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Assessment Points
System Effect Assessment by Hx PE Test

CV AV node block
CHF

Palpitations
Fatigue
Dyspnea
Dizziness with exercise

Bradycardia
Tachycardia

ECG
ECHO

RESP Dyspnea SOB Rales CXR

DERM Erythema chronicum migrans Erythematous annular lesions Erythematous circular rash

CNS Meningitis
Bell palsy
Radiculoneuritis

Headache
Cognitive impairment
Memory deficit

Cranial nerve facial palsy
Numbness, tingling
Muscular weakness

Serology
Lumbar puncture
EMG

MS Arthritis Joint pain and swelling
Musculoskeletal pain

Swelling of one or a few joints
Erythema of joints

Key References: Shapiro ED: Clinical practice. Lyme disease, N Engl J Med 370(18):1724–1731, 2014; Gupta B, Agrawal P, D’souza N, et al.: Anaesthetic management and implications of a case of chronic 
inflammatory demyelinating polyneuropathy, Indian J Anaesth 55(3):277–279, 2011. 

Perioperative Implications
Preoperative Concerns
 •  Ensure antibiotic Rx and cure of carditis prior to all

but emergency operations.
Monitoring
 •  Consider invasive monitoring with an arterial line

based on cardiac manifestations.

Airway
•  Routine 
Preinduction/Induction
 •  Avoid depolarizing muscle relaxants. 
Maintenance
•  Routine 
Extubation
 •  Usually routine but might be delayed due to general-

ized muscle weakness

Adjuvants
 •  Avoid depolarizing muscle relaxants on induction

because of hyperkalemia.
Postoperative Period
 •  Depends on the cardiac and neurological manifesta-

tions of the disease if present 

Anticipated Problems/Concerns
 •  Pts may develop dysrhythmias or CHF.

Overview
 •  Stage 1: Early localized infection; chills, fever, head-

ache, lethargy, muscle pain, erythema migrans (rash 
spreads centrifugally; lesion usually occurs at site of 
bite) in 68% of pts.

 •  Stage 2: Early disseminated infection; arthritis, asep-
tic meningitis, cranial neuritis (Bell palsy), and periph-
eral radiculoneuritis are neurologic manifestations.
•  Carditis occurs in 4–8% of pts during this stage of

disease.
•  Second- and third-degree AV block and myocar-

ditis may be documented by ECG and heart fail-
ure; symptoms resolve in days to weeks.

 •  Stage 3: Late persistent infection; over time 60%
of pts with untreated infection will develop inter-
mittent bouts of arthritis, with severe joint pain 
and swelling. Large joints are most often affected, 

particularly the knees. In addition, up to 5% of 
untreated pts may develop chronic neurologic 
complaints months to years after infection. These 
include shooting pains, numbness or tingling in the 
hands or feet, and problems with concentration and 
short-term memory.

 •  Approximately 10–20% of pts with Lyme disease
have symptoms that last months to years after treat-
ment with antibiotics. These symptoms can include 
muscle and joint pains, cognitive difficulties, sleep 
disturbances, or fatigue. The cause of these symp-
toms is not known, but according to current research, 
these symptoms are not due to ongoing infection 
with Borrelia burgdorferi. This condition is referred 
to as PTLDS. There is some evidence that PTLDS 
is caused by an autoimmune response, in which a 
person’s immune system continues to respond, doing 
damage to the body’s tissues, even after the infection 

has been cleared. Studies have shown that continuing 
antibiotic therapy is not helpful and can be harmful 
for persons with PTLDS. 

Etiology
 •  Lyme disease is caused by the spirochete B. burgdor-

feri, which is transmitted by the tick Ixodes dammini.

Usual Treatment
 •  Early doxycycline prevents infection in high per-

centages of pts. Amoxicillin, cefuroxime, and ceftri-
axone are also effective. Pts with certain neurologic 
or cardiac forms of illness may require IV treatment 
with drugs, such as ceftriaxone. Antibiotic therapy 
for 10–21 up to 28 d generally aborts stages 2 and 
3. Pts may benefit from a second 4-wk course of
therapy.

 •  Vaccine available for adults.

Risk
 •  5.3% of all cancers; 55.6% of all blood cancers (USA 

National Institutes of Health Registry)
 •  Per annum risk 2.9:100,000 population (European

Age-Standardized Incidence UK, 1993–2012) 

Perioperative Risks
 •  Tumor: Mechanical obstruction, compression effect

on organs systems (e.g., airway or bowel obstruction)
 •  Systemic effects: Myelosuppression including immu-

nosuppression, anemia, thrombocytopenia, paraneo-
plastic syndromes

 •  Cachexia 

Overview
 •  Group of blood cell tumors developed from lym-

phatic tissues
 •  WHO classification: Prognosis depends upon correct 

diagnosis and classification based on the Revised Euro-
pean-American Lymphoma Classification five types 

Etiology
 •  Epstein-Barr virus, family history, autoimmune dis-

orders, immunosuppressant, and pesticides

Usual Treatment
 •  Low-grade lymphomas: Radiation and rituximab.

 •  High-grade lymphomas: R-CHOP (Rituximab, 
Cyclophosphamide, Hydroxydaunorubicin, Oncovin
(vincristine), Prednisone or Prednisolone), and stem 
cell transplantation).

 •  R-Maxi-CHOP is used in mantle cell lymphoma
and is given in 21-day intervals, alternating with
R-HDAC (rituximab + high-dose cytarabine).

 •  Hodgkin lymphoma: Radiation alone. 
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Toxicity of Chemotherapeutic Agents

Chemotherapy Treatment Indication Toxicity

Anthracyclines (e.g., daunorubicin, doxorubicin) Hodgkin lymphoma Myocarditis, leukopenia

Alkylating agents (e.g., cyclophosphamide, ifosfamide) Lymphoma, solid tumors Hemorrhagic cystitis, left ventricular dysfunction, immunosuppression, 
hyponatremia

Bleomycin Hodgkin lymphoma Pneumonitis, pulmonary fibrosis

Platinum analogues (e.g., carboplatin, cisplatin) B-lymphoma Bone marrow suppression, neurotoxicity/ototoxicity/nephrotoxicity

Monoclonal antibodies (rituximab) B-cell lymphoma Cytokines release syndrome, anaphylaxis, interstitial fibrosis

Assessment Points
System Effects Assessment by Hx PE Test

HEENT Obstruction, mediastinal mass, tracheo-
malacia

Dysphagia, odynophagia SVC obstruction signs, neck ROM CXR, CT thorax indirect laryn-
goscopy

RESP Pneumonitis, pulmonary fibrosis Poor exercise tolerance Auscultation PFTs, CXR, ABGs

CV Myocarditis, left ventricular dysfunction Exertional dyspnea, PND, orthopnea Signs of CHF, Pemberton sign ECG, CXR, ECHO

RENAL Nephrotoxicity Orthostatic hypotension, swelling, somnolence Edema, pallor, ascites BUN, Cr, lytes

HEME Anemia, pancytopenia Tiredness, SOB Pallor, tachycardia FBC, bone marrow biopsy

CNS Leptomeningeal disease Headache, CN abnormalities Nerve palsy, weakness CT, MRI, lumbar puncture

GI Aspiration Regurgitation, dyspepsia Palpable mass CT, MRI

Key References: Swerdlow SH: World Health Organization classification of tumours, ed 4, Geneva, 2008, World Health Organization; Cullen M, Steven N, Billingham L, et al.: Antibacterial prophylaxis after 
chemotherapy for solid tumors and lymphomas. N Engl J Med 353(10):988–998, 2005. 

Perioperative Implications
Preoperative Preparation
 •  Aspiration prophylaxis; Assess and prepare for air-

way challenge and cardiopulmonary status. 
Monitoring
 •  Depending upon condition of pt and level of surgery 
Airway
 •  Rule out mediastinal masses; possible difficult

intubation. 

Induction
 •  May be hypovolemic with limited cardiopulmonary

reserves as per disease severity.
 •  Consider deep inhalation induction with sevoflurane 

and O2 initially to evaluate whether lower airway 
instruction occurs: if so, wake pt up and reevaluate.

Maintenance
 •  CV instability and obstructive or restrictive pulmo-

nary disease 
Extubation
 •  Risk of tracheal collapse, airway obstruction, and

aspiration 

Postoperative Period
 •  May require HDU/ICU admission. 

Anticipated Problems/Concerns
 •  Airway challenges: Mechanical obstruction (tumor

mass effect)
 •  High risk of thromboembolism, DVT, infection, and 

bleeding

Risk
 •  Individually rare, but as a group the incidence is

approximately 1:8000. 

Perioperative Risks
 •  Difficult airway management
 •  Cardiac or respiratory failure
•  Hemorrhage 

Worry About
 •  Difficult or failed intubation
 •  Coexisting cardiac or respiratory disease
 •  Difficult vascular access
 •  Neurologic involvement and pt cooperation

Overview
 •  Lysosomal storage disorders are rare, inherited, met-

abolic connective tissue disorders (often autosomal 
recessive) with variable anesthetic risk.

 •  Caused by a variety of mutations in lysosomal
enzymes in macrophages, impairing normal cellular 
debris scavenging.

 •  Retained debris thus accumulates in various tissues
throughout the body.

 •  Includes MPS types I to VII and lipid storage disor-
ders (including Tay-Sachs and Gaucher disease).

 •  Depending on disease type and severity, many die
in early childhood; others can expect to survive well 
into adulthood.

 •  MPS most feared from anesthetic point of view pri-
marily due to airway issues (thus the primary focus
of this chapter is on these conditions). 

Usual Treatment
 •  Many of these conditions have no specific treatment, 

and therapy is targeted towards improving quality of 
life.

 •  Some more recent success with enzyme replacement 
therapy (depending on specific condition) and stem 
cell transplant. 
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