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Our understanding and management of rheumatoid arthritis (RA) have greatly improved,
but perioperative and anesthetic management remain challenging. RA is not limited to
joints; systemic evaluation is thus required when planning perioperative management.
Especially, careful airway evaluation is needed; management of airway-related arthritis is
challenging. A multidisciplinary approach is essential to prevent complications without ex-
acerbating RA disease activity. Guidelines published in 2017 are available for perioperative
management of anti-rheumatic medication in patients with rheumatic diseases undergo-
ing elective total hip or total knee arthroplasty. However, the guidelines focus only on an-
ti-rheumatic medications, and do not consider all aspects of perioperative management
(including anesthesia). Here, we discuss the perioperative and anesthetic management of
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoimmune inflam-
matory disorder that mainly affects the synovial joint [1,2].
However, the precise etiology remains unknown, although
the inflammation is autoimmune in nature. RA is character-
ized by symmetrical erosive polyarthropathy, most common-
ly of the joints of the hands and feet [3]. However, RA can
affect internal organs, i.e., can be systemic. Patients with RA
commonly require orthopedic surgery under anesthesia for
RA management or surgery unrelated to RA [4]. This study
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reviews perioperative and anesthetic issues in RA patients.

CLINICAL FEATURES, DIAGNOSIS, AND
MANAGEMENT OF RA

RA typically presents as persistent and painful joint swelling
with morning stiffness. Usually, the small joints of the wrist
and hand are involved, but the atlanto-axial joints and large
joints (such as those of the hip and knee) may also be affect-
ed. Joint inflammation and destruction with muscle atrophy
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and weakness cause pain. Progressive joint synovial inflam-
mation triggers cartilage degradation and bone erosion,
and ultimately joint destruction with laxity/disintegration of
the tendon and ligament [3]. For example, the hand joints
exhibit swan neck and boutonniere deformities, which may
require surgical correction [5]. The diagnosis of RA is partly
clinical (joint involvement and long symptom duration) and
partly based on laboratory findings. The 2010 American
College of Rheumatology/European League Against Rheu-
matism classification criteria for RA include the presence of
autoantibodies (rheumatoid factor and anti-cyclic citrullinat-
ed peptide antibody) and an acute phase reactant (C-reac-
tive protein), along with a high erythrocyte sedimentation
rate [6,7]. The goal of management is clinical remission or
maintenance of low-level disease activity via early aggressive
use of conventional and targeted synthetic agents, and bi-
ological disease-modifying anti-rheumatic drugs (DMARDs)
[8]. These improve symptoms, inhibit disease progression,
maintain joint function and facilitate the performance of ac-
tivities of daily living [9].

PRE- AND INTRA-OPERATIVE CONSIDER-
ATIONS

Detailed RA history-taking, including RA disease severity
and duration, systemic involvement, and medication status,
is essential to avoid missing a subtle symptom or sign [10].
Careful physical examination, especially of the airway, is also
essential when planning anesthesia. A low body mass in-
dex (“rheumatoid cachexia”) may indicate sustained, poorly
controlled disease. As RA increases morbidity and mortality,
mechanical ventilator support should be considered postop-
eratively [4]. Apart from joint disabilities, systemic compli-
cations and current medications must be reviewed prior to
anesthesia. The goals of anesthetic management are estab-
lishment of a safe airway with preservation of cervical spine
integrity (via careful positioning and manipulation); success-
ful management of any systemic condition, and prevention
of RA progression and disease related-complications.

RA-related joint problems

The joint deformities caused by bone and cartilage destruc-
tion impact anesthetic management as follows. First, joint
deformities affect patient positioning and hinder vascular
assessment and evaluation of regional anesthesia. The need
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for appropriate positioning during surgery requires addi-
tional surgical support and time, which is associated with
postoperative adverse effects. Finally, axial joint deformities
render the cervical spine unstable, which makes intubation
difficult. However, RA patients with axial joint disorders are
often asymptomatic, so careful assessment thereof is essen-
tial prior to anesthesia.

Airway-related joint disorder

1) Atlanto-axial subluxation

The range of motion (flexion and extension) of the cervical
spine should be assessed preoperatively. Attenuation of the
transverse ligament and erosion of the odontoid process
can cause atlanto-axial subluxation (AAS) and, in turn, at-
lanto-axial instability and spinal cord compression, with or
without compression of the vertebral arteries [4]. During
airway management, neurological complications (including
quadriplegia and sudden death) can occur, but are fortu-
nately rare. The anesthesiologist must be aware that the
standard sniffing position for endotracheal intubation using
a laryngoscope involves head hyperextension and neck flex-
ion, and may thus exacerbate AAS and cause neurological
injury [11]. The clinical symptoms of an AAS neurological dis-
order are difficult to distinguish from those of simple joint or
muscle disorders and peripheral neuropathy. Moreover, the
proportion of patients with such symptoms is low. Based on
plain radiographs, the prevalence of AAS was estimated as
3% to 44% [12,13]. Preoperative plain radiography of the
cervical spine has been recommended for all RA patients,
as it can reveal cervical spine instability [14]. However, no
evidence-based guidelines or consensus have emerged. If a
plain radiograph reveals narrowing of the atlanto-axial joint
space, airway management may be difficult [15]. Anesthetic
management should be based on radiographic data; it is
essential to prevent or minimize neurological and vascular
complications. Magnetic resonance imaging (MRI) is better
for assessing the cervical spine than radiography, although
the data correlate weakly with clinical symptoms. If a neu-
rological sign is present, cervical spine MRI is essential. The
risk of AAS increases over time and is higher in seropositive
patients and those with more severe RA. Involvement of the
sub-axial cervical spine is less common than AAS, and lim-
itation of cervical spine motion makes central venous access
difficult.
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2) Temporomandibular joint disorders

Temporomandibular joint disorders can be associated with
difficulties in mouth-opening and mastication, but may also
be asymptomatic. However, careful airway examination,
including using the Mallampati test with the mouth open
and mandible protruding, is essential to prevent airway ac-
cidents. If an RA patient exhibits cervical spine instability,
or a limitation of neck motion or mouth-opening, airway
management may be difficult; awake fiberoptic bronchos-
copy-guided endotracheal intubation is recommended in
such cases [16].

3) Cricoarytenitis

Cricoarytenitis is associated with hoarseness, stridor, and
a foreign body sensation in the larynx; a laryngeal mass is
also occasionally observed. When one of these symptoms
or signs is observed, the larynx should be directly examined.
Difficulty in airway management should be anticipated such
that appropriate equipment is available. Endotracheal intu-
bation should be avoided if possible; if not, the endotrache-
al tube should have the smallest possible diameter. Use of
a face mask or supra-glottic airway device should be pre-
ferred. Awake fiberoptic bronchoscopy-guided endotrache-
al intubation is sometimes recommended for such patients,
although surgical tracheostomy under local anesthesia is
an alternative [17]. Close observation of airway obstruction
caused by edema is required during recovery from extuba-
tion.

4) Other joint disorders with skin lesions

A joint deformity, or thin and fragile skin makes intravenous
assessment difficult. A wrist joint deformity may render the
radial artery inaccessible. Preoperatively, the range of mo-
tion of affected joints should be assessed to optimize pa-
tient positioning during and after surgery. Careful position-
ing during surgery is essential. All pressure points should be
secured to avoid pressure sores. Chronic steroid use triggers
osteoporosis; such patients must be manipulated gently.
Eye care should also be considered; 15% of RA patients suf-
fer from keratoconjunctivitis and are thus at risk of corneal
ulceration, especially when prone [18].

Regional anesthesia obviates the need for airway man-
agement. However, joint deformities make it difficult to pal-
pate anatomical landmarks. Central neuraxial block using
non-steroidal anti-inflammatory drugs (NSAIDs) does not in-
crease the risk of hematoma. All procedures must be asep-
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tic; immunosuppressive agents increase the risk of infection.

RA-related systemic complications

RA-related systemic complications were summarized in
Table 1. Although no preoperative evaluation guideline is
available for RA patients, RA does not appear to increase
the risk of perioperative mortality [19]. Careful preoperative
evaluation of extraarticular complications is required when
planning anesthesia. Arterial blood gas analysis, a pulmo-
nary function test, and echocardiography may be required,
depending on the systemic complications. As RA patients do
not exhibit the classical symptoms and signs of cardiovas-
cular disease, it is easy to miss the disease. RA patients are
at increased risk of atherosclerosis (stroke and myocardial
infarction) [20,21]. The presentation is usually insidious and
triggers sudden cardiac death [22]. Heart failure is a major
cause of death in the absence of a history of ischemic heart
disease, in contrast to non-RA patients [23,24]. A higher
body mass index is associated with a higher cardiovascular
mortality rate in the general population. However, RA pa-
tients with a lower body mass index have a higher likelihood
of cardiovascular mortality due to rheumatoid cachexia and
sustained and poorly controlled chronic inflammation [25].
Cardiac arrhythmia is an important cause of sudden death in
RA patients; it is associated with rheumatoid nodules, amy-
loidosis, and ischemic heart disease [22]. The chronic inflam-
mation seen in RA is likely to affect the vessels, although this
remains to be confirmed. Anemia is common in RA patients,
and is attributable to chronic disease or medications such
as glucocorticoids and NSAIDs. RA patients are more like-
ly to require perioperative blood transfusions. The effects
of RA on the pharmacokinetics and pharmacodynamics of
the drugs used to induce anesthesia remain poorly under-
stood. RA-associated systemic disorders (especially hepatic
and renal disorders) and RA medications change drug phar-
macokinetics and pharmacodynamics. Therefore, the drugs
should be carefully titrated.

Medications for RA

To control or manage RA, various medications were used
(Table 2). NSAIDs and glucocorticoids are commonly used to
relieve pain and decrease joint inflammation. Janssens and
Hartstein [16] stated that the adverse effects of opioids out-
weighed the benefits; opioids are nonetheless used for pain
relief. Conventional NSAIDs and glucocorticoids increase the
risk of gastrointestinal bleeding; prophylaxis for gastrointes-
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Table 1. Extraarticular and systemic aspects of rheumatoid arthritis that must be considered during perioperative and anes-

thetic management

Organ

Extraarticular involvement

Neurological system Central neuropathy

Peripheral neuropathy, carpal tunnel syndrome

Autonomic neuropathy
Ocular system Kerato-conjuctivitis

Cardiovascular system

Pericarditis, pericardial effusion, cardiac tamponade

Valvular heart disease (usually regurgitation)

Conduction abnormality
Granulomatous disease
Endocarditis or myocarditis
Coronary artery disease

Respiratory system
Pleural effusion
Restrictive lung disease
Pulmonary nodule

Hematological system
Thrombocytopenia
Felty's syndrome
Lymphoma

Hepatic system Hepatic fibrosis

Hepatomegaly with splenomegaly

Hypoalbuminemia

Renal system Glomerulonephritis
Tubulointerstital nephritis
Amyloidosis
Skin Fragile skin
Pyoderma gangrenosum
Sicca syndrome
Scleritis
Scleromalacia perforans

Musculoskeletal system  Osteoporosis

Reduced chest wall compliance (costochondral disease)

Anemia [chronic disease, iron deficiency (bleeding) and bone marrow suppression from medication]

tinal complications is required. Long-term glucocorticoid use
is problematic because they increase the infection rate and
wound-healing complications in a dose-dependent manner.
Normally, the adrenal gland secretes about 8 to 10 mg of
cortisol daily. Perioperative glucocorticoid coverage is re-
quired by patients on a prednisolone dose > 10 mg/day to
control the surgical stress response [26]. Although the tran-
sient increase in cortisol secretion in response to stress varies
among individuals, it is typically up to 50 mg/day for minor
procedures and 75 to 150 mg/day for more complex ones; it
rarely exceeds 200 mg/day (Table 3) [27]. The blood glucose
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level and blood pressure should be closely monitored. The
use of nitrous oxide to induce anesthesia should be avoid-
ed in patients on methotrexate to treat folate depletion.
Patients on glucocorticoids or DMARDs are susceptible to
infection; strict application of an aseptic technique and ap-
propriate antibiotic prophylaxis are required [28].
Conventional and biological DMARDs have been used to
slow disease progression and prevent joint destruction and
deformity. The 2017 guidelines of the American College of
Rheumatology/American Association of hip and knee sur-
geons suggest that conventional synthetic DMARDs (meth-
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Table 2. Common adverse effects associated with medications for rheumatoid arthritis and recommendations on how to
deal with them during elective surgical procedures

Medication Adverse effect Administration during surgical procedures
Corticosteroid Hypertension, infection, electrolyte See Table 3
imbalance, weight gain, glucose
intolerance, adrenal insufficiency,
fragile skin
Conventional Methotrexate Pulmonary toxicity, bone marrow Continue
DMARDs suppression, hepatotoxicity, infection
Hydroxychloroquine Retinal toxicity, cardiotoxicity, blood  Continue
dyscrasia
Sulfasalazine Central nervous system symptoms, Continue
granulocytopenia, hemolytic anemia
Leflunomide Hepatotoxicity, myelosuppression Continue
infection, pulmonary toxicity
Biologic DMARDs  Etanercept, Infection, drug-induced lupus, Withhold before surgery and schedule
TNF inhibitor infliximab, neurologic deficit, heart failure, surgery at the end of the dosing cycle
adalimumab, hepatitis B reactivation Week 2
golimumab Week 9
Week 3
Week 5 (SQ) or week 9 (IV)
B cell inhibitor Rituximab Infection, infusion reaction, cytopenia, Withhold before surgery and schedule
Belimumab hepatitis B reactivation surgery at the end of the dosing cycle
Month 7
Week 5 (IV)
IL-6 inhibitor Tocilizumab Infection, cytopenia,, increased liver ~ Withhold before surgery and schedule
enzyme, dyslipidemia surgery at the end of the dosing cycle
Week 2 (SQ) or week 5 (IV)
T cell costimulatory — Abatacept Infection Withhold before surgery and schedule
inhibitor surgery at the end of the dosing cycle
Week 2 (SQ) or week 5 (V)
Targeted synthetic ~ JAK inhibitor Infection, neutropenia, increased liver  Withhold at least 7 days prior surgery

DMARD (tofacitinib, baricitinib,

upadacitinib)

enzyme, dyslipidemia

DMARD, disease-modifying anti-rheumatic drug; TNF, tumor necrosis factor; SQ, subcutaneous; 1V, intravenous; IL, interleukin;

JAK, Janus kinase.

otrexate, leflunomide, hydroxychloroquine, and sulfasala-
zine) can be continued in patients undergoing elective joint
surgery; however, this remains controversial in clinical prac-
tice [26,29,30]. All current biological and targeted synthetic
DMARDs should be stopped prior to surgery (at the end of
a dosing cycle for biological DMARDs). Tofacitinib must be
withheld for at least 7 days. Medications may be restarted
when the wound is healing well without any sign of infec-
tion [26,28,29].
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POSTOPERATIVE MANAGEMENT

Airway and breathing status should be closely monitored af-
ter successful anesthesia. The possibility of tracheal edema,
and thus a need for re-intubation, should be borne in mind.
Standard breathing exercises should be initiated as soon as
possible to prevent the development of respiratory prob-
lems, and postoperative pain should be appropriately con-
trolled to allow for early recovery and mobilization. Howev-
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Endogenous : :
Surgery type S A Examples Recommended steroid dosing
Superficial 8-10 mg/day (baseline) Dental surgery Usual daily dose
Biopsy
Minor 50 mg/day Inguinal hernia Usual daily dose
Colonoscopy plus
Uterine curettage Hydrocortisone 50 mg IV before incision + Hydrocor-
Hand surgery tisone 25 mg IV every 8 hours for 1 day + Usual daily
dose
Moderate 75-150 mg/day Low extremity revascularization  Usual daily dose
Total joint replacement plus
Cholecystectomy Hydrocortisone 50 mg IV before incision +
Colon cancer Hydrocortisone 25 mg IV every 8 hours for 1 day +
Abdominal hysterectomy Usual daily dose
Major 75-150 mg/day Esophagectomy Usual daily dose

Total proctocolectomy
Major cardiac/vascular surgery

Hepaticojejunostomy
Delivery
Trauma

plus

Hydrocortisone 100 mg IV before incision +
Continuous IV infusion of hydrocortisone 200 mg
for more than 1 day

or

Hydrocortisone 50 mg IV every 8 hours/day + Taper
dose by half/day until usual daily dose reached &
Continuous IV fluids with 5% dextrose and
0.2%-0.45% sodium chloride, based on degree of
hypoglycemia

|V, intravenous.

er, the use of opioids for postoperative pain management
requires caution, as they can affect airway management.
Appropriate perioperative thromboprophylaxis is required
[4]. RA patients tend to exhibit delayed ambulation, asso-
ciated with hypercoagulability. Any sign of infection should
be carefully monitored, and any immunosuppressive agent
temporarily stopped.

CONCLUSIONS

The perioperative management of RA patients is summa-
rized in Fig. 1. Prior to anesthesia, careful preoperative eval-
uation is required to prevent complications and minimize
injury. Anesthetic management strategies must consider
RA-related systemic problems and postoperative manage-
ment should be individualized.

https://doi.org/10.3904/kjim.2021.555

Pre-operative consideration
1. History taking, including severity with duration, systemic involvement and medication
2. Physical examination
1) Airway
2) Anatomical landmark for regional anesthesia
3) Range of motion in the position related joint for the surgery
3. Continuation or stop of medication
1) Corticosteroid coverage
2) Thromboprophylaxis

Intra-operative consideration
1. Airway management, including equipment for difficult airway management
2. Optimization of patient position to avoid the pressure sore with eye care
3. Aseptic technique & appropriate antibiotic prophylaxis
4. Monitoring for systemic disorder
1) Careful monitoring of cardiovascular & respiratory system
2) Increased risk of blood transfusion
3) Change of pharmacokinetics and pharmacodynamics

Post-operative consideration

1. Monitoring of breathing with preparation for emergence airway management
2. Standard breathing exercise

3. Postoperative pain control

4. Early mobilization

5. Infection control

Figure 1. Perioperative management of rheumatoid arthritis
patients.
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