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Orthostatic intolerance following total joint
arthroplasty remains a significant barrier to
successful same-day discharge: a narrative review
of an underreported complication
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+ Early mobilisation following total joint arthroplasty is crucial in considering patients for successful same-day

discharge (SDD).

* Recent years have seen an increase in SDD after total joint arthroplasty, with complication rates comparable to

those with prolonged hospital stays.

+ Orthostatic intolerance (OI) is a significant barrier to successful SDD after total hip and knee arthroplasties, with

up to 52% of patients experiencing it.

+ Patient-related factors include being female, being elderly, having multiple comorbidities, possessing a higher
American Society of Anesthesiologists (ASA) status, experiencing pain levels exceeding 5/10, and using gabapentin.

« Surgery-related risk factors identified were spinal anaesthesia versus general anaesthesia, hip replacement versus

knee replacement, and postoperative opioid use.

* Non-pharmacological and pharmacological approaches can be used to categorise management strategies.
However, no treatment has conclusively proven to address OI fully.
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Introduction

Hip and knee arthroplasties are successful surgical
treatments to relieve pain, restore limb function, and
improve the quality of life in patients with degenerative
joint disease (1). Early postoperative mobilisation is one
cornerstone of enhanced recovery after joint
replacement surgery (2, 3). Early ambulation benefits
include a decreased length of stay (LOS), improved
patient satisfaction outcomes, and reduced perioperative
morbidity and mortality (2, 3). Orthostatic intolerance (OI)
has been identified as one hindrance to early postoperative

Published by Bioscientifica Ltd.
www.efortopenreviews.org
© 2026 the author(s)

mobilisation (4). Up to 52% of patients experience
postoperative OI after hip and knee arthroplasties (5).

Same-day discharge (SDD) after total joint arthroplasty
(TJA) has shown success in recent years and is on the
rise (6). Debbi et al. showed that from 2010 to 2017, the
annual increase in SDD was approximately 11% after total
knee arthroplasty (TKA) and 16% after total hip
arthroplasty (THA) (6). Keulen et al. showed that the
complications and readmission rates after SDD were
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equivalent to those of a prolonged hospital stay after TJA
(7). However, OI is one hindrance to SDD (8).

Definition and impact

Orthostatic intolerance can be described as symptoms of
dizziness, blurry vision, tremulousness, nausea, vomiting,
palpitations, and/or a syncopal episode when transitioning
from a recumbent position to sitting or standing (5, 9, 10, 11).
It is primarily because of autonomic nervous system
dysfunction, which results in dysregulation of the
cardiovascular system, a reduction in arterial blood
pressure, and a decrease in cerebral perfusion (4, 9).
Blood pools in the lower limbs and abdominal vasculature
in the upright position, resulting in a reduction in central
blood volume and cardiac output (8). The baroreceptor
reflex, coupled with vasoconstriction, should increase total
peripheral resistance and, therefore, blood pressure.
However, this vasopressor response is attenuated in
intolerant patients (4, 10, 12). Orthostatic hypotension
(OH), defined as a decrease in systolic arterial pressure of
more than 20 mmHg or a reduction in diastolic arterial
pressure greater than 10 mmHg, is one of the primary
mechanisms underlying the symptoms experienced in OI
(4, 9, 10). When OI symptoms occur without hypotension,
combined with a sustained increase in pulse rate of more
than 30 beats per minute (bpm) or a heart rate above 120
bpm within 10 min of a head-up tilt test or upon standing, it
is considered postural orthostatic tachycardia syndrome
(POTS) (13, 14, 15). POTS is a chronic form of OI with
symptoms persisting for at least six months (13, 14).
Serum norepinephrine levels are elevated in these
patients upon standing (>600 ng/mL) (14, 15). This
indicates dysregulation of the autonomic nervous system
in OI, with one group exhibiting decreased sympathetic
activity and another exhibiting increased sympathetic
activity, yet both groups present with similar symptoms (15).

Orthostatic intolerance (OI) is common after hip and knee
arthroplasties (5). Studies show that Ol is more common at
6 h postoperatively than at 24 h postoperatively (5). After
total hip arthroplasty (THA), OI is experienced in
approximately 40% of patients 6 h after surgery (9). At
24 h post-THA, that figure drops to 20% (9, 12). Hristovska
et al. showed similar figures for patients who experience OI
post-total knee arthroplasty (TKA) (16). In their study, 44% of
patients developed OI post-TKA at 6 h postoperatively, and
22% had OI at the 24-h mark post-surgery (16). However, in
unicompartmental knee arthroplasty (UKA), OI was only
noted in 14% of patients 6 h postoperatively (17). Kurkis
et al. showed that OI occurred more commonly post-THA,
followed by TKA, and finally, UKA (18).

Risk factors

Several factors have been proposed to cause
postoperative development of OI, such as the response
to the surgical insult, use of opioids, pain-related issues,
after-effects of anaesthesia, blood loss, and a history of
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Table 1 Risk factors for OI.

Patient-related Surgery-related

Female
Elderly

Spinal anaesthesia> general anaesthesia
Spinal anaesthesia:

ropivacaine > bupivacaine

Multiple comorbidities THA > TKA > UKA

ASA >3 Approach:
posterior > direct anterior > anterolateral
Pain > 5/10 Postoperative opioid administration

Gabapentin use

preoperative OI (4, 18). These proposed Ol risk factors can
be categorised into patient-related and surgery-related
factors (Table 1).

Patient-related risk factors

Gender

Female gender is a significant patient-related risk factor
for OI after hip and knee arthroplasties (12, 18). In the
study by Kurkis et al., females developed OI two times
more than males after THA and TKA (18). Studies done
post-gastrectomy and video-assisted thoracic surgery
(VATS) corroborated this finding and identified the
female gender as an independent risk factor for OI
(19, 20). Reulecke et al. illustrated that males mount an
increased sympathetic response when challenged to
stand (21). This sympathetic response has a delayed
onset in females, accompanied by a slight increase in
the parasympathetic response (21). This is further
exacerbated by females being prone to increased blood
pooling in the lower limbs due to increased venous
capacitance (22). Lamo-Espinosa et al. showed that
females were at a higher risk of failing same-day
discharge post-THA and TKA (23).

Age

OI in arthroplasty is typically present over the age of
60 years (9, 16, 18, 24). Hip and knee arthroplasty
surgery is commonly performed in the older population
(9, 16, 18, 24). The literature supports that advancing age
increases the prevalence of OH and OI (25, 26). Those who
had OI in the study by Kurkis et al. had a mean age of 67
(18). However, Skarin et al. and Hristovska et al. did not
note a relationship between age and OI after THA and TKA,
respectively (12, 16). In their systematic review, Sumbal
et al. identified elderly patients as being at risk of failing
same-day discharge after total joint arthroplasty (27).
Older persons have an attenuated vagal tone control
coupled with increased vessel wall stiffness of the
baroreceptors, thereby increasing the likelihood of
postural hypotension and intolerance (26).

Comorbidities
The presence of multiple medical conditions, such as
neurodegenerative diseases, chronic heart failure,
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hypertension, diabetes, renal failure, and autoimmune
diseases, has been documented to be associated with
OH and OI (28). The effect of these comorbidities is
aggravated by their  medications, such as
antihypertensive and hypoglycaemic agents (28). Roach
et al. evaluated the safe resumption of antihypertensives
after THA and TKA and found that 35% of their patients
developed hypotension on the resumption of their
medication (29). They identified diuretics to be
associated with the highest number of hypotensive
episodes on resumption. They also did not note a
relationship between the type of surgery (THA or TKA),
gender, age, or type of antihypertensive regimen and the
likelihood of postoperative hypotension (29). What they,
however, recommended on days 1 and 2 post-surgery is
that if a patient is a known hypertensive, the patient's
blood pressure (BP) should be evaluated 15 min before
receiving their boarded antihypertensives (29). If the
systolic BP is less than 100 mmHg, the antihypertensives
should be withheld and reviewed with the physician (29). If
the systolic BP is less than 120 mmHg, the reading should
be repeated with the patientin a seated position (29). If the
reading is still below 120 mmHg, the antihypertensive
should be postponed to after the patient's
physiotherapy session and the BP should be
reevaluated (29). Suppose the systolic BP is between 120
and 130 mmHg. In that case, one antihypertensive is
administered, and depending on the number of agents
the patient is already taking, the other drugs are given
after the session (28). If the systolic BP is more than 130
mmHg, the appropriate antihypertensive(s) should be
administered (29). Their patients had their blood
pressures routinely measured every 4 h for 72 h
postoperatively (29). More large-scale studies are
needed to evaluate the appropriate resumption of
antihypertensives after total joint arthroplasty and their
applicability in patients being considered for same-day
discharge. Kurkis et al. and Skarin et al. did not find a
relationship between medical comorbidities, their
associated treatment regimens, and OI (12, 18).

ASA class

An ASA class of more than 1, according to the American
Society of Anesthesiologists (ASA), is a well-established risk
factor for intolerance after gastrointestinal surgery (30). A
study conducted in Ethiopia also identified that patients with
an ASA class of 2 or more were associated with postoperative
OI (31). However, in a study comparing THA and TKA, Kurkis
et al. reported that patients with a lower ASA classification of
1 or 2 were more likely to develop postoperative orthostasis
than those with an ASA classification of 3 or 4 (18). They
speculated that lower ASA-classed patients were mobilised
more aggressively earlier than higher ASA-classed patients
(18). However, bias could have played a role in this finding.
Patients who may have had a prior history of intolerance and
those who had comorbidities had their perioperative
management tweaked to avoid subsequent episodes of
intolerance (18). Skarin et al. and Hristovska et al. did not,
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however, identify a relationship between ASA class and Ol or
OH (12, 16). ASA class =3 was shown to be a risk factor for
failing same-day discharge (SDD) after THA and TKA in the
study by Lamo-Espinosa et al. (23). Sumbal et al. corroborated
that finding in their systematic review, which showed that
patients who have an ASA class of 3 and higher were at risk
of failing SDD (27).

Surgery-related factors

Anaesthesia

To our knowledge, there is currently no randomised
controlled trial (RCT) study that directly compares the use
of general anaesthesia (GA) vs spinal anaesthesia (SA) as a
risk factor for OL OI was experienced in both spinal and
general anaesthesia groups in patients who underwent
major surgery such as THA or TKA (9, 10, 31, 32, 33).
However, Kurkis et al. found that the use of SA with
sedation produced more intolerance as compared to
those who received GA (18). Specifically, the use of
bupivacaine over ropivacaine led to more OI (18). Studies
show that bupivacaine provides motor and sensory blockade
longer than ropivacaine (34, 35). Therefore, patients recover
earlier after ropivacaine blockade (34, 35). Ropivacaine also
has a better cardiac and central nervous system profile
regarding side effects compared to bupivacaine (34, 35).

Harsten et al., in their study on recovery of patients,
post-TKA, illustrated that those who received GA had
less dizziness, postoperative nausea and vomiting
(PONV), and shorter LOS than those who received SA
(36). The GA group could walk 5 metres significantly
better than the SA group at 6 and 10 h postoperatively
(36). Similarly, another study of 120 THA patients who
received either GA or SA showed that the GA group
exhibited more favourable outcomes regarding LOS,
PONV, dizziness, and orthostatic function (37). Both
studies also showed that the GA group had higher pain
scores 2 h postoperatively; however, the pain scores were
significantly higher in the SA group 6 h postoperatively
(36, 37). Fewer patients in the GA group required more
analgesia than those in the SA group (36, 37).

Post-op pain and analgesia

Skarin et al. demonstrated that peak pain scores were
recorded post-THA during mobilisation (12). A pain
score grading of more than 5 out of 10 was shown to
be a risk factor for OI (12). Pain not only is associated with
fear and anxiety during mobilisation but can also stimulate
a vasovagal response by triggering the hypothalamus
(12, 38). This, in turn, can lead to the activation of
cardiovascular centres within the medulla (12, 38). Two
studies showed that there was no difference in pain scores
in the tolerant versus intolerant groups and, therefore, the
use of opioids (9, 16). Contrastingly, Kurkis et al. found a
significant association between OI and the use of tramadol
and oxycodone postoperatively (18). Hristovska et al. noted
that patients developed OI 30 min after the administration
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of 0.1 mg /kg morphine when posturally challenged (39).
Skarin et al. identified the use of gabapentin post-THA as a
risk factor for OI (12). A known side effect of gabapentin is
dizziness (12). This may have contributed to the
development of OI in their study (12).

THA vs TKA

THA is shown to have a higher association with OI, followed
by TKA and then unicompartmental knee arthroplasty (UKA)
(18). In the study by Kurkis et al., the posterolateral approach
to the hip showed an increased likelihood for O], followed by
the direct anterior and anterolateral approaches (18). De
Campos et al., in their meta-analysis, also noted that the
posterolateral approach had a higher incidence of OL
Studies have shown that the C-reactive protein levels are
higher post-aseptic hip arthroplasty when using the
posterolateral approach compared to the direct anterior
approach (40). This illustrates an elevated inflammatory
response in the posterolateral approach compared to the
other hip approaches (40). Jans et al. speculated that the post-
inflammatory response may be related to the magnitude of
the surgical procedure performed, which could be an
essential mechanism of OI (9). This is the proposed reason
why OH and, therefore, OI are more prevalentin THA than in
TKA (41). Huston et al. illustrated that an ‘inflammatory reflex’
occurred post-surgery, which leads to a systemic
inflammatory response whereby the vagus nerve is
stimulated (42). This reflex leads to a cholinergic sequence
of events, which produces bradycardia, vasodilation, and a
dysregulation of blood pressure (42).

Blood loss

Sehat et al. showed that the total blood loss from both THA
and TKA is very similar when hidden blood loss is
considered (43). Although a tourniquet is used in TKA
intraoperatively and, therefore, minimises blood loss,
most of the blood loss occurs postoperatively (43). The
average drop in haemoglobin levels is about 3 g/dL,
which is similar to that reported by Jans et al. (9, 43).
Kurkis et al. found an association between orthostasis
and lower postoperative haemoglobin levels in THA (18).
However, three other studies found no association with
haemoglobin levels in intolerant and tolerant groups in TKA
and THA (9, 12, 16). This is despite previous reports that up
to 70% of intolerant patients have hypovolaemia (15).

Orthostatic challenge and therapeutic
measures for OI postoperatively

The therapeutic measures available to address OI are
divided into non-pharmacological and pharmacological
approaches (Table 2). Non-pharmacological approaches
include repeated orthostatic challenges, patient
education, and the prevention of hypovolaemia.
Pharmacological strategies against OI are the use of
perioperative steroids, midodrine administration, and
judicious postoperative opioid administration.
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Table 2 Treatment strategies that could prevent OI.

Treatment strategy

Non-pharmacological options
* Repeated orthostatic challenges
* Patient education
* Preventing hypovolaemia
Pharmacological options
Preoperatively
Midodrine 5 mg orally 90 min prior to spinal anaesthesia
Postoperatively
Midodrine 10 mg orally 8 hourly for 24 h
Dexamethasone 4 mg intravenously 8 hourly for 24 h
Avoid gabapentin
Limit opioid analgesia

Orthostatic challenge

The orthostatic challenge that has been employed is as
follows: the patient would rest in the supine position for
5 min, followed by a 30-degree passive leg raise for 3 min,
and then rest again in the supine position for 5 min,
followed by sitting on the edge of the bed with the
patient's feet on the floor for 3 min; next, the patient is
then asked to stand and then encouraged to tiptoe and shift
weight from one leg to another for 3 min (9, 16). The patient
then rests in the supine position after mobilisation (9, 16).

Repeated mobilisation or orthostatic challenges have
been another modality in managing orthostatic
intolerance (11). Frandsen et al. challenged their
patients 4 and 6 h post-total hip replacement (44). They
found that after their repeated mobilisation procedure,
the prevalence of OI decreased from 30% at 4 h
postoperatively to 0% at 6 h (44). The proposed theory
for the benefit of repeated orthostatic challenges is that it
reduces the duration of OI post-surgery (44). Patients
should be encouraged to contract muscles in their
lower limbs for 30 s at a time when recumbent.
Quadriceps contractions, calf muscles contractions, and
ankle and toe plantar and dorsiflexion, as well as leg raises,
are all manoeuvres that can assist in improving venous
return and, therefore, improving the preload (45).

Patient education and counselling

Patients need to be informed, be guided, and have their
expectations clarified to improve outcomes after total joint
arthroplasty (46). One of the main strategies of enhanced
recovery after surgery (ERAS) is a multidisciplinary
approach and patient education, which can improve
adherence and the effectiveness of the ERAS programme
(47). Crawford et al. emphasised the need for a team-based
approach to achieve successful same-day discharge after
total joint arthroplasty (TJA) in patients who were
appropriately selected (48). Since implementing their
multidisciplinary approach, they have seen over 150
patients who have been successfully discharged on the
same day (45). Patients should be educated and
counselled on the symptoms of OI (45). Emphasis should
be placed on rising slowly from a recumbent position (45).
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Fluids
Intravenous (IV) fluid administration is another
preventative modality to consider in tackling OI

(11, 32). Orthostatic intolerance was evaluated in
patients who received goal-directed fluid therapy
postradical prostatectomy, and it was found that there
was no reduction in OI incidence against a control group
(32). Both groups received both colloids and crystalloids,
with the control group receiving fluids according to
international standards (32). They, however, showed
that there was an impaired response in their patients’
noradrenaline and haemodynamic statuses when asked
to mobilise, alluding to the necessity of an appropriate
vasomotor tone response and an acceptable cardiac
preload to prevent OI (32). Hristovska et al. attempted
to identify patients in their cohort post-TKA who were
possibly hypovolaemic by conducting a passive leg raise
to determine which patients had a more than 10%
increase in their cardiac output and stroke volume (16,
17). They found that the patients who showed that
response did not predict the development of OI (16).
They also found that there was no difference in
perioperative fluid status between those who were
tolerant and those who were intolerant (16). It is,
however, suggested that the prevention of orthostatic
intolerance should begin with avoiding hypovolaemia
(11). In a patient where OI is a concern, a 500 mL bolus
of water can be given orally, or a bolus of crystalloid can
be administered intravenously (45). This bolus can
expand plasma volume and, therefore, the blood
pressure, which can improve the patient's symptoms (45).

Midodrine

Jansetal. conducted an RCT using midodrine hydrochloride,
an oral alpha-1 agonist, and hypothesised that it would
offer an effective vasopressor response postoperatively
(33). The idea is that the drug may prevent OI and OH by
increasing vascular resistance (33). The drug was
administered an hour before mobilisation at 6 h and
24 h post-THA (33). There was no difference in the
prevalence of OI in the placebo and treatment groups
(33). Smits et al. then conducted a pilot study using
midodrine hydrochloride in patients after TKA and THA
to evaluate the blood pressure response in three
different dosing groups (49). The drug was
administered three times a day for 72 h
postoperatively (49). The high-dose group, who
received 10 mg of the drug three times over 24 h,
showed a significant increase in systolic blood
pressure of 14 mmHg 2 h post-administration,
compared to the groups who received 2.5 and 5 mg
(49). Smits et al. demonstrated that OI/OH was reduced
to 22.5% with the use of high-dose midodrine, compared
to 40% reported by Jans et al. using only half the dose
(33, 49).

Amin et al. conducted a randomised controlled trial using
prophylactic oral midodrine to prevent post-spinal
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anaesthesia hypotension in elderly patients undergoing
a total hip replacement (50). They found that 5 mg of
midodrine, administered 90 min before spinal
anaesthesia, was sufficient to decrease the incidence of
hypotension and the requirements for vasopressor use
intraoperatively (50). They did, however, highlight
inconsistencies in  different  population groups’
responses to the drug (50). This then poses a challenge
in recommending the drug for use in various clinical
scenarios (50). Therefore, more large-scale studies need
to be conducted on the use of midodrine to safely consider
its routine use for preventing OL

Perioperative steroid use

Steroids, especially when administered intravenously,
have been evaluated for preventing OI perioperatively
(40, 48). Linberg-Larsen et al, in their RCT, used IV
methylprednisone preoperatively in patients undergoing
THA and showed no significant difference between the
treatment and control groups (51). They concluded that
administering IV methylprednisone did not reduce the
incidence of OH or OI in THA (51).

In contrast, Cheng et al. used IV dexamethasone post-TKA,
administered to patients over 24 h in three divided doses
(41). Seventy-eight patients out of 149 who received
dexamethasone postoperatively were statistically less
likely to develop orthostatic hypotension and PONV (41).
They deduced that 12 mg dexamethasone was an
adequate dose over 24 h to lower the risk of OH and
PONV compared to 24 mg over the same duration (41).
The patients were also more likely to participate in
postoperative  physiotherapy, although this was
statistically insignificant in their findings (41).

Postoperative analgesia

The type of postoperative analgesia is another area where
OI can be mitigated (11, 12, 39). Gabapentin and morphine
have been associated with OI in patients postoperatively
(12, 39). Non-opioid analgesia should be a consideration in
preventing OI (11). Vu et al. implemented an enhanced
recovery after surgery (ERAS) protocol in their setting
following hip arthroplasty (47). The improvements they
observed were a reduction in complications and a shorter
length of hospital stay (47). The postoperative analgesia
they administered entailed paracetamol, pregabalin, and a
non-steroidal anti-inflammatory drug (47). Intravenous
opioids, such as tramadol and morphine, were reserved
as rescue analgesia (47).

Conclusion

Orthostatic intolerance is a significant barrier to same-day
discharge, early mobilisation, and recovery following hip
and knee arthroplasties. It is multifactorial, with risk
factors related to the patient, the type of anaesthesia
used, and the type of surgery undergone. To prevent
and manage this complication, a multidisciplinary team
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is necessary. Patient education, repeated orthostatic
challenges, and prevention of hypovolaemia are
non-pharmacological methods to mitigate against OI.
The pharmacological routes that could minimise OI are
the use of midodrine pre- and postoperatively, the use of
dexamethasone postoperatively, and limiting the use of
opioids for analgesia after surgery.
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