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Abstract

Mastocytosis is a rare group of disorders with chronic and episodic mast cell release of mediators
which can have systemic and cutaneous manifestations. Triggers of anaphylaxis include commonly
used medications for anesthesia, analgesia, and muscle relaxation. There is little in the literature
regarding local anesthesia in emergent surgery for patients with mastocytosis. This case details
the use of a peripheral nerve blockade for multiple surgeries and pain control in a patient with
biopsy-proven mastocytosis.
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1. Introduction

Mastocytosis is a rare group of disorders with chronic and episodic mast cell release of mediators including his-
tamine, heparin and leukotrienes as well as others [1] [2]. While this release normally protects individuals from
infection via an inflammatory response, patients with mastocytosis experience massive mediator release, with
deleterious effects.

Mastocytosis is characterized by 1) skin findings, 2) symptoms arising from mediator release, and 3) organ
infiltration (in systemic forms of the disease). Darier’s sign occurs with urticaria and erythema within ap-
proximately 5 minutes of scratching, or rubbing of skin or skin lesions with a large quantity of mast cells
present [3].

The most common complaint is pruritis, commonly due to exposure to heat, stress, certain drugs, or physical
irritation [4]. The most common manifestation of mastocytosis is urticaria pigmentosa (UP), small yellow-tan or
reddish-brown macules or papules [5] (Table 1).
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Table 1. Mediators in mastocytosis and their effects.

Mediator Effect

Histamine Pruritis, urticgir_ia, gastric _hypersecret_ion, bronchoconstriction, increased
vasopermeability, systemic hypotension

Heparin Local anticoagulation, osteopenia, osteoporosis

Proteases Fibrinogen degradati_on, stimulatio_n of fibroblast_ prolifer_ation, activation of
procollagenase and tissue remodeling (degrade fibronectin)

Cysteinyl leukotrienes (LTD4, LTC4, LTE4) Increased vasopermeability, vasodilation, bronchoconstriction

Prostaglandins (PGD2) Vasodilation, bronchoconstriction, flushing

Platelet activating factor Increased vasopermeability, vasodilation

Cytokines (TNF-alpha, TGF-beta, Nerve growth factor) Activation of vascular endothelial cells, cachexia, fibrosis

Mast cell and eosinophil proliferation, B cell proliferation with polyclonal

Growth factors (IL-3, IL-5, 1L-6) increase in immunoglobulins and paraproteins

Adapted from UpToDate [6].

2. Case Report

A 51 year-old male presents to his allergist 1 day after being bit by his dog, for a follow-up appointment regard-
ing his diagnosis of mastocytosis 2 years prior. The patient’s right wrist has punctures on the dorsal and volar
sides, proximal to the wrist crease. He has significant erythema and swelling, with fluctuance on the volar
wound without discharge. There is lymphangetic streaking through the antecubital fossa to the proximal arm
without palpable lymphadenopathy. The patient reports numbness and tingling of the hand. Upon examination
by the allergist, he is instructed to go to the Emergency. Orthopedic hand surgery is consulted for evaluation of
cellulitis, pain, numbness and tingling. He is given tetanus prophylaxis and admitted to the Hand Surgery Ser-
vice for emergent surgery.

The patient’s allergist and anesthesiology are consulted to discuss the patient and determine the best method
of anesthesia for the patient. The patient has biopsy-proven urticaria pigmentosis diagnosed by dermatopatholo-
gy at our institution. Through a detailed history and physical at the time of diagnosis, the allergist has deter-
mined that the patient’s triggers include heat (flushing, rash, tachycardia), and physical factors (erythema). His
symptoms originated approximately 3 years prior and have progressed over this time period. The patient reports
nausea and vomiting with meperidine and morphine, however no testing to confirm true allergy has been per-
formed to date. He has symptoms consistent with orthostatic hypotension, but has not been evaluated by tilt-ta-
ble nor for POTS. He has a history of GERD, no other history of gastrointestinal symptoms. He is a lifetime
non-smoker, and has not been diagnosed with asthma, COPD, TB or coccidioidmycosis. He is negative for ana-
phylaxis with meperidine, dilaudid, morphine or alcohol. Negative for syncope, outside of an isolated event as a
teen during which he describes a loss of consciousness and subsequent “seizure”. He is negative for a history of
anemia, thrombocytopenia, or leukopenia. His surgical history includes multiple, bilateral knee surgeries, tonsil-
lectomy, a broken arm, a broken hand, and a colonoscopy 6 months prior without evidence of anaphylaxis or
complication. There is no information detailing the anesthetic plan for his previous procedures. The patient does
express concern during his evaluation about potential anaphylaxis during general anesthesia. The patient’s tryp-
tase level before surgery is 6.2 ng/mL. His medications on admission include Baclofen 10 mg-prn, clonazepam-
prn, EpiPen-prn, ammonium lactate lotion-prn, fexofenadine 180 mg daily, hydromorphone 8 mg prn, ranitidine
150 mg daily, zolpidem 12.5 mg daily. The anesthesiologist performs an examination revealing a thyromental
distance, and a mouth opening within normal limits. He has normal neck flexion and extension, and is given a
Mallampati score of Il. Heart and lung examination, and mental status are normal. ASA physical status classifi-
cation is Class 2.

Prior to the procedure, a 16 gauge 1V is placed in the right hand, in addition to a 20 gauge 1V in the antecubit-
al fossa placed in the ED. Lactated ringers solution and normal saline are administered independently via these
lines. The patient is premedicated prior to surgery at 19:30 with 200 mg hydrocortisone sodium succinate, 50 mg
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diphenhydramine, and 150 mg ranitidine. The anesthesia team performed a supraclavicular nerve block of the
right upper extremity under ultrasound guidance. Local anesthesia is provided with 1% lidocaine, a catheter is
placed, and 15 mL 0.75% bupivicaine administered at 20:12. The patient was given 1.5 g ampicillin-sulbactam
at 20:15, 2 mg midazolam in two 1 mg doses at 20:30 and 20:33, respectively, and an additional 10 mL 0.75%
bupivacaine at 20:37—the start of the surgical procedure. The patient is not covered during the procedure, nor
warmed with a “Bair Hugger” device.

The surgical team places a well-padded extremity tourniquet, and the arm is exsanguinated by gravity with the
extremity tourniquet inflated to 250 mmHg. During the procedure, a right open carpal tunnel release, right flexor-
tenosynovectomy of all digital flexor tendons, with debridement of dog bite involving the right dorsal wrist with
removal of nonviable skin and subcutaneous fat. A large suction drain is placed and secured using nylon sutures.

During the procedure, at 20:53, 20 mg propofol is administered. An additional 20 mg propofol is given at
21:15. Surgical stop time was 21:37, and the patient is transferred to the PACU at 21:46 awake and in stable
condition. Two days later, further surgical debridement and irrigation is performed. Diphenhydramine, hydro-
cortisone, midazolam, lidocaine (1%) and propofol are used by the anesthesia team without complication during
this second procedure.

Pain control following each procedure is achieved using 0.2% ropivacaine via the supraclavicular catheter,
fentanyl and hydromorphone.

3. Discussion

Specifically concerning for anesthesiologists caring for patients with mastocytosis is the potential of mast cell
mediator release to trigger anaphylaxis in patients. The cumulative prevalence of which has been reported to be
between 22 and 49% in adults [7]. The stimuli for degranulation can be unique in each patient, and is best eluci-
dated with a careful history from the patient [8]-[13]. Potentially, medications, surgical procedures, alcohal, in-
fections, emotional stress, insect stings and other toxic exposures, and physical factors like extremes in temper-
ature, sudden temperature changes and spicy foods may trigger mast cell release of mediators. Medications such
as opioids, iodinated contrast, vancomycin (and other antibiotics), NSAIDs and muscle relaxants have been as-
sociated as triggers in 18% - 25% of cases [7] [14]. Of these, muscle relaxants have been frequently associated
with anaphylaxis, among these rocuronium and succinylcholine have been associated with the highest number of
allergic reactions [7] [15]. Mivacurium and atracurium, as well as other drugs such as morphine, codeine, and
thiopental should be avoided if other agents may be used to equal efficacy [7] [16]. Lower risk options of opio-
ids include fentanyl, sufentanil, remifentanil, and alfentanil [15]. Midazolam, propofol, etomidate and ketamine
are hypnotic drugs associated with a lower risk of reaction [7]. Cis-atracurium, pancuronium, and vecuronium
have a lower incidence of perioperative reactions [7]. Fluran inhaled anesthetics have not been reported to be
associated with anaphylaxis [15]. Of note, there is limited evidence to link local anesthesia to an increased risk
with mastocytosis patients [7]. Although less than 1% of all drug reactions to local anesthetics are true allergic
reactions, it is recommended to avoid ester local anesthetics such as procaine, chloroprocaine, tetracaine, and
benzocaine. Anaphylactic reactions to amide local anesthetics such as lidocaine, mepivicaine, prilocaine, bupi-
vacaine, levobupivacaine and ropivacaine are exceedingly rare [17]. Preservative-free formulations of these me-
dications are recommended.

Anaphylaxis has been seen in both cutaneous and systemic forms of the disease. Flushing, syncope and vas-
cular collapse may occur, as can Gl symptoms such as pain, diarrhea, nausea, vomiting, peptic ulcer disease and
bleeding are seen [18]. Abrupt hypotension due to iodinated contrast in a patient with urticaria pigmentosa has
also been described in the literature [19]. Excessive bleeding associated with mastocytosis may be due to hepa-
rin release by mast cells [20]-[23].

Medications which have been previously well-tolerated may be used, but for medications which tolerance is
unknown, a graded provocation test should be done. Premedication with anti-allergic drugs has been suggested.
However, the value of this is largely unproven, and severe reactions may still occur [7]. The mainstay medica-
tion for a systemic drug reaction in patients with mastocytosis is epinephrine, while multiple drugs may be used
adjuvantly.

4. Conclusions

The literature regarding elective and emergent surgery in patients with known mastocytosis is sparce. Much of
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the existing literature recommends the use of lower-risk medications in the perioperative space. Inhaled fluran
anesthetics are associated with an extremely low risk of reactions, but this case represents the successful use of
amide local anesthetic via catheter for peripheral nerve blockade during multiple surgeries and for pain control
between each surgery.

This case highlights the need for providers to consider anaphylactoid and other reactions in patients with urti-
carial pigmentosa or cutaneous mastocytosis when being evaluated for emergent surgery. Prevention is the best
way to avoid systemic reactions in these patients. Using low-risk medications, especially when considering
muscle relaxants, analgesics and local anesthetics may reduce complications in this uncommon patient popula-
tion.
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