired cough reflex (26), leading to
the risk of aspiration and pneumonia. Dyspnoea is caused
by muscle weakness and poor lung function (27). Other
potential issues include sleep-related breathing disorders
like apnoea (27, 28). In addition, it has been demonstrated
that the respiratory function of such patients can be sub-
normal due to restrictive and obstructive elements (27).

6.1.3. Gastrointestinal Diseases

Common gastrointestinal problems in patients with
PD include constipation, dysphagia, and gastroparesis
(29). Constipation is caused by a combination of factors
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such as decreased physical activity and side effects of drugs
used in the treatment, in addition to the muscles and
nerves that control bowel movement being affected in PD.
Patients with PD are at risk of dysphagia, with up to 80%
experiencing it during the course of the disease (30). In ad-
dition, they may also have sialorrhoea which predisposes
them to aspiration (31). Gastroparesis, a condition in which
the stomach takes too long to empty its contents, can also
occur in PD and cause symptoms such as nausea, vomiting,
and abdominal pain. Gastroparesis is mainly due to nerve
damage, further compounded by levodopa treatment (32).

6.1.4. Genitourinary Diseases

Genitourinary problems in patients with PD include
urinary incontinence, urgency, and frequency due to
changes in the muscles and nerves that control the blad-
der and urinary tract, manifesting as signs of urgency and
frequency and predisposing to urinary tract infections (31).
Although unclear, some medications used for PD may also
cause side effects such as urinary retention or difficulty
starting urination (33). In addition, PD can cause sexual
dysfunction, commonly erectile dysfunction in men and
orgasm dysfunction, and reduced libido in females (34),
which is often under-reported.

6.1.5. Neuropsychiatric Diseases

Cognitive deficits can manifest in patients with PD, in-
cluding the insidious onset of cognitive impairment and
dementia, which may predispose them to an increased
risk for postoperative cognitive disorders or delayed emer-
gence after GA (35). Moreover, depression, anxiety, apathy,
and hallucinations are also often reported (36). Patients
with PD may also have underlying sleep disturbances such
as rapid eye movement (REM), sleep behavior disorders,
sleep fragmentations, and insomnia (37).

7. Pre-operative Optimisation

Optimizing a patient with PD before surgery is essen-
tial in ensuring the best possible outcome. A multidisci-
plinary approach involving the neurologist, surgeon, and
anesthetist is required to manage such patients. PD symp-
toms should be well-controlled before surgery. Medication
reconciliation and timely administration are critical facets
of managing such patients. Otherwise, they risk being in
the “off”-state (when the Parkinson’s symptoms return) or
have worsening dysphagia or dyskinesias (38).

7.1. Concurrent Medications and Their Implications for Anaes-
thesia

The decision to continue or discontinue medications
for PD during the peri-operative period should be carefully
considered, weighing risks versus benefits (Table 1).

7.1.1. Discontinuing PD Medications

Stopping the medication before surgery can cause the
following issues:

(1) PD medications control symptoms such as tremors,
stiffness, and difficulty with movement. Discontinuing
these medications can cause a sudden worsening of symp-
toms, known as “off” periods, which can be debilitating
and make it difficult for the patient to perform daily activ-
ities (38);

(2) Some PD medications, can cause abnormal, uncon-
trollable movements. These movements can occur when
medication is discontinued, making it difficult for the pa-
tient to move around and perform daily activities (39);

(3) There is an increased risk of falls. PD affects balance
and coordination, and discontinuing medication can in-
crease the risk of falls and other accidents (40);

(4) PD causes depression and anxiety, and discontinu-
ing medication can worsen these symptoms, affecting the
patient’s overall quality of life (41);

(5) Patients with PD may develop motor fluctuations,
which means that the patient may experience periods
when medication is less effective in controlling symptoms.
Discontinuing medication can worsen these fluctuations
and make it more difficult to manage symptoms (42).

7.1.2. Continuing PD Medications

The drugs should be continued promptly during the
pre-operative period, especially during the nil by mouth.
This would allow better control of the condition and avoid
unwanted complications. In cases where oral medication
is strictly not permitted, consultation with a neurologist
would be prudent to determine alternative formulations
of equivalent medications that can be administered. This
will aim to maintain an optimal level of dopaminergic
stimulation throughout the peri-operative period as close
to the baseline as possible. If RA is performed for cataract
surgery, it is prudent to continue Parkinson’s medications.

7.2. Patients fitted with Deep Brain Stimulation

Some patients with advanced PD may also have a deep
brain stimulator (DBS) implanted. Patients with a DBS im-
planted will need to have their implantable pulse genera-
tor device turned off prior to surgery and turned on at the
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end of surgery to avoid any recurrence of any Parkinson’s
symptoms (31). Diathermy should be avoided, and bipolar
should be used when necessary.

8. Consent, Medication Timing, and Scheduling for
Surgery

8.1. Consent

Patients with PD may be cognitively impaired, so it
would be essential to assess them carefully if they can
consent. Depending on institutional practices, a legal
guardian might be required to participate in the consent-
taking process. Communication difficulties: PD can affect
a patient’s communication ability, making it difficult to ob-
tain informed consent. Limited understanding of the pro-
cedure: Patients with PD may have a limited understand-
ing of the surgical procedure and the risks and benefits
of the surgery. In cases where the patient cannot provide
informed consent, a legal guardian or a healthcare proxy
may be able to consent on the patient’s behalf. It is essen-
tial to have detailed documentation of the consent process
and to have it signed by the patient, or their legal represen-
tative, to ensure that the patient’s autonomy and rights are
respected.

8.2. Miedication Timing

Patients in advanced stages of PD are vulnerable to
complications during the perioperative period. Careful at-
tention must be paid to the timing of their medication
doses, as sudden cessation of these drugs can cause a rapid
resurgence or deterioration of symptoms. In severe cases,
it may trigger a condition known as a neuroleptic ma-
lignant syndrome, which can have serious consequences.
Hence, scheduling surgery for such patients would be ad-
visable, resulting in the least disruption to their medica-
tion schedule. This might include being scheduled as the
first case of the day to minimize long fasting periods and
potentially missed medications.

8.3. Scheduling of Surgery

Each patient of PD is unique, and the specific schedul-
ing of surgery should be tailored to meet the patient’s in-
dividual needs. Factors such as the patient’s overall health,
type of surgery, medication timing, and availability of
healthcare team members may dictate surgery scheduling.

9. General Anaesthesia

Patients with PD have tremors and rigidity, which may
impair their ability to undergo cataract surgery under RA
due to positioning and the inability to lay still for surgery.
Hence, GA is the preferred choice of ophthalmologists.
However, GA does have some specific considerations for pa-
tients with PD. There are pros and cons of using GA in pa-
tients with PD. GA carries a risk of complications such as
respiratory depression, which can be more pronounced in
patients with PD (20). GA can adversely affect PD symp-
toms, such as worsening tremors, stiffness, and difficulty
with movement (43). PD medications can interact with
medications used during GA (20). GA may cause postoper-
ative neurocognitive dysfunction in some patients, which
can be more pronounced in patients with PD (44).

If GA is undertaken, it would be advisable to undertake
a rapid sequence induction because of the aspiration risk
that might be present. The use of propofol in patients with
PD has been reported to cause chorea and dystonic dyski-
nesia in two patients undergoing stereotactic pallidotomy
(20). Thiopentone can exacerbate Parkinsonism, and ke-
tamine can cause a sympathetic surge and cardiovascu-
lar complications (1). In modern-day anesthesia, propofol
would be the drug of choice for induction of anesthesia.
For anesthesia maintenance, halothane is arrhythmogenic
and should be avoided (45). Other inhalational agents,
such as enflurane and sevoflurane, have been deemed safe
for patients with PD.

Opioids can potentially cause muscle rigidity, and pa-
tients with PD can be more sensitive to this (45). In ad-
dition, opioids such as meperidine (pethidine) and tra-
madol should be avoided as they predispose patients to
serotonin syndrome. Non-depolarising muscle relaxants
can be safely used in patients with PD.

The patients fitted with a DBS implanted should have
their implantable pulse generator device turned off prior
to surgery and turned on at the end of surgery to avoid any
recurrence of any Parkinson’s symptoms (31). Diathermy
should be avoided, and bipolar should be used when nec-
essary.

9.1. Postoperative Considerations After GA

Parkinson’s medications should be reinstated as soon
as possible according to the schedule post-operatively, and
this would avoid the worsening of PD symptoms post-
operatively. Patients undergoing cataract surgery should
be allowed to take it orally post-operatively; hence, there
should not be a delay in administering their medications.

6 Anesth Pain Med. 2023; 13(3):e136093.
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Nausea and vomiting are common side effects of GA, es-
pecially with the administration of opioids. However, cau-
tion should be exercised with some commonly used drugs
for nausea or vomiting. Metoclopramide and prochlor-
perazine should be avoided, given their dopaminergic-
blocking activity (46). Ondansetron and domperidone
would be preferred in patients with PD.

Pain is usually uncommon after cataract surgery, and
simple administration of topical anesthesia is sufficient.
However, if analgesia needs to be administered post-
operatively, non-opioids drugs should be considered. Opi-
oids such as tramadol and methadone should be avoided
in patients taking MAOB inhibitors as they can increase the
risk of serotonin syndrome.

10. Regional Anaesthesia for Cataract Surgery in Pa-
tients with PD

Cataract surgery is mainly performed under local and
RA. The decision to use local and RA in patients with
PD should be made on a case-by-case basis, in collab-
oration with neurologists, ophthalmologists, and anes-
thetists, taking into account the general health of the pa-
tient, the type of surgery and the potential impact of PD on
the surgical outcome. However, careful patient selection is
paramount to the success of cataract surgery if scheduled
under RA. The patient’s anxiety should be addressed, and
the surgeons should assess motor manifestations of PD to
determine if they will interfere with the surgical process.
Patients should receive an explanation about the process
and expected duration of surgery and have an apprecia-
tion of what to expect. This will aid in the cooperativity cen-
tral to a successful regional technique.

If the surgical procedure is expected to be complex, the
ophthalmic block can be considered more effective than
topical anesthesia (21). A sub-Tenon’s block or topical anes-
thesia can be an excellent alternative to a GA. However,
adrenaline-containing local anesthetic solution for oph-
thalmic RA can exacerbate cardiovascular complications
in patients with dysautonomia. Nevertheless, adrenaline
is typically not used in ophthalmic blocks to avoid the risk
of inducing ocular ischemia, making this issue less signifi-
cant (47).

The advantages of a local and regional technique in-
clude reduced drug interactions, less hemodynamic insta-
bility, no need for airway manipulation, and reduced post-
operative confusion (21). A regional technique for cataract
surgery brings about a host of benefits if suitable to be car-
ried out. Local and regional anesthesia allows the patient

to remain awake and alert during the procedure, which
can help to preserve cognitive function and minimize the
risk of postoperative confusion (48). Local anesthesia does
not affect PD as the patient remains awake and alert dur-
ing the procedure, which can help to preserve the patient’s
symptom control. Local and regional anesthesia provides
pain control after cataract surgery.

10.1. Sedation with Local/Regional Anesthesia

Cataract surgery can be performed under monitored
anesthetic care. The Royal College of Anaesthetists and the
Royal College of Ophthalmologists in the United Kingdom
advise that an anesthetist should supervise this procedure
(49). Sedation scores such as the Ramsay sedation scores or
Richmond Agitation Sedation Scale (RASS) can be utilized
to monitor the depth of sedation.

Most commnly used drugs include propofol, fentanyl,
midazolam, and dexmedetomidine. Dexmedetomidine is
an alpha-2 agonist that can be used as an alternative for se-
dation during cataract surgery. A lower incidence of post-
operative delirium (around 3%) has been observed with its
use, as compared to propofol (50%) or midazolam (50%)
(50). With a regional ophthalmic technique, these adju-
vant medications can provide optimal surgical conditions
and patient comfort without much drug interaction (51).
The pros and cons of general and regional anesthesia are
addressed in Table 2.

11. Conclusions

PD is an increasingly encountered disease of the el-
derly which presents considerable anesthetic challenges.
There are advantages and disadvantages to either a re-
gional or a general anesthetic technique for cataract
surgery. The pathophysiology of the disease, including the
medication regimes and potential complications, must be
considered carefully with a multidisciplinary approach be-
fore deciding the best anesthetic modality for the patient
presenting for elective cataract surgery. Hence, it is essen-
tial for every anesthesiologist to be knowledgeable about
the unique requirements and necessities of patients with
Parkinson’s disease to improve peri-operative anesthetic
for the best surgical outcome after cataract surgery.

Footnotes

Authors’ Contribution: W. L., A. C., D. M., C. M. K., E. S., F.
I., and S. H. K. have contributed to the concept, design, con-
ducting research, drafting, and finalising the manuscript.
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Table 2. Pros and Cons of General and Regional Anesthesia

General Anaesthesia Regional Anaesthesia

Advantages (1) Abolishes unwanted movements and tremors, which can
subsequently allow for smooth conduct of surgery. (2) The concern
about patient anxiety and cooperation can be abolished as the patient
will remain immobile for the period of surgery and allow the surgeons
to perform the surgery in a timely manner. (3) There is no need to
administer an ophthalmic block for anesthesia and the associated risks
involved. (4) The airway will be secured, as compared to a partial or
failed regional technique which might require sedation and an
unsecured airway with potential complications such as hypoxia and
hypercarbia in the event of over-sedation.

(1) There are reduced drug-drug interactions (due to fewer drugs being
involved), less hemodynamic instability, no need for airway
manipulation, and reduced postoperative confusion. (2) Pain control is
better post-operatively as the anesthetic agent can continue to provide
analgesic effects post-surgery. Therefore, fewer systemic analgesic
medications must be given, with fewer medication interactions. (3)
There is usually no delay in the resumption of oral intake
post-operatively, and Parkinson’s medications can be resumed without
anticipated delay.

Disadvantages (1) Can worsen tremors and stiffness and result in movement
difficulties post-op. (2) Potential exacerbation of respiratory
complications as well as neurocognitive dysfunction post-operatively.
In addition, such patients are at higher risk of aspiration, which may
predispose them to aspiration events if a GA is undertaken. (3)
Medication interactions and cessation must be considered (further
details under the medication interaction section). (4) Nausea and
vomiting are common GA side effects. However, there may be concerns
with using medications such as metoclopramide for its treatment
because of its dopaminergic blocking capability. In addition, with
nausea/committing, patients may not be able to resume diet promptly,
which can impair their regular PD medication intake.

(1) There is a need for an anesthetic agent to be administered, either in
the form of a topical block or an ophthalmic block. The regional
techniques can be associated with risks such as infection and bleeding.
(2) Adrenaline-containing blocks can exacerbate cardiovascular
complications in patients with dysautonomia. (3) There might be a
need for sedation in the event of a failed or partial regional technique,
which can potentially bring about issues with sedatives and their
potential complications.
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