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Background: Anesthesiologists prefer using general anesthesia (GA) in Parkinson’s disease
(PD). However, GA may mask neurological symptoms in the intraoperative period and
exacerbate them postoperatively. Furthermore, the anesthetics used in GA have clear interactions with the drugs used to control PD. On the other hand, drugs used in spinal anesthesia
(SA) might be safer for patients with PD. The aim of this study is to evaluate the effect of SA
and GA in patients with PD who underwent hip fracture repairs.
Methods: Retrospectively, we identiﬁed those patients with PD who were admitted due to hip
joint fracture. The following information were obtained: demographics, preoperative assessment information of the patients, type of anesthesia, and types of fractures and orthopedic
procedures. In addition, intraoperative and postoperative complications were studied. The
patients were divided based on the type of anesthesia received and were compared.
Results: Ten (8 males) patients with PD who underwent hip fracture surgery included in the
study. Six patients received SA and 4 patients received GA. The mean age was 73.2 years.
The preoperative assessment was not signiﬁcant for all patients. Postoperatively, within the
inpatient period, 3 out of 4 patients received GA developed complications (two atelectasis
and urinary tract infection) while no patient developed complication from the SA group.
Postoperative outpatient complications within one-month included 3 out of 4 cases in the GA
group and only one complication in the SA group. The mean hospitalization period was 9
days for patients received GA and 5.8 days for patients received SA.
Conclusion: This study reported less perioperative complications in the SA. Accordingly,
further investigations and rp-randomized controlled trials evaluating various anesthetic
techniques or drugs are needed.
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Parkinson’s disease (PD) is considered one of the most common neurodegenerative
diseases, characterized by dopamine deﬁciency.1 It affects around 1% of individuals
over 60 years of age.1 It is a progressive disease that causes physical and mental
disabilities.1,2 Furthermore, the progression of the disease cannot be stopped but its
symptoms can be managed using mediations. The main pathological ﬁndings in PD are
loss of pigmented dopaminergic neurons of the substantia nigra pars compacta and the
presence of Lewy bodies and Lewy neurites.2,3 As a result of the lack of imbalance of
neurotransmitter in caudate nucleus and putamen, patients will complain of excessive
saliva, forgetfulness, urinary urgency, hyposmia and constipation.2,3 As well as other
physically disabling problems; resting tremor, rigidity, bradykinesia and postural
instability with many autonomic dysfunctions that will lead to postural hypotension,
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dysphagia and diaphragmatic spasms. In addition to that,
patients will suffer from severe mental disorders; dementia
and depression.3,4
Anesthesiologists prefer using general anesthesia (GA)
given that PD is a neurological disease.5 However, GA may
mask neurological symptoms in the intraoperative period and
exacerbate them postoperatively.5 Furthermore, the anesthetics used in GA have clear interactions with the drugs
used to control PD.6–9 On the other hand, drugs used in spinal
anesthesia (SA) might be beneﬁcial to the patients with
established PD.10 Because of that, we have conducted this
study to evaluate the effect of SA on PD in patients who
underwent hip fracture repairs.

Methods
This study was conducted at King Abdullah University
Hospital, a tertiary care center that is afﬁliated with the
Jordan University of Science and Technology, located in
northern Jordan. After obtaining the Institutional Review
Board approval, we retrospectively identiﬁed those
patients with PD who were admitted due to hip joint
fracture between January 2015 and December 2018 and
were classiﬁed as I-III according to the American Society
of Anesthesiologists. The following information were
obtained: demographics (age at fracture, sex, date of
admission), preoperative assessment information of the
patients, type of anesthesia, and types of fractures and
orthopedic procedures. In addition, intraoperative and
postoperative complications were studied and retrieved.
These patients had stages 3 and 4 of PD according to the
Modiﬁed Hoehn and Yahr Scale.
The preoperative assessment information that were
retrieved included: duration of PD, co-morbidities, history of
falling, chest X-ray ﬁndings, echocardiography report, electrocardiography (ECG) report, and history of swallowing
dysfunction.
The patients were dichotomized into two groups. The ﬁrst
group comprised patients who received SA and the second
group included patients who received GA. The postoperative
complications included those complications that developed
during the inpatient admission period and complications up
to 30 days-postoperatively. Moreover, intensive care unit
(ICU) admission was noted.

Anesthetic and Surgical Settings
ECG, non-invasive arterial blood pressure, heart rate, and
peripheral blood oxygen saturation (SpO2) levels were all
monitored while patients were in the operating theater. Just
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before the surgery, every patient received the required
levodopa. On arrival to the operating theater, two intravenous access sites were secured. For all participants in the
study, standard monitoring of blood pressure, three-lead
electrocardiogram and oxygen saturation were conducted
and continuously monitored during the intraoperative period in the operating theater and during the postoperative
period in the post-anesthesia care unit.
SA was administered under aseptic conditions and with
local lidocaine 5.9% 3cc, at the level of L3-L4 or L4-L5 in
the lateral decubitus position due to the fractures. After
assuring clear cerebrospinal ﬂuid, SA was performed with
2.5 cc of 0.5% heavy bupivacaine using 25-gauge spinal
needles; 100% O2 was administered through a simple face
mask with a ﬂow of 4 L per minute.
For patients receiving GA, after breathing oxygen for 3–5
mins via a face mask, anesthesia was induced with 1.5 μg/kg
fentanyl and 1–1.25 mg/kg propofol and 1.2 mg/kg rocuronium to facilitate tracheal intubation, and with rapid sequence
intubation using a regular 7.5 mm ID endotracheal tube.
Anesthesia was maintained with a propofol infusion at a rate
of 0.75–1.25 mg/hour/kg and the inhaled anesthetic agents
were discontinued. Endotracheal CO2 (ETCO2) was maintained between 30 mmHg and 40 mmHg throughout the
surgery. At the end of the surgery, anesthesia was discontinued, and reversal of the neuromuscular blockade using 2.5 mg
of neostigmine and 1 mg of atropine intravenously (IV) was
done. Extubation was complete when the patient was able to
breathe spontaneously with a good tidal volume, fully awake
and could sustain head elevation for more than 5 s.
Upon arrival to the operating theater, both groups
received 750 mg of IV cefuroxime, IV 8 mg of dexamethasone, and IV 50 mg of ranitidine.
All the anesthetic procedures were performed by
a single anesthesiologist. The orthopedic operations were
done by consultant orthopedic surgeons who follow the
same surgical guidelines. The diagnosis of PD was conducted by consultant neurologists in the same institution
(King Abdullah University Hospital).
Limited statistical analysis tests were used due to the
small sample size.

Results
Ten (8 males) patients with PD who underwent hip fracture surgery were identiﬁed and included in the study. The
mean age was 73.2 years (range: 57–90 years old). The
duration of PD ranged from one year to 20 years. Only two
patients were not known to have any medical illness at the
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time of fracture while hypertension was the most common
co-morbidity in the rest. However, at the time of admission, all patients achieved normal blood pressure except
for one patient who had elevated blood pressure that was
later controlled before the surgery. One patient complained
of orthostatic hypotension. All patients except for one had
a previous history of falling and fractures. The history of
swallowing dysfunction and recurrent aspirations was evident in three patients. As a preoperative assessment, the
chest X-ray was performed for all patients and revealed
clear lungs in all patients. Also, the ECG was done and
disclosed only one case of right bundle branch bock. In
addition, echocardiography indicated normal ejection fraction in all patients. Table 1 summarizes patients’ characteristics and results of preoperative assessment.
All patients sustained neck of femur fracture. The left
femur was fractured in 7 cases, while the right femur was
fractured in 3 cases. Transcervical neck of femur fracture
constituted the majority of fractures (6 cases), followed by
basocervical neck of femur fracture (3 cases), and only one
case of intertrochanteric fracture was included. The SA
was conducted in six patients while four patients received
GA. No intraoperative complications occurred in any

patient. Three out of the 4 patients who received GA
developed postoperative inpatient complications (two had
atelectasis and were admitted to ICU and one had urinary
tract infection). On the other hand, none of the 6 patients
who received SA developed any postoperative complication. Regarding postoperative, only one of the 6 patients
who received SA developed at one-month post-discharge
from the hospital (this is the patient who had swallowing
dysfunction at baseline). On the other hand, three out of
the 4 patients who received GA developed post-discharge
sequalae as summarized in Table 2. Moreover, the mean
duration of admission for the SA group was 5.8 days while
9 days for the GA as they required longer duration of
monitoring. Furthermore, all patients received GA necessitated more than 24 hrs from admission to operation as
a preoperative assessment for ﬁtness for GA while one
patient out of 6 received SA needed more than 24 hrs.
Finally, Table 3 compares the important points between the
SA and GA.

Discussion
Upon literature review, we found few case reports were
published about the use of SA in patients with PD. Oğuz

Table 1 Patients Characteristics and Results of Preoperative Assessment
Patient

Sex

Number

Age at

Duration

Fracture

of PD

Co-Morbidities

History

Preoperative

Echocardiography,

History of

Blood

of

Chest X-Ray

ECG

Swallowing

Pressure

Falling

Dysfunction

1

M

74

19 years

None

Yes

No abnormality

EF: 60%

Yes

Normal

2

M

78

20 years

Stroke

No

No abnormality

EF: 60%

Yes

Normal

3

M

78

12 years

HTN, Stroke

Yes

No abnormality

Dilated right heart.

No

Elevated

No

Orthostatic

Concentric LVH. EF:
57%
4

M

65

6 years

Hypothyroidism,

Yes

No abnormality

EF: 60%

Pituitary adenoma with

hypotension

Pan-hypopituitarism
5

M

81

1 year

DM, HTN

Yes

No abnormality

6

M

78

N/A

DM, HTN, IHD

Yes

No abnormality

7

F

65

12 years

DM, HTN, IHD

Yes

No abnormality

8

F

90

15 years

Hypothyroidism,

Yes

Yes

EF: 60%

No

Normal

Yes

Normal

TR, MR, EF: 57%

No

Elevated

No abnormality

LVH, EF: 57%

No

Normal

No abnormality

EF: 55%, LVH, MR,

No

Normal

No

Normal

paranoid psychosis
9

M

66

8 years

DM, HTN, IHD

RBBB
10

M

57

1 year

None

Yes

No abnormality

EF: 60%

Abbreviations: M, male; F, female; PD, Parkinson’s disease; N/A, not available; HTN, hypertension; DM, diabetes mellitus; IHD, ischemic heart disease; ECG,
electrocardiography; EF, ejection fraction; LVH, left ventricular hypertrophy; TR, tricuspid regurgitation; MR, mitral regurgitation; RBBB, right bundle branch block.
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Table 2 Operative and Postoperative Complication
Patient

Type of

Time from

Postoperative

ICU

Duration

Post-Operative

Number

Anesthesia

Admission

Inpatient

Admission

of

Outpatient

to

Complications

Admission

Complications

6 days

No

4 days

Pneumonia

Type of Procedure
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Operation
1

Spinal

Within 24

Left hip hemi arthroplasty Bipolar

hrs

from J and J for neck of femur

None

No

fracture
2

Spinal

Within 48

Left neck of femur fracture

hrs

transcervical neck of femur

None

Garden 3 hemiarthroplasty,
Bipolar from J and J
3

Spinal

N/A

Right transcervical neck of femur

None

No

5 days

No

None

No

4 days

No

None

Yes, for

7 days

No

Garden 3 hemiarthroplasty,
Bipolar from J and J
4

Spinal

Within 24

Left basocervical neck of femur

hrs

fracture minimal displaced
closed reduction and internal
ﬁxation

5

Spinal

Within 24

Left intertrochanteric fracture

hrs

close reduction and internal

monitoring

ﬁxation using proximal femur nail
6

7

8

Spinal

General

General

Within 24

Right neck of femur fracture

hrs

bipolar (partial hip replacement)

Within 48
hrs

6 days

None

No

5 days

SSI

Left basocervical incomplete

Atelectasis with

Yes, supportive

7 days

Stroke, NSTEMI,

non displaced neck of femur

comprised

fracture; closed reduction and

respiratory

internal ﬁxation

function

Left neck of femur fracture

UTI

DVT, pneumonia

No

15 days

PE, HF,
pancytopenia

transcervical neck of femur
Garden 3 hemiarthroplasty,
Bipolar from J and J
9

10

General

General

5 days

Yes, supportive

10 days

SSI, seizures, AKI,

Right transcervical neck of femur

Atelectasis with

Garden 3 hemiarthroplasty,

comprised

pneumonia, sepsis,

Bipolar from J and J

respiratory

acidosis, DVT,

function

DEATH

Within 48

Left neck of femur fracture

hrs

Basocervical-not-displaced

None

No

4 days

No

Abbreviations: UTI, urinary tract infection; ICU, intensive care unit; PE, pulmonary embolism; DVT, deep vein thrombosis; HF, heart failure; SSI, surgical site infection;
NSTEMI, non-ST elevation myocardial infarction; AKI, acute kidney injury; N/A, not available.

Table 3 Spinal versus General Anesthesia
Peri-Operative Period

Spinal Anesthesia

General Anesthesia

N1=6

N2= 4

Intraoperative complication

None

None

Postoperative inpatient complications

None

Three

Postoperative outpatient complication

One

Three

Mean duration of admission

5.8 days

9 days

Duration from admission to operation

One patient needed more than 24 hrs

All patients needed more than 24 hrs
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et al reported a successful SA for female patients with PD
who was scheduled for elective surgery for fracture of the
left distal tibia.5 In addition, Gautam and Baral published
a successful case of SA for laparoscopic cholecystectomy in
an elderly patient with PD who had pulmonary dysfunction
and was anticipated to have difﬁcult airway management.11
To the best of our knowledge, this is the ﬁrst observational
case series study that compares the effect of SA with GA on
patients with PD who underwent hip fracture surgery. Our
results revealed that SA poses less risk on such patients
compared with GA. This was mainly demonstrated in the
postoperative course since both groups had similar preoperative baseline characteristics and no intraoperative complications were detected. Two patients who received the GA
complained of postoperative hypoxia and atelectasis that
were managed by O2 therapy, chest physiotherapy and
close monitoring (patient 7 and 9). After discharge, the
respiratory complaints progressed and further investigations
revealed aspiration pneumonia, which progressed into
multi-organ failure and death (in patient 9). Moreover, the
patients who received GA were admitted for longer duration
of admission.
Whether they need for hospitalization and surgery is
related to PD or not, these patients are at an increased risk
for nosocomial morbidity as most of the affected people are
above 65 years, and the risk is also augmented by the presence of PD. Swallowing difﬁculty develops in 50% to 80%
of patients during the disease course, leading to increased
risk of aspiration and malnutrition.12,13 Accordingly, aspiration pneumonia is considered a leading cause of death in
these patients.12 Also, autonomic dysfunction can produce
diverse complications, such as orthostatic hypotension, sialorrhea, constipation, incontinence, frequency, excessive
sweating, and seborrhea.14 In addition, patients with PD
have decreased respiratory function, likely secondary to bradykinesia and insufﬁcient respiratory muscle movement,
putting them at greater risk for developing pneumonia.15,16
An obstructive ventilatory pattern has been observed in up to
one-third of patients with PD but may also be due to coexisting chronic obstructive pulmonary disease.17,18 Patients
with PD also are at an increased risk for falls and urinary tract
infections.19,20 Common gastrointestinal symptoms also
include loss of appetite, nausea, vomiting, loss of weight,
gastric stasis and gastroesophageal reﬂux.21 In addition, PD
can be complicated by neuropsychiatric symptoms like
changes in mood (depression), cognition and behavior, delusions and hallucinations. These symptoms with associated
tremors and rigidity can lead to postoperative difﬁcult
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extubation.14,21 Most of these complications get exacerbated
by GA.5,10,22,23
Furthermore, the half-life of levodopa is short (one to
three hours) and cessation of therapy can result in severe
muscle rigidity which interferes with ventilation.23
Moreover, avoidance of drug interactions (between antiParkinson and anesthetic drugs) is difﬁcult. The use of
arrhythmogenic inhalation anesthetics such as halothane
should be avoided as patients who are prone to developing
cardiac arrhythmias.22 Even though it has been stated that
sevoﬂurane might be safer, the fact that sevoﬂurane might
cause electrocardiographic alterations that could progress
to malignant arrhythmia is a critical point.22,24 Among
intravenous anesthetics, the effect of ketamine leading to
tachycardia and hypertension should be taken into consideration in patients with cardiac disease.5 Thiopentone
decreases dopamine release and PD episodes have been
described in patients receiving thiopental.25 Propofol is
commonly used in patients with PD and it has antiparkinsonian effects. It may also aggravate dyskinesias (a
common side effect of levodopa) which may interfere with
the procedure.26,27 When treating perioperative pain,
opioids, particularly fentanyl, may aggravate rigidity and
thus better be avoided in larger doses.26
Regional anesthesia (as spinal) has obvious advantages
over GA. First, in regional anesthesia we can avoid the
effects of general anesthetics and neuromuscular blocking
drugs, which may mask tremor. Second, patients can continue to take oral levodopa preoperatively, during surgery,
if required, and early in the postoperative period. Third,
with regional anesthesia, postoperative nausea and vomiting are also avoided. Fourth and most important, the
probability of aspiration pneumonia, respiratory weakness,
urinary tract infection, deep vein thrombosis, postural
hypotension, and psychiatric ﬂares are avoided and minimized with regional anesthesia. If sedation is required,
diphenhydramine may be utilized due to its central anticholinergic activity.22
It is worth to mention that Patients with PD are more
likely to have a lower bone mineral density than the general
population and are more prone to falls and hip fractures.28–30
Short- and long-term outcomes in patients with PD following
hip fracture are generally considered to be worse than
patients without PD. One study by Mueller et al, they retrospectively compared 51 patients with PD with 51 controls
over 13 years. They found that postoperative falls were more
common (P < 0.03), and discharge to home occurred less
often secondary to a need for ambulatory rehabilitation (P <
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0.03) compared with controls.19 Eventov et al revealed that
patients with PD undergoing hip fracture surgery had double
the 3-month mortality rate of that for non-Parkinson’s
patients.31 GA can make such complications more frequent
compared with the SA due to the aforementioned factors.
On the other hand, with regional anesthesia positioning
the patient may be difﬁcult, tremor can interfere with some
monitoring devices and makes it more difﬁcult to interpret,
and if the surgery is careful and accurate, the surgeon may
want the patient to be absolutely still. Also, under regional
anesthesia, the patients are awake, so, special attention
should be given to verify that baseline pharyngeal reﬂexes
are intact and allow for communication of the subjective
feelings accompanying PD attacks, thereby prompting earlier treatment. Because of the aforementioned reasons, it is
preferred by the most anesthesiologists to utilize the GA
instead of SA. Also, this is why a few cases were reported
in the literature regarding the successful use of the SA.
In this study, even with proper preoperative assessment
and optimization, patients who received GA developed
several complications. This was not the case with SA.
Our study is not without limitations. It is a retrospective
study that depends on the documented material, not
a controlled prospective trial. Also, the sample size is not
sufﬁcient to build up a clinical and practical recommendation. A lot of the postoperative complications could not be
precisely attributed to the GA effect as those patients had
multiple comorbidities and had poly-pharmacy.

Conclusion
As patients with PD suffer from recurrent hip fractures and in
light of the co-morbidities and complications related to the
disease and its medications, it is important to ﬁnd a safe and
appropriate anesthetic procedure. Our study reported less
perioperative complications in the SA. However, this is not
conclusive and randomized controlled trials evaluating various anesthetic techniques or drugs are needed.

Abbreviations
PD, Parkinson’s disease; GA, general anesthesia; SA,
spinal anesthesia; ECG, electrocardiography; ICU, intensive care unit; IV, intravenously.
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