CASU Bulletin of
Unesthesiclogy

Valume 11, Ne.1
Mach 2024

& JRIFEER 225
-Carcinoid

& IR
-Nerve Block

< PBLD 3%
-Intracranial
Aneurysm

+» Anesthesia News
<+ HEHE

o BAATE

<« EEHEIZREE 4

THE GREATEST GLORY IN LIVING LIES NOT IN NEVER FALLING,
BUT IN RISING EVERY TIME WE FALL. - NELSON MANDELA



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

Table of Contents
B eveeerteeseeeseeseeeseeeseeseestesstastasaeesnaaataetasntaaseeteeteentesneaaaaeeaensesneesneenneennen 2

Review Article-Ning Miao

Carcinoid tumor and Anesthesia...........iiinci s e 3
Clinical Trial-Xueqin Ding

Comparison of Analgesic Efficacy of Continuous Erector Spinae Plane Block and

Quadratus Lumborum Block in Open Abdominal Surgeries: A Retrospective Study............. 12
Problem-Based Learning Discussion-Fenghua Li

Anesthesia for Endovascular Embolization of Unruptured Intracranial Aneurysm................ 22
ANESENESIA NEWS........ooooeeeeeceinsecessssseesssassssessssss s sss s sss s ses s sessss s s sssss s sss s sssssssss o 30
CASA INBWS.......coieieeee et essetssse s ssssts s tsssts s s asses s s as st s a8t s R8s s eSS e e R st s st 0 32
ZTIZY PDA G TZE BE v vevreerrere s sere s sess s e 855825585888 e e 38
EAEEE

FUUBL-ZEIK oo veveeeee e ceessseee s esesassee et et et e s e 4 0 4 08 58 58 58 £ 0 0 R R85 R R R0 41

FREZE IS T TR K HH. v er e sserse e 88 e a3
o1 = TR A= € ) 45

BHAEE:

RASHREZE PR A CASA S BITIY . £TATIHKREEBFTESE (peerreview) HHl, FARFFFKR AR
FRIXETNFSFET Peer review HIH), EERERIILEIRT FATIMER . AEETSR T L EITREK
B, ABMMESIVHNARE T,

Page 1 of 50



CASA Bulletin of Anesthesiology

FRZE

Vol. 11 No.1, 2024

WAL, WREET KMATE, EREE, WRTHFHHFEMEY. ILRNTERRAOE, @
BEERNIR, AT RFNETEEIR.

CASA BEESHniR/E, DIRFNESS—MERE, ZEB L.
REMSONTAR, S, FOLE SN —FE LR

MERE, TEREN. REBUEFIN—EHRSUMBEELFZEE FUEREE L SR
R, REFHE. BEEH, HENE!

Y 3% 3R B, 7

% KR Ak
&l %, 4l
SEE X FHR KM ik (3

BAR A BEBEE R2ON2A 7 E’F'f?‘-{
2 0 SR IS S 00 T E L IR RAA AT

ERGEREIEMFT RN D, FARBEBE. 7555
 BAEMSY . BREEMETT (EDE BRI ALY, NE& B I CA K 3L
fitl ) A UMD O 1 2 A9 R R I A 8k, B
2, AER % KRl 2 I K & Mk 9
, BMELMH 7m, BAEARG, W BHUT 5 ¥ ¢
SR = TF 9 00 A BF ) DR R LB, O A % G 4 L
MEAR, BIRABE 2R E, B — 5 RLRREHIT,
DAL IR F R J5 09 BERL, 42 W6 K 5 A 50 30 fiE DA R K I 3L
fils 21y B ) A 57, I [7) B g 18 3 1 Bk 42 B BF X 1% . RANE
N SR FAE AR MR R b O IR &, thfs 2%
1A MR (E R D JRACT U 4 45 B 4 1 SR 46 O\ R 92 4 i 6%
Fg—8, MMz M EES M, T BRI Rt
7] %% 4 5 ), fCH FRATT R A5 A4 BT R !

fE20244E 7 B3k 2 [, J[E 1 A BEBY X 2 2 f1[H
[ e N IR I < B 3 ] 00 R o8 A S/ 0 K < 8 DA R ) A 90 R
FHREANRRHRZAFERR, SA@ME,. HHnE!

] For 4 N B 22 B B 1< REEANMBEER 2K
H= - e W N
S " A

[E bt NBRRE B MBI REEARBREY2 RIE2K

P o

- H1F ‘
() (]

AAPPY NEW YEAK

[ EFrERIBE | RERMSE )

B NFE KW FRF HK vk (34)

#H@ikat R

Page 2 of 50



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

Review Article

Carcinoid Tumor and Anesthesia

Ning Miao, MD, Xiaowei Lu, MD Andrew Mannes, MD
Department of Perioperative Medicine, Clinical Center, NIH

Carcinoid: The term was first coined in 1907 and described as a multitude of primary locations
of neuroendocrine tumors (NETs). Incidence is 6.98 per 100,000 per year in USA [1]

Carcinoid tumors: Originate from neuroendocrine cells and secrete numerous bioactive
substances that can reach systemic circulation and produce carcinoid syndrome (CS) if not
metabolized by liver or bypass the liver.

Embryonic site of origin of the carcinoid tumor [2]

o Foregut carcinoid tumors: Respiratory tract, thymus, esophagus, stomach, duodenum
and pancreas. Foregut lacks the enzyme aromatic L-amino acid decarboxylase, which
metabolizes 5-hydroxytryptophan to serotonin. Thus, the neuroendocrine tumors of
lungs and foregut do not produce serotonin.

e Midgut carcinoid tumors: Jejunum to mid-transverse colon (classical CS). (jejunum,
ileum, cecum, appendix)

o Hindgut carcinoid tumors: Mid-transverse colon to rectum (Usually no CS but GI
bleeding). Hindgut neuroendocrine tumors typically do not produce any bioactive
hormone.

e Pulmonary NETs: Mainly produce histamine which causes atypical flushing and
pruritus.

e 75% of Carcinoid tumors originate in the GI system; 22% of them in lung/bronchial;
minors in the GU, thyroid, breast, pancreas, thymus and liver.

e Some researchers refer to midgut tumors as carcinoid tumor only; and other sites are
called NETs.

o The site of origin of carcinoid tumors is important because it affects:

a. The clinical presentation

b. Secretion of vasoactive substances
c. Signs and symptoms of CS

d. Overall survival rate

Symptoms and Signs of Carcinoid tumors (slow growing) [3]

o Non-functional or non-secreting tumors (or with non-systemic release of mediators) are
usually asymptomatic, often presenting with only vague abdominal pain, GI bleeding
(GIB), intestinal obstruction, hemoptysis, etc.

e While 25% of carcinoid tumors actively secrete vasoactive substances, less than 10% of
patients develop CS.

Diagnosis of carcinoid tumors: With the nonspecific presentation and delay in diagnosis,
metastases are frequent [2]
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e Abdominal pain,

o Functional or bypass clearance by liver: flushing, diarrhea, bronchospasm

e Urine and blood substances level: 24-hour urine for 5-HIAA, serum Chromogranin A
(protein existing in the neuroendocrine cells).

o Imaging: capsule endoscopy, ultrasound, CT, MRI, PET, angiogram all can identify the
primary tumors

o Radioactive somatostatin analog (SSTR) scintigraphy will localize functional carcinoid
tumor

e Carcinoid heart disease: often only found in later stages: CRX, EKG, Echocardiogram
for severity of cardiac lesions

e CRX/Bronchoscopy for bronchial carcinoid tumors

Carcinoid syndrome (CS): First described in 1954 [1]. Incidence of CS is heterogeneous
among different NET subtypes [4]. Approximately 20% of NETs patients (mainly midgut
NETs) experience CS [5]

e Highest rate: Small bowel NETs (32.4%)
e Moderate rate: Pulmonary NETs (7.6-38%)
e Lower rate: Colorectal NETs (11.5%)

CS symptoms and signs (S/S)

Carcinoid S/S occurs only when vasoactive substances are released in active form into the
systemic circulation. Primary tumors that do not drain into portal circulation, such as bronchial,
ovarian, and testicular tumors are also capable of producing CS [2-4]

e Cutaneous flushing on face, neck and upper trunk (85% patient with CS), lasts 30 sec to
30 min. Bradykinins, tachykinins, prostaglandins, substance P, and/or histamine cause
vasodilating and flushing. Furchgott and Zawadski propose that indirect vasodilation is
mediated by endothelium-derived relaxing factor or nitric oxide released by 5-HTP
during platelet activation as possible cause of flushing [6]. The differential for flushing
as includes:

a. Idiopathic flushes: History of flushing, starting rather early in life and
sometimes with a family history without occurrence of a tumor.

b. Menopausal flushes: whole body and might be related to release of calcitonin
gene—related peptide (CGRP) with transient vasodilation, a so-called dry
flush.

c. Menopausal symptom: the wet flush, which includes epinephrine-induced
sweating.

d. Mastocytosis: Urticaria pigmentosa.

e Abdominal pain

e Diarrhea with dehydration and electrolytes abnormalities (80% cases). 30 bowel
movements/day

e Bronchospasm (10-20% patients)

e Cardiac involvement: can present in up to 60% to 70% of patients with symptoms of
heart failure, valvular heart disease, plaque-like deposits of fibrous tissue on the
endometrium, valves, chambers, pulmonary and aortic arteries. Serotonin induces
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connective tissue growth factor secretion, stimulating fibroblast growth and fibrogenesis
to carcinoid heart disease and mesenteric fibrosis [7].

Hypoproteinemia: CS can deplete the essential amino acid tryptophan which is needed
for the synthesis of serotonin, protein, and nicotine acid (use 99% tryptophan) and a
deficit can result in hypo-albuminemia and decreased protein synthesis, and when
severe, can lead to pellagra-like symptoms (dermatitis, dementia, and diarrhea) [2].

Carcinoid symptoms and their putative
mediators

Frequency Putative
Organ Symptom =
o v L (2%) mediator
sSkin Flushing 85 Kinins,
histamine,
kallikreins,
other
Telangiectasia 2s
Cyanosis 18
Pellagra 7 Excess
tryptophan
metabolism
Gastrointestinal Diarrhea and 75 to 85 Serotonin
tract cramping
Heart Valvular lesions Serotonin
Right heart 40
Left heart 13
Respiratory Bronchoconstriction 1is Unknown
tract

[7]

Pathophysiology: Secretion of > 40 bioactive substances by NETs [4] [1] [6] [3, 7-9]

Serotonin and urinary metabolite 5-hydroxyindoleacetic acid (5-HIAA. Normal level
<10mg/24h). Serotonin does not cause flushing.

Histamine: Atypical flushing and pruritus

Bradykinin

Tachykinin, substance p, neurokinin A and neuropeptide k are also responsible for
causing flushing due to their vasodilatory effect and diarrhea.

Kallikrein: A protein that cleaves kinin from plasma kininogens, vasodilator for
flushing, stimulate intestinal motility and increase vascular permeability
Prostaglandins: Stimulate intestinal motility and fluid secretion

Dopamine, norepinephrine and epinephrine and their metabolites-normetanephrine and
metanephrine

Serotonin overproduction: Adrenergic stimulation release of serotonin into circulation [2]

Serotonin is synthesized from tryptophan via hydroxylation and decarboxylation.
Serotonin will be metabolized by aldehyde dehydrogenase and monoamine oxidase to 5-
HIAA, and then excreted in the urine

Serotonin causes vasoconstriction and vasodilation resulting in either HTN or
hypotension
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e Serotonin indirect releases norepinephrine which causes cardiac inotropic and
chronotropic response

e Serotonin increases gut motility and secretion of water, Na, Cl and K by small intestine

e Serotonin prolongs drowsiness following emergence from general anesthesia

e Bronchospasm

e Hyperglycemia

Histamine overproduction typically in foregut carcinoid tumor [2].

e Bronchospasm
e Flushing

Bradykinin overproduction: Lysosomal kallikrein produces and releases kinins, triggered
mainly by sympathetic stimulation [2]
e Newly produced bradykinin rapidly broken down and cleared from plasma by plasma
aminopeptidases and kinases
o Sudden rapid release of bradykinin causes vasomotor relaxation and hypotension
o Flushing effect presumed via NO synthesis
e Bronchospasm

Carcinoid crisis (CC): Life threatening hemodynamic instability but no universal definition for
CC [2, 4, 10]: First description of CC was published in 1964 (sudden onset of hypotension
refractory to vasopressors). CC is caused by the acute release of an overwhelming number of
vasoactive compounds by neuroendocrine (NEN) cells causing a crisis. However, a recent study
on 46 patients with carcinoid syndrome having abdominal surgery could not confirm this
hypothesis. No massive release or changes in serotonin, histamine, kallikrein, or bradykinin
were observed in those patients having a hypotensive episode during surgery [9].

The most commonly reported primary tumor locations that can cause CC are lung and small
bowel (ileum), which also represent the most common sites associated with CS, because of the
overall major release of vasoactive peptides compared to other regions [11].

Sudden severe hemodynamic instability (HTN, Hypotension arrhythmia)

o Severe flushing

e Diarrhea with dehydration and electrolytes abnormalities
e Bronchospasm

e Mental status change

Triggering factors [2, 4]

e General anesthesia

e Surgical procedures

e Anesthesia

e Chemotherapy

e Peptide Receptor Radionuclide Therapy (PRRT)

« Radiological procedures

e Drug-induced (Catecholamine, sedatives)

o Hypotension/hypertension, hypoxia, hypercarbia, Hypothermia
e Spontaneous cases, exercise, stress
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Certain food high in serotonin: banana, alcohol, cheese, coffee, avocado, plum, tomato,
pineapple, kiwis, eggplants, plantain, walnuts etc. [2]

Risk factors which induce CC [4, 5, 8]

Small bowel primary NETs

Presence of hepatic metastases

Overall high tumor burden

Carcinoid heart disease

Old age

Elevate level of 5-HIAA and plasma serotonin level

Treatment of carcinoids [2] [3, 12]

Most effective treatment: Surgical resection of tumors, reduce bowel obstruction,
palliative care.
Somatostatin analogs/Octreotide: Treats symptoms. Somatostatin is a 42 amino acid
peptide synthesized by paracrine cells located throughout the gastrointestinal tract, that
acts as a hormone This analog will inhibit the release of most of the gastrointestinal
endocrine hormones and will relieve flushing effect by decreasing:

a. GI motility

b. Gastric acid production

c. Pancreatic enzyme secretion

d. Bile and colonic fluid secretion

e. Insulin, glucagon, secretin and vasoactive intestinal peptide (VIP) secretion
Hepatic carcinoid: hepatic artery occlusion by ligation, embolization, trans-arterial
chemoembolization (TACE), cryoablation, radiofrequency ablation to reduce the size of
tumors
Non-resectable carcinoid tumors: Peptide receptor radionuclear therapy for tumor
regression
Telotristat: An oral tryptophan hydroxylase inhibitor, recently approved for carcinoid
syndrome, dose of 250 mg three times a day with meals [3, 12].
Interferon: Interferon-alpha can be used in a patient who does not respond to a
somatostatin analog. Interferon works by leading to cell cycle arrest of tumor cells,
stimulation of T-cells, and inhibition of angiogenesis of tumor cells leading to tumor
Necrosis.
Chemotherapy: Decreases tumor bulk and relieves the symptoms. Everolimus, which is
a mTOR inhibitor. Everolimus has shown to improve symptoms by increasing excretion
of 5-HIAA, but studies have failed to show improvement in disease-free survival.
Antidiarrheal agents like loperamide, Lomotil (diphenoxylate/atropine), cholestyramine
(especially for patients who had previous bowel surgery).

Octreotide effects [4]: Synthetic analog approved by the FDA in 1988 that is resistant to
degradation by serum peptidases, long t..(1.5-2 h)

Urinary 5-HIAA excretion decreases by 26%

Reduces intensity of flushing episodes

In vitro, Octreotide reduces intracellular and extracellular levels of serotonin and 5-
HIAA by 44% and 17% respectively
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Prophylactic IV infusion 25-1500 mcg/h and titrated off over the postoperative 24 hours.
But no standard peri-procedural protocol has been established but North American
Neuroendocrine Tumor Society (NANETS) guideline: refractory hypotension is treated
with vasopressors and octreotide IV bolus as needed [13]

Vasopressors:

Use of B-adrenergic agonists in patient with CS and CC was controversial because of
the vasodilation with epinephrine. Subsequent research found that norepinephrine,
epinephrine and ephedrine use are not different from phenylephrine and vasopressin in
CC incidence rate and duration or postop complication. This supports the theory that
there is a different mechanism with CC [1, 4]
In 2022, Wonn recommended IVF followed by [1]:

a. Vasopressin-first line agent

b. Phenylephrine- second line agent

C. B-adrenergic agonists- third line agents

Corticosteroids: Decrease reaction from non-specific histamine release [5]

Ondansetron/Granisetron: Block serotonin (5-HIAA) receptor [5]

Ioratadine, ranitidine, famotidine: Block histamine H1 and H2 receptors [5]

Telotristat ethyl: Tryptophan hydroxylase inhibitor can reduce urine 5-HIAA level, relieve CS
diarrhea and bowel movement [4, 5]

There are recent conflicting arguments for CC treatment [4, 8, 13-16]: Octreotide efficacy in the
treatment of carcinoid crisis has been questioned

Some researchers, based on their prophylactic IV octreotide in pre-, intra- and post-
operative period, concluded that Octreotide is beneficial for patient undergoing
extensive surgical procedure for midgut and foregut NETs
In 2017, the North American Neuroendocrine Tumor Society’s (NANETS) guideline
were changed since pre- and /intra-operative octreotide infusions may not prevent
carcinoid crisis [13].
In 2020, the European Society for Medical Oncology (ESMO) guidelines did not
address the use of peri-operative prophylactic octreotide prior to the surgery [14, 15]
In 2022, it was reported that prophylactic IV bolus or infusion of Octreotide, pre-, intra-
and post-operatively, 3.4-35% patients undergoing abdominal surgery were identified as
having carcinoid crisis [4, 8]. The use of Octreotide wouldn’t change the rate and
duration of CC. B-adrenergic agonists are not associated with paradoxical hypertension,
prolonged crisis or increase postoperative complications [1] [8]
Octreotide dosing regimens vary widely and there is no consensus as to IV or SQ
dosing.
Refractory hypotension is treated with vasopressors and octreotide IV bolus per
NANETS guideline
Condron et al 2 years prospective study of 46 patient with small bowel/lung NETs
surgeries that received preoperative octreotide found [16]:

1. No difference in serotonin, bradykinin, histamine or kallikrein level when CC
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2. Serotonin might partly contribute to CC, serotonin level elevation can worsen the
severity of CC
3. Preoperative Octreotide administration did not prevent intraoperative
hypotension

Relationship between mediator levels with symptoms of CC failed to show any
correlation, suggesting octreotide might not address the pathophysiology of CC
No difference in incidence of hypotension, crisis duration, postop complication rate with
B-adrenergic agonists (ephedrine, norepinephrine, epinephrine), compared with non-f3
adrenergic agonist
In 2022, 7 retrospective and 1 prospective study found that CC develop in patients
without functional tumor, or systemically drained metastatic or primary tumors, or
without hepatic metastases. They conclude that CC can occur in all patients with NETs
[1] [8]. Thus, all patient with NETs need to be treated as possible CC
Each of the NETs have a different role in the symptomatology of CS, making every
patient experience CS differently [1] [8]
Since many authors found octreotide ineffectiveness preventing CC, it may be a
phenomenon different from CS. They believe CC is most consistent with distributive
shock (vasodilatory shock), a medical emergency where the body can't get enough blood
to the heart, brain and kidneys (septic shock, anaphylactic shock and neurogenic shock
also present as to distributive shock) [1, 4, 8].

Carcinoid heart diseases: >50-60% of patient with CS have carcinoid heart diseases [2]

Result from the increase serotonin and metabolites 5-HIAA

Most affect the right side of heart due to ability of the lungs to clear the substances
Right sided valvular lesion and electrical pathway result from interruption caused by
fibrous tissue growth within the endocardium (retraction and fixation of valves and
electrical pathway, TS, TR, PS, PR and right heart failure, arrhythmia)

Bronchial Carcinoid tumor can cause left side heart disease, pulmonary hypertension,
and bronchospasm

Anesthesia preoperative management [2, 5]

Goal: prevent the release of bioactive mediators by avoiding factors known for
triggering their release to avoid CC

History and physical exam: focus on the presence and severity of S/S

Image studies, radiolabeled octreotide and lab tests should be performed for identifying
primary and metastatic tumors

Low threshold for further pre-operative cardiac workup should be utilized since
incidence of cardiac involvement is as high as 50-60%

Pre-operative treatment is aimed at optimization of the patient for surgery and relieve
the symptoms.

Fluid and electrolytes abnormality need to be corrected, especially in patient with
diarrhea.

a. Antihistamine-H1: diphenhydramine

b. Antihistamine-H2: ranitidine

c. Kallikrein inhibitor: aprotinin to treat flush induced by bradykinin

d. Block 5-HIAA receptors: steroid, ketanserin,
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e. Anti-serotonin: octreotide 50-200 mcg IV rapidly reverses hypotension and
bronchospasm. Typical intraoperative IV infusion 50-500mcg/h

Premedication [17]

Goal: relieving symptoms and preparing for a potential CC
All patient maintenance medications should be continued
Benzodiazepines and antihistamines are useful in resolving anxiety and stress

Anesthesia intraoperative management [2, 17]

Monitoring: ASA standard and arterial line placement:

a. Hypotension common during the surgery

b. Bleeding risk (carcinoid have a rich vascular supply and metastases involve vessel
rich organs

c. TEE may be helpful for patient with coexisting cardiac dysfunction

d. Airway pressure monitoring: detect the onset of bronchospasm

e. Temperature monitoring: hypothermia can trigger tumor mediator release

Induction: Avoid mediator release: propofol, etomidate, opioid/muscle relaxants (not

associated with increased histamine release) should be used. Succinylcholine’s effect

debated

Balanced technique that incorporates positive ventilation, inhalational agents, N20,

muscle relaxants, fentanyl for anesthesia maintenance

Patient with right heart disease: Avoid anesthetic factors that aggregate right ventricle

work (hypoxia, hypercarbia, light anesthesia)

Hypertension treatment: Deep anesthesia, 3 blockers etc.

Hypotension treatment: IVF, vasopressin, octreotide, lighter anesthesia

Epidural and spinal anesthesia successfully for patient with carcinoid

A rapid increase airway pressure suggestive of a CC should be immediately assessed

and treated.

Postoperative management [2]

Goal: Continue to be monitored carefully for signs of tumor mediator release. The
effects of carcinoid mediators can continue after tumor removal

Patient should be transferred to ICU. Mediator release can delay recovery
Preoperative octreotide should be continued, with a slow dose reduction over the first
week

IVF and electrolytes should be monitored since large fluid shift may occur

Analgesia to prevent excess sympathetic activity and stress is very important

Perioperative complications [2]

Complication are associated with intraoperative events: induction, intubation, tumor
manipulation at any time and w/o any provoking factor

Cardiovascular instability is the most frequent complication: BP, HR instability
Bronchospasm: octreotide and neb ipratropium

Flushing: Be considered a warning sign of potential cardiovascular instability
Hyperglycemia from increase in serotonin: should be monitored and treated with insulin

Page 10 of 50



—_—

10.
11.

12.
13.
14.
15.
16.

17.

CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

References

Sarah M. Wonn, R.F.P., Carcinoid Syndrome and Carcinoid Crisis. 2021. 12.

Mancuso, K., et al., Carcinoid syndrome and perioperative anesthetic considerations. J Clin Anesth,
2011. 23(4): p. 329-41.

Pandit, S., P. Annamaraju, and K. Bhusal, Carcinoid Syndrome, in StatPearls. 2022: Treasure Island
(FL).

Jessica E Maxwell, B.N., Daniel M Halperin, Michael A Choti , Thorvardur R Halfdanarson Shifting
Paradigms in the Pathophysiology and Treatment of Carcinoid Crisis. Ann Surg Oncol, 2022. 29(5): p.
3072-3084.

Li, M., et al., Australasian consensus statement on the identification, prevention and management of
hormonal crises in patients with neuroendocrine neoplasms (NENs) undergoing peptide receptor
radionuclide therapy (PRRT). Neuroendocrinology, 2022.

Oberg, K., Carcinoid Syndrome in Endocrinology: Adult and Pediatric, ed. S. edition. 2016: Elsevier
Inc.

Strosberg, J.R., Clinical features of carcinoid syndrome. UpToDate, 2023.

Wonn, S.M., et al., 4 prospective study of carcinoid crisis with no perioperative octreotide. Surgery,
2022. 171(1): p. 88-93.

Clement, D., J. Ramage, and R. Srirajaskanthan, Update on Pathophysiology, Treatment, and
Complications of Carcinoid Syndrome. J Oncol, 2020. 2020: p. 8341426.

Sarah M. Wonn, R.F.P., Carcinoid Syndrome and Carcinoid Crisis. 2021: Elsevier. 12.

Bardasi, C., et al., Carcinoid Crisis: A Misunderstood and Unrecognized Oncological Emergency.
Cancers (Basel), 2022. 14(3).

Strosberg, J.R., Treatment of the carcinoid syndrome. UpTpDate, 2022.

Strosberg, J.R., et al., The North American Neuroendocrine Tumor Society Consensus Guidelines for
Surveillance and Medical Management of Midgut Neuroendocrine Tumors. Pancreas, 2017. 46(6): p.
707-714.

Kiesewetter, B. and M. Raderer, How [ treat neuroendocrine tumours. ESMO Open, 2020. 5(4).
Pavel, M., et al., Gastroenteropancreatic neuroendocrine neoplasms: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up. Ann Oncol, 2020. 31(7): p. 844-860.

Condron, M.E., et al., 4 prospective study of the pathophysiology of carcinoid crisis. Surgery, 2019.
165(1): p. 158-165.

Fernandez-Robles, C., Z.J. Carr, and A.D. Oprea, Endocrine emergencies in anesthesia. Curr Opin
Anaesthesiol, 2021. 34(3): p. 326-334.

Page 11 of 50



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

Clinical Trial

Comparison of Analgesic Efficacy of Continuous Erector Spinae
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HIGHLIGHTS

e Managing post-operative pain following surgeries especially open abdominal surgeries
remains a persistent challenge.

e Both single shot quadratus lumborum (QL) and erector spinae plane (ESP) blocks have
been employed for postoperative analgesia.

e We compare the analgesic effects of continuous Erector Spinae Plane Block (ESPB) and
Quadratus Lumborum Block (QLB) in adult open abdominal surgical.

e Both ESPB and QLB provided similar and adequate postoperative analgesia in open
abdominal surgery.
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ABSTRACT

Study objective

To compare the analgesic effects of continuous Erector Spinae Plane Block (ESPB) and
Quadratus Lumborum Block (QLB) in adult open abdominal surgical cases by analyzing
retrospective data from a single institution.

Design
Retrospective cohort study.

Setting
A single academic teaching medical center.

Patients
Patients aged 18 to 65 years with ASA scores of |-lll scheduled for elective open abdominal
surgery with either ESPB and QLB from 2021-2022 were included in the study.

Interventions
Patients received QLB or ESPB catheter under ultrasound guidance.

Measurements
The total analgesic requirements in the first 72 h postoperatively, the time to the first
administration of pain medication, and block-related complications.

Main results

Our study included 123 patients undergoing open abdominal procedures. There were no
significant differences between the groups in terms of demographic data, intraoperative pain
medication consumption and operative time (P>0.05). There was no difference in 72-hour
post-op opioid consumption and the time to the first administration of pain medication in
patients who received the ESP block compared to the QL block (P>0.05). No block-related
complications or side effects were observed preoperatively.

Conclusions

Our study suggests that continuous ESPB and QLB provided similar and adequate
postoperative analgesia in open abdominal surgery. Both methods are applicable for pain
management following open abdominal surgeries.

KEYWORDS: Erector spinae plane block, Quadratus lumborum block, Postoperative pain
management, Open abdominal surgery

ABBREVIATIONS ESPB, Erector spinae plane block. QLB, Quadratus lumborum block.
QL, quadratus lumborum. PM, posas muscle. ESP, Erector Spinae Plane
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1. Introduction:

Managing post-operative pain following surgeries especially open abdominal surgeries
remains a persistent challenge. Given the diverse nature of surgical procedures within the
abdominal context and the unique characteristics of patient populations, there exists a broad
spectrum of pain management and analgesic strategies [1]. Unfortunately, abdominal pain is
frequently undertreated, resulting in adverse physiological consequences such as prolonged
recovery times, heightened morbidity, and an increased risk of opioid dependence [1]. These
repercussions, in turn, can have negative implications on psychological, economic, and social
aspects [2]. Effectively addressing pain is a potent means of modifying surgical stress responses,
ultimately contributing to an enhanced overall outcome [1-3].

Postoperative analgesia options for open abdominal surgery encompass various methods,
notably opioids and epidurals [1]. While opioids serve as a cornerstone in perioperative drug
treatments, their usage is associated with numerous side effects, including nausea, vomiting,
and respiratory depression. These side effects may impede optimal analgesic dosing, potentially
hindering the recovery process [1-3]. Moreover, given the current opioid epidemic, the
administration of high opioid doses raises concerns about an elevated risk of long-term
dependence, particularly in patients with substance use or mental health disorders [2]. On the
other hand, although epidural anesthesia can effectively manage pain, there are frequent
apprehensions regarding potential complications such as hypotension and hypocoagulability [4].

The application of regional anesthetic techniques, such as ultrasound-guided truncal fascial
plane blocks, has demonstrated efficacy in reducing postoperative pain and minimizing opioid
requirements, thereby contributing to a decrease in complications [3]. Since its introduction in
2007, the utilization of quadratus lumborum blocks (QLB) has become widespread in abdominal
surgery [5]. Then in recent years, the erector spinae plane block (ESPB) has gained popularity
because of easy placement and very few complications.

While both single-injection quadratus lumborum (QL) and erector spinae plane (ESP) blocks
have been employed for postoperative analgesia following open abdominal surgery [4, 6-9],
there is a scarcity of studies directly comparing their efficacy especially for continuous QLB and
ESPB with catheters. Our research endeavors to assess and compare the analgesic
effectiveness of continuous QL and ESP blocks in the context of postoperative pain management
after open abdominal surgery.

2. Methods
2.1. Study Design and Participants

Following approval by the University Hospitals Cleveland Medical Center Institutional Review
Board (IRB) under the study identifier STUDY20220622, a retrospective chart review was
conducted. All patients undergoing elective major abdominal surgical procedures with midline
upper abdominal incisions and receiving quadratus lumborum (QL) or erector spinae plane (ESP)
blocks preoperatively during the study period were included. These surgeries include liver
resection, Whipple's procedure, hemicolectomy, laparotomy, radical cystectomy and
nephrectomy, and abdominal aortic aneurysm surgery. Patients undergoing emergency surgery
were excluded. The patient's demographics, American Society of Anesthesiologists (ASA)
physical status and type of surgery were recorded. This chart review focused on patients who
underwent open abdominal surgeries with either quadratus lumborum (QL) or erector spinae
plane (ESP) blocks within the timeframe of 2021-2022. The data were extracted from the
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electronic medical records (EMR) system of University Hospitals Cleveland Medical Center (The
Allscripts Sunrise Clinical Manager). The inclusion criteria comprised patients aged 18 to 65
years with American Society of Anesthesiologists (ASA) scores of I-lll. Exclusion criteria
encompassed patients on those allergic to local anesthetics, individuals with infections at the
insertion site and the patients who refused block. The primary outcome measure was the
analgesic requirements in the first 72 hours postoperatively and the time to the first pain
medication administration. The secondary outcome is block-related complications.

2.2. Interventions

The patients received either quadratus lumborum block (QLB) or erector spinae plane block
(ESPB) preoperatively. The decision on whether QLB or ESPB performed was made by acute
pain anesthesiologist based on their experience and references. All the blocks and catheter
placement were done preoperatively with ultrasound guidance.

QLB: In our institution, we exclusively conduct lateral QLB procedures. The patient is
positioned either supine or laterally. To initiate the process, the ultrasound probe is positioned on
the flank, located between the costal margin and the iliac crest in the anterior axillary line. This
allows for the identification of the three abdominal muscle layers: external oblique, internal
oblique, and transversus abdominis. Subsequently, the ultrasound probe is moved posteriorly to
locate the Thoracolumbar Fascia (TLF) and the Quadratus Lumborum (QL) muscles.

A needle is inserted using an in-plane approach, progressing through the anterior abdominal
muscles until it reaches the anterolateral edge of the QL. Following the confirmation of needle
placement, 0.5% bupivacaine 15ml is injected to ensure the spread of local anesthetic between
the QL and the middle layer of the TLF. Subsequently, a catheter is advanced 2-3 cm beyond the
needle tip into the fascial plane. Remove the needle over the catheter and secure the catheter
to the skin.

[ A\ ]
Figure 1. Quadratus Lumborum Block (QLB) under ultrasound guidance. QL:

quadratus lumborum, PM: posas muscle, ESP: Erector Spinae Plane

..... [

ESP: In our institution, the Erector Spinae Plane (ESP) block is typically conducted at the
T5-T7 paraspinal levels with the patient in a sitting position. Depending on the patient's body
habitus, either a high-frequency linear transducer or a low-frequency curvilinear transducer is
employed. The transducer is positioned over the target spinous process and moved laterally
along the lamina to locate the transverse process. With the transducer in a parasagittal
orientation, the block needle is inserted in-plane from either end of the transducer at a 45-degree
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angle to the skin. The needle is advanced to make contact with the tip of the transverse process,
and its tip is visualized throughout the procedure. Following a negative aspiration, 5 mL of saline
is injected. This results in the visualization of the erector spinae muscle separating from the
transverse process. Subsequently, the local anesthetic, 0.5% bupivacaine 15 mL, is injected in
5 mL increments. Aspiration is performed after every 5 mL to prevent intravascular injection.
Following this, a catheter is inserted and advanced 2 to 5 cm into the Erector Spinae Plane, with
continuous visualization of the catheter tip. The needle is then removed over the catheter, and
the catheter is secured to the skin.

Figure 1. Erector Spinae Plane Block (ESPB) under ultrasound
guidance. TP: transverse process, ESM: Erector Spinae muscle

Intraoperative and postoperative pain management: Following nerve blocks, all patients
underwent general anesthesia. Intraoperative parameters such as pain medication consumption,
operation duration, and any complications were meticulously documented. Post-surgery, patients
were transferred to the post-anesthesia care unit (PACU), where the PACU nurse evaluated
resting pain severity using an 11-point Numeric Rating Scale (NRS), ranging from 0 (no pain) to
10 (worst pain). A standardized postoperative supplemental analgesic regimen was administered
to all patients. For NRS scores of 7-10, intravenous hydromorphone (0.4 mg) was administered
every 5 minutes as the first-line therapy. Incidences of postoperative nausea or vomiting were
documented and addressed. Upon transitioning to the general ward, patients received
multimodal analgesia, including oral acetaminophen, oxycodone, tramadol, IV Toradol and
intravenous hydromorphone bolus or PCA.

2.3. Outcome Measures

The main criterion for evaluating postoperative analgesia quality included two primary
outcomes: cumulative opioid consumption at 72 hours postoperatively and the time to the first
administration of pain medication. Cumulative opioid consumption was determined by adding up
all rescue opioid doses, along with the total intravenous Patient-Controlled Analgesia (PCA)
usage, and then converting it into Intravenous Morphine Equivalents (IME). Secondary outcomes
encompassed intraoperative pain medication consumption and the occurrence of procedure-
related complications (such as hematoma, infection, or needle trauma) during the perioperative
period.
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2.4. Statistical Analysis:

Continuous variables are reported using either mean and standard deviation or median and
25th and 75th percentiles. Categorical variables are reported using frequencies and percentages.
Continuous variables are compared using either t-test or independent Wilcoxon Mann-Whitney
test. These statistical analyses were performed using R version 4.3.2 program for statistical
computing. A p-value of less than 0.05 was considered significant. Possible outliers were
identified by visually inspecting the histograms. Four patients were removed from further
analyses due to their magnitude falling beyond 2.5 standard deviations from the mean while
minimizing the loss of statistical power.

3. RESULTS
3.1. Participants

Following the application of the inclusion criteria, 188 patients were deemed eligible (refer to
Fig. 1). Subsequently, 60 patients were excluded based on the exclusion criteria. Of the
remaining cohort, 64 patients were assigned to the ESPB group and 63 patients were assigned
to the QL group. Therefore, a total 127 patients were included in the study. Then during the
statistical analysis, outliers were removed, resulting in a reduction of the sample size from 127
to 123.

There were no significant differences between groups in terms of age, sex, ASA, and BMI.
Intraoperatively, there was also no significant difference in the amount of pain medication
(fentanyl, hydromorphone, toradol), overall morphine equivalents given and mean surgery time
between the groups. Operation types included Whipple, cystectomy, nephrectomy, hepatectomy,
colectomy, ileostomy, gastrectomy, exploratory laparotomy, and abdominal aortic aneurysm
repair. The ESP group has more Whipple and colectomy/ileostomy and the QL group has more
cystectomy and hepatectomy (Table 1).

3.2. Outcome

There was no significant difference in the time to first opioid intake after post operation
between the ESP and QL groups (p>0.05). Within 72 hours post operation, there was no
difference in 72-hour postoperative overall morphine equivalents consumption in patients who
received the ESP block compared to the QL block (p>0.05). There was no difference in proportion
of patients who experienced postoperative nausea and vomiting between the groups (P>0.05).
No block-related complications, such as hypotension, arrhythmia, allergic reactions, or other side
effects were observed during the intra- or postoperative periods in any patient (Table 2).

4. DISCUSSION

Effective postoperative pain management after open abdominal surgeries is essential for
optimal recovery time and minimizing detrimental physiological effects [2]. Our results showed
that both QLB and ESPB provide similar analgesic effects for adult open abdominal surgeries.
In our knowledge, this is the first study that compared the analgesic effect of continuous QLB
and ESPB for open abdominal surgeries.
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Fascial plane blocks (FPBs) focus on the area between two layers of fascia instead of specific
peripheral nerves. Despite being widely used, there is ongoing debate about the mechanisms of
action, especially concerning ESPB and QLB. QLB involves the administration of a local
anesthetic in proximity to the quadratus lumborum muscle, exerting its effects on the
thoracolumbar nerves [10]. Over the years, various modifications of QLB have emerged,
resulting in the description of four distinct types of the block: anterior/transmuscular QLB,
posterior QLB, lateral QLB, and intramuscular QLB [5]. Various QLB exhibit distinct mechanisms
of action as indicated by both cadaveric and clinical observations [10]. The anterior QLB may
depend on the dispersion of local anesthetics to lumbar nerve roots, branches, and the thoracic
paravertebral space [10]. Lateral QLB are linked to the spread of local anesthetics to the plane
of the transversus abdominis muscle and subcutaneous tissue [10]. In the case of posterior QLB
blocks, their clinical impact is associated with the injection spreading along the intertransverse
area of the middle thoracolumbar fascia [10]. Currently, there is insufficient evidence to favor one
approach over another in terms of QLB coverage and efficacy. All QLB conducted in our study
are anterior QLB, as per the acute pain team's reference. The QLB has been shown to improve
postoperative analgesia for abdominal surgery due to a broad distribution of local anesthetic (T7
—L1 in most cases).

While QLB is widely employed, ESPB was introduced as a newer analgesic technique [11,
12]. When performing an ultrasound-guided ESPB, the anesthetic is introduced into the
interfascial plane between the erector spinae muscle and the transverse process. Subsequently,
the anesthetic diffuses into the paravertebral space, influencing the dorsal and ventral branches
of thoracic spinal nerves and the rami communicantes containing sympathetic nerve fibers [9].
ESPB offers several advantages, including easy visualization of the transverse process during
ultrasound-guided injection, a considerable distance from major vessels at the injection site,
extensive anesthetic diffusion with a single injection, and the flexibility for the patient to assume
different postural positions—such as sitting, lateral decubitus, or prone—during administration
[9].

Several studies have evaluated the positive effects of ESPB on postoperative pain
management. In a study of 82 patients undergoing laparoscopic cholecystectomy, Canitez et al
found that ESPB improved postoperative quality of recovery and reduced pain scores and
cumulative consumption compared to a standard multimodal analgesic regimen [11]. In a meta-
analysis performed by Viderman et al comparing ESPB versus no block in open and laparoscopic
abdominal surgeries, it was concluded that although ESPB administration decreased opioid
requirement and time to first analgesic request, there was no difference in pain scores, nausea,
and vomiting [4]. However, Gao et al was able to conclude that ESPB reduced pain scores
compared to both patients who received a placebo (i.e. no block or sham block) and patients
who received transversus abdominal plane block (TAPB) [8]. Similar to QLB, ESPB also comes
with low risk of complications, due to its administration being far away from the peritoneum and
abdominal wall [8].

There are limited studies comparing the postoperative analgesic efficacy between ESPB and
QLB in abdominal surgeries. Abd Ellatif et al showed that in 75 open nephrectomy patients,
ESPB is just as effective as QLB in providing analgesia and decreasing perioperative opioid
consumption [6]. In pediatric lower abdominal surgical cases, ESPB has also been shown to
provide similar postoperative analgesia as QLB [7]. Our study exhibited comparable findings to
the ones reported in those studies.

The surgical procedures differed between the QLB and ESPB groups. The ESPB group
underwent more Whipple and colectomy/ileostomy surgeries, while the QLB group had a higher
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number of cystectomy and hepatectomy. However, we do not anticipate that these variations will
impact our outcomes.

The study comes with several limitations. Initially, postoperative pain scores were not
reported. Conducted during the COVID-19 period, our hospital faced significant staff shortages,
particularly among floor nurses, resulting in inconsistent documentation of pain scores.
Consequently, data collection for pain scores proved challenging. Additionally, being a
retrospective study, inherent biases are present when compared to randomized controlled
studies. There was no standardized protocol for intraoperative and postoperative pain control.
However, this study could be used as a pilot study for a future randomized controlled study.

In summary, our study demonstrates that both Quadratus Lumborum Block (QLB) and
Erector Spinae Plane Block (ESPB) offer comparable postoperative analgesia for patients
undergoing open abdominal surgeries. Both blocks can be employed safely for postoperative
pain management following open abdominal procedures.
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Table 1: Comparison of demographic and intraoperative data between two groups.

Overall ESP QL
Level n =123 n =61 n=62 p-value
Age Mean + SD 62.56 + 14.52 61.20 + 15.37 63.90 * 13.62 0.304°
Sex, n (%)
Female 55 (44.72%) 30 (49.18%) 25 (40.32%) 0323
Male 68 (55.28%) 31 (50.82%) 37 (59.68%) )
ASA Mean + SD 291+0.36 295+0.38 287 +0.34 0.2242
BMI Mean + SD 28.65 + 6.80 28.64 +6.30 28.66 £ 7.31 0.9892
Intraop Meds
Fentanyl, mg Mean + SD 36.71+17.07 38.11+£19.23 35.32 + 14.65 0.3682
Median (25', 75" percentile) 30 (30, 30) 30 (30, 45) 30 (30, 30) 0.690°
Hydromorphone, mg Mean + SD 18.99 + 14.28 19.67 + 14.50 18.32 + 14.06 0.6032
Median (25'%, 75" percentile) 20 (10, 20) 20 (10, 28) 20 (8.5, 20) 0.614°
Toradol, mg Mean + SD 0.61+354 074+427 048 +2.67 0.694°
Median (25 75% percentile) 0(0,0) 0(0,0) 0(0,0) 0.980°
Overall Intraop Morphine Mean + SD 55.70 £ 22.62 57.79+2543 53.65 £ 19.47 0.313*
Equivalents (Calculated), mg Median (25, 75" percentile) 50 (42, 69) 50 (42, 70) 50 (42, 60) 0.641°
Surgery time, minutes Mean + SD 251.48 £ 80.03 240.31 £ 67.81 26247 + 89.66 0.1252
Median (25%, 75" percentile) 247 (186, 301) 244 (183,282)  248.5(187.75,333) 0.265°
Operation type
Whipple 19 15 4
Cystectomy/nephrectomy 35 10 25
Hepatectomy 23 7 16
Colectomy/ileostomy 29 23 6
Gastrectomy, Ex lap 12 5 7
Abdominal Aortic aneurysm repair 10 4 6

Continuous variables are reported using either mean and standard deviation or median and 25th and 75th percentiles.
Categorical variables are reported using frequencies and percentage.
*t-test; PWilcoxon test; “Pearson’s chi-squared test.

Table 2: Comparison of Postoperative Pain Medication Consumption between Two Groups.

o = T

Time to first opioid intake Mean + SD 140.13 £425.55 169.66 + 588.94 111.08 + 230.55 0.4512

after post operation Median (25 75" percentile) 48 (25.5, 91) 55 (34, 89) 36 (24.25, 95.5) 0.091°
Postop Meds

Acetaminophen, mg Mean = SD 4,501.50 + 3,381.16 4661.89+370457 4,34371+3,051.99 0.605*

Median (25t 75% percentile) 4,550 (1,300, 6,662.5) 3,900 (1,300, 7,800) 4,550 (1,950, 6,500) 0.786°

Hydromorphone, mg Mean + SD 114.60 + 148.08 123.74 + 137.57 105.61 + 158.34 0.4992

Median (25t 75" percentile) 44 (20, 145) 68 (28, 172) 33 (16, 77) 0.031*

Oxycodone, mg Mean + SD 36.43 + 49.56 35.10 £ 49.68 37.74 £49.80 0.7692

Median (25, 75" percentile) 15 (0, 61.88) 15 (0, 45) 11.25 (0, 73.13) 0.996°

Toradol, mg Mean + SD 22.80 + 46.82 13.28 + 34.00 32.18 £ 55.39 0.0242

Median (25, 75 percentile) 0(0,0) 0 (0, 0) 0(0, 0) 0.030°

Tramadol, mg Mean = SD 1.07 £3.22 142377 0.73+254 0.2362

Median (25% 75" percentile) 0(0,0) 0(0,0) 0(0,0) 0.185°

Overall Postop Morphine Mean + SD 152.10 £ 147.32 160.26 + 134.57 144.08 + 159.56 0.5442

Equivalents (Calculated), mg Median (25 75" percentile) 98 (41.5, 224.75) 122 (61.5, 231.5) 74.5 (32, 174) 0.112°

PONV, n (%) Yes (%) 46 (37.40%) 23 (37.70%) 23 (37.10%) 0.944¢

at-test; "Wilcoxon test; ‘Pearson’s chi-squared test. Continuous variables are reported using either mean and standard deviation or

median and 25th and 75th percentiles. Categorical variables are reported using frequencies and percentages.
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Problem Based Learning Discussion (PBLD )

Anesthesia for Endovascular Embolization of
Unruptured Intracranial Aneurysm

Fenghua Li, MD., SUNY Upstate Medical University, Syracuse, NY 13104

Learning objectives:
After discussion, participants should be able to:

1)
2)

3)

Develop the best anesthesia plan for endovascular embolization of unruptured
intracranial aneurysms (UIA).

Utilize neurophysiological monitoring during embolization of intracranial aneurysms to
detect and prevent brain ischemia.

Apply best practice to manage intraprocedural aneurysm rupture (IAR) to improve
patient outcome.

Stem Case and Key Questions:

Case presentation:

60-year-old female patient presents to IR suite for endovascular WEB (Woven EndoBridge)
embolization of basilar artery aneurysm. Her PMH is significant for breast cancer, metastasis to

brain,

COPD, NIDDM, and paroxysmal SVT. Patient was found to have basilar artery aneurysm

during her brain tumor work-up 6 months ago. Her past surgical history includes mastectomy,
posterior cervical spine fusion and instrumentation, and recent craniotomy. Her current
medications are Levetiracetam, albuterol, metformin, metoprolol, and abemaciclib.

What is the rationale for the intervention of UIA? Endovascular treatment versus
microsurgical clipping?

What are your anesthetic concerns for endovascular repair of UIA? What type of
anesthesia do you choose for this patient? General anesthesia (GA) or monitoring
anesthesia care (MAC)? Why? Does the type of anesthesia chosen affect patient
outcome?

Patient’s airway exam reveals Mallampati class 3 and limited neck range of motion.

3.

How do you secure the airway in this patient? What measures can be taken to minimize
aneurysm rupture during intubation? What medications can be used to control blood
pressure?

How do you monitor this patient? do you monitor brain for ischemia during the
embolization procedure? Why? Neurophysiological monitoring (NPM) (EEG vs SSEP vs
MEP vs BAEP)? Regional cerebral oximeter? Transcranial Doppler? How does NPM affect
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your anesthesia technique? Total intravenous anesthesia (TIVA) or inhalational

anesthesia?

5. What is periprocedural blood pressure goal during embolization of UIA?

Cerebral angiography shows basilar aneurysm 8.3mmx6.8mmx10 mm with neck 6.8 mm in
width. The procedure is changed to stent assisted coil embolization due to aneurysm growth

and morphology changes.

6. Heparin is used to reduce thromboembolic events during procedure, what is the ACT
target? If a patient has a history of heparin-induced thrombocytopenia (HIT), what other
anticoagulation medications do you use to reduce prevent thromboembolic events?
What is the role of antiplatelet medications in EVT procedures?

Procedure continues. On the 4th coil placement, the aneurysm dome is ruptured.

7. What are clinical manifestations of intraprocedural aneurysm rupture (IAR)? NPM
changes? How is IAR managed? What can be done to reduce bleeding? Lowering blood

pressure? Burst suppression?

Aneurysm is secured after additional coils, NPM changes due to IAR resolves.

8. Do you allow patient emergence after basilar artery aneurysm rupture? What

considerations do prevail?

9. Is this patient susceptible to cerebral vasospasm and delayed cerebral ischemia (DCI)?
How are they related? Can cerebral vasospasm and DCI be prevented? How?

Case Discussion:

Unruptured intracranial aneurysm (UIA) has a
prevalence of 3.2% and are increasingly
diagnosed with modern imaging tools. M) The
major risk of UIA is aneurysm rupture leading
to intracranial bleeding, most likely
subarachnoid hemorrhage (SAH) which is
associated with high mortality and morbidity.
(23) 5_year cumulative rupture rates can be
calculated based on size and location of UIA.
(2) However, PHASES score and UIATS score
considering several factors related to the
patient and aneurysm are popular tool used
to evaluate risk of UIA rupture in individual
patient. *° The decision to treat UIA depends

on the risk of rupture and intervention risks.
(6)

Endovascular treatment (EVT) is still first line
treatment in most UlAs, though surgical
clipping is an effective modality in treating
UIAs in selective cases. 7 Comparing to
surgical clipping, EVT has lower mortality and
morbidity rate. (®7) EVT continues to evolve
and current techniques include embolization,
intravascular flow diversion, and
intrasaccular flow disruption, which can be
chosen based aneurysm location, size, and
morphology. ¢
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Anesthesia care of patients with UIA for EVT
is challenging due to its high complexity of the
procedure, remote site anesthesia, radiation
exposure, and requirement of
anticoagulation to prevent thromboembolic
events. General anesthesia (GA) is generally
required for patient comfort and motionless
to obtain high-quality images. GA also
provides the ability for physiological
manipulation of patients’ blood pressure,
ventilation, and intracranial pressure as
needed. 10 There is insufficient evidence to
favor total intravenous anesthesia (TIVA) or
inhalation anesthesia during EVT. However,
TIVA is preferred if NPM is planned during
procedure. Monitoring anesthesia care
(MAC) has an advantage of monitoring
neurological function in an awake patient and
has been shown to be safe and feasible in
selected patients. (1%12.13)

EVT carries the risk of thromboembolic and
hemorrhagic events that lead to brain
ischemia. ) Multiple modalities such as
NPM and near-infrared spectroscopy (NIRS)
can be used to monitor brain function when a
patient is under general anesthesia. NPM has
been advocated to monitor brain ischemia
during EVT.(15’16’17’18’19’20)

Electroencephalography (EEG) waveform
slowing occurs when cerebral blood flow is
less than 20-25/100g/min, thus EEG detects
cortical ischemia early enough to allow
corrective intervention and to improve
patient outcome. Evoked potentials
monitoring such as somatosensory evoked
potentials (SSEP) is an effective tool in
detecting brain ischemia with sensitivity of
100% and specificity of 98% during EVT. (19)
Reduced duration and reversal of SSEP
changes are associated with fewer incidence
of postoperative infarction and favorable
outcome. 9 Motor evoked potential

Vol. 11 No.1, 2024

monitoring (MEP) causes patient movement
but can be used in selected cases. Brainstem
auditory evoked responses (BAER) is often
used in conjunction to SSEP to monitor
brainstem ischemia in posterior circulation
aneurysms. Multi-modal NPM is generally
employed to improve diagnostic accuracy.

Patient for EVT of brain aneurysm presents
with  difficulty airway is particularly
challenging to anesthesiologists. ASA
difficulty airway algorithm Y should be
followed to safely secure the airway with
close monitoring and controlling of blood
pressures. Measures should be taken to avoid
severe hypertension and coughing during
airway management to avoid brain aneurysm
rupture. If the airway is anticipated or known
to be difficult, fiberoptic intubation is often
the method of choice. An arterial line must be
placed before induction. Intravenous fentanyl
and midazolam may be carefully
administered to facilitate awake intubation.
Other techniques include remifentanil
infusion and dexmedetomidine infusion.
Once the glottis is viewed, a dose of lidocaine
may be given via the fiberoptic scope to
prevent coughing and “bucking” with
intubation. Alternative techniques for failed
sedation or topicalization should not produce
excessive hemodynamic responses. The
concomitant administration of beta-blockers
or vasodilators may be necessary for blood
pressure control. Once the airway is secured,
the patient can be induced with propofol, and
anesthesia is maintained with TIVA or
inhalational anesthesia. Anesthesia
management principle for EVT of UIA is
avoidance of hypertension while maintaining
cerebral perfusion. What is optimal blood
pressure during EVT is unclear. In practice, we
usually aim for systolic blood pressure less or
equal to patient’s normal systolic blood
pressure with maximum 140 mmHg and
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mean arterial blood pressure between 70-90
mmHg.

Anticoagulation management is essential in
EVT. Heparin is often required to be
administered intravenously to minimize
thromboembolic complications and prevent
vessel occlusion. A baseline activated clotting
time (ACT) is obtained and then a dose of 70—
100 units per kg of heparin is given, followed
by measurement of the ACT, aiming for a
target of 2—3 times baseline. ) For patients
with UIA undergoing EVT stent assisted
embolization and pipeline embolization, an
antiplatelet preparation with aspirin and
clopidogrel bisulfate is a standard therapy
because its effect and safety have been
demonstrated. (22) In patients with resistance
to clopidogrel, modified antiplatelet
preparation may need to be adjusted to
reduce the thromboembolic events rate in
coiling for an UIA without increasing
bleeding. 3 Cangrelor bolus followed by
infusion (30 mcg/Kg bolus then 4 mcg/Kg/min
for 2 hours or duration of the procedure) is
alternative for intraprocedural use in case
stent is unexpectedly required during EVT. If
thromboembolism occurs during coiling,
glycoprotein Ilb/Illa inhibitors (abciximab,

eptifibatide, tirofiban) may be administered.
(24)

Intraprocedural aneurysm rupture (IAR) is not
common but devastating to patients. The role
of general anesthesia in IAR is still not clear,
but evidence suggests general anesthesia
does not contribute to IAR. (2®) The incidence
of IAR is 2-5% during endovascular
embolization of intracranial aneurysms. (26)
Following IAR, patients may have severe
hypertension and bradycardia indicating
increased intracranial pressure (ICP) due to
intracranial bleeding. Once I|AR occurs,
radiological imaging shows contrast-dye

Vol. 11 No.1, 2024

extravasation and prolongation of dye transit
time. NPM changes following IAR include
suppression of electric activity of EEG,
reduction in amplitude and increase in
latency of SSEP, and BAER wave V latency
increase. Management of IAR includes
stabilization of the patient, immediate
reversal of heparin, reduction of increased
ICP, emergency neurosurgery consults for
possible EVD placement and craniotomy in
OR. Burst suppression may be used to protect
the brain from ischemia. Blood pressure is
kept near the baseline levels until bleeding is
controlled. Once hemostasis is achieved,
blood pressure is elevated with vasopressors
to maintain cerebral perfusion pressure in
context of increased ICP. ?7) |AR in UIA is
usually associated with better neurological
outcome than IAR in already ruptured
aneurysms. (28:29)

Decision to extubate or not after IAR depends
on the severity of bleeding, ICP, NPM
changes, neurological exam. Patient is
routinely kept intubated for immediate
postprocedural CT imaging to evaluate
intracranial bleeding. Patients should be
allowed to wake up in case of small bleed and
reversal of NPM changes at the end of
procedure for neurological examination.
Postprocedural management of
subarachnoid hemorrhage (SAH) due to IAR
follows the same guideline as aneurysmal
SAH (aSAH). 39

Cerebral vasospasm is a devastating
complication of aSHA. Fisher scale is useful
predictor of vasospasm risk after aSAH,
although it does not necessarily correlate
with clinical outcome. ©Y Angiographic
vasospasm happens in up to 70% to 90% of
patients. However, symptomatic vasospasm
affects one third of patients. 31 Vasospasm
leads to delayed cerebral ischemia (DCl)
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which is a major predictor of poor outcome
after aSAH. DCl is defined as “the occurrence
of focal neurological impairment (such as
hemiparesis, aphasia, apraxia, hemianopia, or
neglect), or a decrease of at least 2 points on
the Glasgow Coma Scale (either on the total
score or on one of its individual components
[eye, motor on either side, verbal]) lasts for at
least 1 hour, is not apparent immediately
after aneurysm occlusion, and cannot be
attributed to other causes by means of
clinical assessment, CT or MRI scanning of the
brain, and appropriate laboratory studies.”
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symptomatic cerebral vasospasm includes
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cerebral angioplasty and intra-arterial
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been identified as a promising therapeutic
agent for DCI. (4
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Anesthesiology News
HHEREE R

July 17, 2023

Innovative infection prevention program reduces surgical site infections, results in
reduced hospital stays and cost

An innovative anesthesiologist-led infection prevention program helped reduce the
number of surgical site infections (SSls) in colorectal patients by 50%, the number of
days in the hospital by 46%, and led to significant cost savings over a two-year period by
$540,000, according to research presented at the virtual American Society of
Anesthesiologists’ Anesthesia Quality and Patient Safety Meeting.

SSls are related to additional antibiotic treatments, interventional procedures or even
re-operation. SSIs can lead to major complications, including death, as well as
significantly increase the cost of care. The SSI incidence rate in colorectal surgery is
higher than many other procedures.

Under the umbrella of the ERAS program, UT Southwestern’s infection prevention
initiative implemented a number of interventions, each targeted at evidence-based
causes of SSls, including:

e  Giving oral antibiotics with the patient’s mechanical bowel preparation

¢ |dentifying the best antibiotic to use, as well as optimal timing and redosing for
colorectal surgery

e Using chlorhexidine baths prior to the surgery and wipes to the abdomen
immediately prior to the operating room to decrease bacteria on the skin

e Improving access to critical medications by storing the antibiotics directly in each

’ “"

operating room’s “pyxis” machines

e Requiring the surgical team and their assistants to change their gowns and gloves
when the surgery was completed, and they were about to close the wound

e Actively warming patients both prior to and during the surgery

e Increasing patient mobility as soon as possible after surgery, for example sitting up
in a chair the day of surgery and walking in the hallways up to three times as soon as
possible.

This program may serve as a useful model for other academic or major medical centers
seeking to improve their SSI outcomes.
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October 2, 2023
Hard Times: Watchbands Harbor Bacteria

According to a new study (Adv Infect Dis 2023;13[2]:193-209), Leather, plastic and
other band materials were more likely to be contaminated with bacteria than metal
bands.

Bacteria found in the study typically were Staphylococcus (85%), Pseudomonas (30%),
and E. Coli, which were prevalent on 85%, 30% and 60% of the wristband.

Researchers from Florida Atlantic University’s Charles E. Schmidt College of Science, in
Boca Raton, tested wristbands made of various materials to determine their risk for
harboring potentially harmful pathogenic bacteria.

Using standard microbiological assays, the researchers looked at bacterial counts, type
of bacteria and their distribution on the wristband surfaces. They also conducted a
bacteria susceptibility assay study screening the effectiveness of three different
disinfectant solutions: Lysol Disinfectant Spray (Reckitt Benckiser); 70% ethanol,
commonly used in hospitals and alcohol wipes; and a more natural solution, apple cider
vinegar.

The results suggest people might want to wear metal bands, particularly in a hospital
or medical setting. Nearly all wristbands (95%) were contaminated. However, rubber
and plastic wristbands had higher bacterial counts than metal ones, which had little or
no bacteria. The most important predictor of wristband bacteria load was the texture
of wristband material and activity of the person when the bands were sampled. Gym-
goers showed the highest staphylococcal counts.

Findings from the study showed that Lysol Disinfectant Spray and 70% ethanol were
highly effective regardless of the wristband material, with a 99.99% kill rate within 30
seconds. Apple cider vinegar was not as potent and required a full two-minute
exposure to reduce bacterial counts.

e e e e .
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* Achievement

Louisville Anesthesiologist Jiapeng Huang, M.D. Nominated for
KMA President-Elect 2024-2025

|

Anesthesia

B Louisville Anesthesiologist Jiapeng Huang, M.D. has been
nominated for the role of KMA President-Elect for the 2024-2025
Association year by the Greater Louisville Medical Society (GLMS)

Dr. Huang currently serves as Vice President of the KMA and is a
member of the KMA Legislative Quick Action Committee and Budget
Committee. He previously served as KMA Secretary-Treasurer and is
a 2018 graduate of the Kentucky Physicians Leadership Institute. Dr.
Huang is an academic advisory dean, professor and vice chairman in
the Department of Anesthesiology & Perioperative Medicine at
University of Louisville. He also serves as Editor of the British
Journal of Anaesthesia Education, Associate Editors of British
Journal of Anaesthesia, Journal of Cardiothoracic and Vascular
Anesthesia and Seminars in Cardiothoracic and Vascular

Al, cardiac surgery, and renal function

A diverse team of researchers from medicine,
engineering, and public health backgrounds is
studying machine-learning Al models that may
help develop a personalized risk prediction and
decision-making process for managing kidney
injury in heart surgery patients. Louisville
professor and anesthesiologist Jiapeng Huang is
principal investigator for the project. Read more
from UofL News —
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* Publications-Articles and Books

Articles

e K&K (Haobo Ma) : article in Anesthesiology:

Intraoperative Use of Phenylephrine versus Ephedrine and Postoperative
Delirium: A Multicenter Retrospective Cohort Study

Perioperative Medicine | November 2023

Intraoperative Use of Phenylephrine versus Ephedrine and Postoperative
Delirium: A Multicenter Retrospective Cohort Study ¥

Haobo Ma, M.D., M.5c; Elena Ahrens, cand. med.; Luca J. Wachtendorf, cand. med. ; Aiman Suleiman, M.D., M.Sc_; Denys Shay, M.D;
Ricardo Munoz-Acuna, M.D.; Tim M. Tartler, M.D.; Bijan Teja, M.D,, M.B.A_; Soeren Wagner, M.D.; Balachundhar Subramaniam, M.D., MPH_; . Show
more

=+ Author and Article Information
Anesthesiology Newly Published on November 2023. doi:

https://doi.org/10.1097/ALN.0000000000004774

e Jiabin Liu: article in Anesthesiology

Evidence -based perioperative practice utilization among various racial
populations- a retrospective cohort trending analysis of lower extremity total
joint arthroplasty patients

Perioperative Medicine | December 2023

Evidence-based Perioperative Practice Utilization among Various Racial
Populations—A Retrospective Cohort Trending Analysis of Lower Extremity
Total Joint Arthroplasty Patients GI&3

JiabinLiu, M.D, Ph.D,, FAS A ; Haoyan Zhong, M.PA.; Michael Reynolds, M.D.; Alex lllescas, M.PH.; Crispiana Cozowicz, M.D.;
Christopher L. Wu, M.D.; Jashvant Poeran, M.D,, Ph.D.; Stavros Memtsoudis, M.D, Ph.D, MBA.

=+ Author and Article Information
Anesthesiology December 2023, Vol. 139, 769-781.

https://doi.org/10.1097/ALN.0000000000004755
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Books

ER1EMS(E(EMS): article in Anesthesiology News

Vol. 11 No.1, 2024

Optimizing Care in Total Intravenous Anesthesia Procedures with BIS Monitoring

Reprinted from November 2023

I
ANESTHESIOLOGY NEWS

Supported by

Medtronic

Perioperative Brain Monitoring (Part 1 of a 3-Part Series)
Optimizing Care in Total Intravenous
Anesthesia Procedures With BIS Monitoring

Jiapeng Huang, MD, PhD, FASA, FASE
Tenured Professor and Vice Chairman
Medical Director of Operating Rooms
Department of Anesthesiology
and Perioperative Medicine
School of Medicine
University of Louisville
Louisville, Kentucky
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surgery may lead to serious psychological disturbance and postop-
erative delirium.>*"" In addition, the use of too much anesthetics
may prolong postoperative recovery and increase complications.'®
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ferred to il i hesia. Because i agents
« s ion of evoked itis the preferred anes-
thetic for spine surgeries, as it facilitates somatosensory-evoke and
motor-evoke potential monitoring.'®'” Due to its smooth, coherent
emergence with less risk for vomiting, propofol is commonly used
during awake craniotomy.'” Additionally, propofol may be used to

“Blood

Blood Substitutes
and Oxygen

Biotherapeutics

m-.

&) Springer

O P POy

Page 37 of 50

Anesthesia
for Oncological
Surgery



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

A %) PDA &L 5E
Y
Phran b, AYHKIABERREREE, AFTAEINEHOBRA, E—RKRAEMALY S mPDA LA

NFRTOET, ALK BIALE S R LS T REZAT. —AERANREL, BALFiEA
BEFm., BARBEERT T, BERLHA, AWy, e, wZEIRG, AAZR
CREHLEGRE, FAETERG KT,

CASA W EFZARITMAT KERBRLEIHMEALE—%, HELMLEFRITTRERE, ¥4
HREAHFRILSF, AAMRFALTESFIEI NG T, BRFH ST F7, 2R
PARIE . BORMEIFAIMLE, ERAMAEASA T TAE S, ERAFNHNE, FETHEZMA
MR GRiB. KEEREBMERAR, EAAHHMA TR S,

Fo R R R E NG AL, AP EFRERZmEENT £ LA X, FHE PGA 2A9F
MKE, M EAIAE -GG I B IS, L2 AT LTFRAT
W2, AIEREREIF. TKIEATAK A CASA fh—F a9 THEE 45, & KR#E LT £4F
AR, HEAKNOD AT, QIEMNELKIM-%, &EE, RCASALITHAMER. 2
J, NE M REN B AT RN RAKBE BSOS Rek a9 BT B, KEKRBEHFR,

BRESMBBRE—E, ARKZEREE, TRAHGIEFIE. AREKEF, KM
DFAEML BB ERA, WICE T ZG&HERF. KR AL -2, RN EH
B B T O M AR 53T 6 1R iE . L RMSHIRATA AR, BB Y 28metnls, PEE
ARBBRIBE

Page 38 of 50



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

[ i Ijeyy e

?mm 1

PO LA L ™ — |

O g B POy

Page 39 of 50



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

Dr. Xiging Cao (E $575)
(2023 CASA Photo Competition)

Dr. TieBo Fu (fF8%K)
(2023 CASA Photo Competition
FHIRE

Page 40 of 50



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

EELR

®E
=K

AT, KL

T, FERKR RS e, CERKFHURGRFBL, fEA 7 A RIS, RRIIORIE .. B
Bgy, TRAS ZLIRIE, AR, EIES, SR

BOHOCH, A AT —URKHE T, (EREEE. SN ERAMTRD B 2
Ho AR T, BEHEEIT R, AN !

Page 41 of 50



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

=K MEEELE, HEETEZ+45%E. BEIZE Southern

California Kaiser Permanente Downey Medical Center T{E

FAREAZFTRE, AFENHR, IBTFHEFRERT. 37T £BLEMTR—F Lk, &
P EREER, 29, LIS, ABJUFAT4 446573 3, AR ik @
AW F LD, HfGZRMAEL, AALXAIERTROTE. REILHILARESET
F, ERGBZ PR T MBSO XA, TOKB. —2%HiE

B e e N = Y

Page 42 of 50



CASA Bulletin of Anesthesiology Vol. 11 No.1, 2024

BN EEN—X

K
B 500, wEMEE MEE-—HIPMERTERMEE. HIINAFSHE FERAR.

6:30 B Efe, EAEFFEH ERERMEERAEELT, Kbz HEFHL.

SRAPRMR, RBERFAR.

F—EBR—NEREEFTENERE MM ILR. HENE
EWSBIZ AT, REEARBKX Eyeball 7 (F—MR) HA,

FEREERANNLKN, BI—TEEZRE, IHNEER
BLEEE. RERFELHY. 2L $0TE LTEL, 1k
KEZEEARX, I CRHELT — X Ketamine, HREHEE| AR
X, ERBARERE THHNREE, HEEEEERSIE
FI4hELEE, WP LEIRESTEIE, hold AMET . IHAIRIE
BAEZFIEN— N REE, BEEEAERR REDR, L&
AT, BIPE/NEEMNE LR, SRBSREEME L,
—%t ketamine LAGEH T X, JLOHHUERARE T, X
FTMBERBEBHFHEE S E. EFXMNPERETHERE T, i
A A BEZIEHEAER TR, FRILALS5E SRS
IMKFIERARE VS L&, RTREOMETZRAK, IRE
BET,

ETRAEANNFR, BRAE, TR,

€

T4 1:00, JBUBRAXNTEANBRE, A5, XANENEREEMANLB? £ ZARAARF
KA TMREDE( laryngospasm) , B, OEEHMKT 4, 5 jaw thrust NEIRE— TS
R, TEXMEALLBAZERH, BEAMBENE, &5 208, mMEIBFEM I7%—T
BRE) 4% (MUREE 20 ZEMKE BRI X AMNMERINE) REEFAZTHKE, HEHX
B ERANUREAZRHLE, MRXNMREAILZIELER, BADLERSOBRERE, full

code, FEITHKRME succinylcholine FEIARRABH, i 2 =7, L, BFFEIHE
TILTE kSRR, 2P UEHWREMRE, mERSAY, 1 9#HUENEREER 99%,

IDREIFE 100, FFAERLE, CYERT . SSRIBEFKRE T AEEFXEIEIARKRAE

W, WMEMANE, Z=SHAREET —RATHOEMEL, AN LIERBREFE AR

%, EXfEYINZIERR T MA, ETEERNT/LH - RENERMNATEESZ

s

FRUAFTUERT, T2 TFRENFAZTHRITFMEAR. EIERKIZIRER
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REERHAM—aBETR? Ik, .

BEERAZIREET, RPEE—VIRF. RBERERASERE, BIAB. ERARFHK
8%, REANLMIVESREFBDLEIERFRAL BIPAP, £, —UIFR. XML RIMHRTFR
PXEFAERFREENLEBREESRE TRANER, RO TREEESIFENFERN
ERMETH. 20 2UREERARERX, ZHEIFERY, EEFE O8EIEE.

T 5:00, FHTRRBAER, DEBRER, HAEERT .

FIRMERAIEFRA/NERE T i,
EERNE NEXE. HHEE, KIH
EEREME, THEEY. EXL, 1AE
F—NREEE T ERH 1R 2 K AAIEL

=, REE—NEIARIRY, B8
EEZLYW, RBET AT ZEERN
Btal. REHEY, AR

T . BV REERESEZXSS5ES
stress #£4t, MRIRERBEEZF \
critical care medicine, SR AR S = ‘ 1

IREE, NASD—DABERG, KEtE—RAMTHEBENNFER, 58 REBEENIZE
— MEENZ ARG, RS,

KIRFE, MAREE 20 £, —ERZEXXM intensive work style, BEX B CSX k.
BREMNMPLIRIRG, RENED? RIMBE—ETENNEITITBEE T T2 A Bk EN
BHE, IWAK, W, T MREMUVERGEE L ENERESE!

BHHER - KRB FERSEFE T
(XA KBMLE)

EZ RN
KL, XESRFHMERITXFBENESE, EREAGRKBELERR,
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FigbpmlizR (4£4)

5. RTWRTIRF Y, EHEET R

PESIIRIEERERAT, BREAMEEIINTE. TR, FIRREZIRRE_FrIE+H. 3
X, BARL: BCNEMAE, REETHEN, THEER. Sk, SEHEMI LRI
Eb, BE (8% mHrhiX) REiER, BNFRNRE, DBI2ERR, TR
M (ERTIMEFIGIEER) FIMEE, £, HEERMERXE. R (BEER
MED, FEEA7I0. REERRERKA) | HERBFASING, SEISRIEEME
£, BERE=RNGERE: 1 AFREREFEEINN, RIS HR=FHASONE
#, ARERIRET. ISR TY. FMEAIETEI. FMESREGZEL. . 2. bETEER,

REERIERRECEE AT, BRI T LEER (WBFERIMEER) « SEER (WhinRRE
B) . MEAZEFRSERE, RKEIIR.. 3. FEMIRENSSEHRET, HEERK

B8 | MG EFRRT! HWiaT. BHRIH, MOEKEC, KilEEdxEN

BEEFHNEMEF S, WRBEATRFREEB=FBNFLISTRIEE. hEHET

BB,

1990 FF 5 B 1 H, HAMEmAEEERLTM. SEETETRDHIR (Paul Levesque
MD) R MEZFWPIHEZH OMBERMERENE. ZRAEeTAF=AEEZRER
iER. HARRM: — KK EREMEFREAE—F, sATH—ME, HEMIFEK
BERANMEEZME, | ZEMERE S T I56MIE Brigham and Women’s BEZEHIHEFS]
2iaEE. REKTRBSSREEUE. Paul Levesque BUSFIEEFK!

RTMEFTPAEFHROR—FAEER, (7T Brighton, =R, BRREXAEFRF
&3y, MERMRROMEREMNS MR, HEAEFATHEETHRERS !

=FMERIEE, BoRXBIMEELEN HUEHE, 858X, SFEREREMISM
2EFE. BARRGESEFEREL, BIFFEEFAREIEL, BIERE, JURS
2. OR=RERW, WHEZEF. )

FIRMBENE—FR, FINMEWR ERBETEY. —Omel st T(E, —IIAEHEmE
FHRBNSER, HP—AFPRER: FunSunYao MD (AXHERE/REZGFEE
B . RERERUEERET, AMBSAREARE. TRENGHEHESRIIMERFS2i8
=R, BE, NEREBETEREOL. ER1110NBR, BRET thEkRk: REZER
( Daniel Carr #3Z4£h ) . Brigham and Women’s ER%  ( Michael Ferrante #18fh) |
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Beth Israel Deaconess EEft ( Carol Warfield #584Y) . 0N LEERE (Charles Berde #{
Z4MS) . Spaulding BEEERT ( Raymond Maciewicz #ZISFIB ) . i£ZE T Massachusetts
Eye and Ear Infirmary (I B £M1zERT, Martin Acquadro ZUSZIHSI&SE) # Faulkner EReLiE
bR, TR, I TIFSRMEMENIOE, IEHETFSEENREOREE.

6. EE—EXTHEE HFRBAIHL

1994 F 38, B=%, #PEX, A TEEMREFEREBION, Ei—ERkE=17,
SmS. FX2EN. B— ZEESH. SENEZINNEFEINEGS, —81l=,
KRS EEeERInE%. A=HF, BE—/I\RNLTESFHE, —(NPFEAEF, ik
EFR, MEERERKFESR. FKIERIBDME, WBRENRE, FXUtE: ShEER
RO, B IFtE, RERERIEIN, FEFSXE): IERFEREREEEOR ? ik
Eiz#ES I/ ERY CEO, Joseph Selliken MD, IREIBLSF—iKBAYR /-, Osler Institute , ¥
WEZAREHEINZA ? REZA T ? fihik: 35, tEFEREESHANOHIKERE,
BEEWZET. MMEEZTWRHERNMOINES. IR Osler Institute XZ T,
1993 £, FRREEA], BEHA—ERIARESINESIE, SEREDIRFIEL, Dr. Selliken
M EIRE: WiRSIMEE MG BRENSETN, Mir—EInFEDSOE! ek
Bk FBEES, —BEEOR | B0, 188 Board, X ITIEREEIES TIES
ST, KEET ! Dr.Selliken Xii: OiELG, RESEEKRIEMHSEIN, IOA
Osler Institute faculty ? FRIZADFRR : EAMSRE | BITIE: WEET Board 5, RREIE
FAth, Fid: F (Deal) !

EREITESERE, HE Fellow, BNEREFHESHEON. SEHTIE, KILE
EERehREERI N E S ) LRIFRER Fellow: Frank Wang(EEIEED, IEMHDSEIEL—)LRIERL
fF) —EEEOLN, BHREOXTENRKNAERERE, SERRIETHMIZAIERE
HEE, tHSEIIFMATEZEF: Yvonne (FHEE, WREBIESINERGNERK) BREREBR
FIKR.

IeEry, HEBRA: FETROHNENAZNENRZ), MEWNAECIKELIR, FEl
N 3 RYImAR TAFEES].

Oid, SGE—R/\mERIRE. EX/IMIRKREOER, EEFEEE. SIENRRE

(Common Sense ),
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KL EHSHMBENEIDI]: The key is, within limited time, through case discussions,

you must convince two examiners that you are reasonably good. They are willing to let you take
care of themselves!

ERAEE, —ERNORGIMIGROERN. EAIRKIEYTE FIs2E5. —
NEE, R, FEEEEWEE. XNiZE—FaiaZE. WInEsr, JHRiEENE
SURREMT. 0iC: SEnsiEiREE (RERSSASENE) .

BAMLEF, BBRANEG, NEEXNREE. IR HEEEXRZERMERIEE Kirk 20%
FOEBRITN S A EE S B ARERR E1F Steven Wendell #3%, HI TR LR, HEERNGS
£, %, MERIER, B—oKER: REST 7! REBKRERKIER, K
—E&. S, Kk ZRARTEHBE, BL—FESE: BIEH | A3 ! K5

FEF—RERHER ! MB—Mz, BOESM.... JIIREE, WHEENERT !

RHENTAISFER | Wendell BURFNBHEE S, BRIRFAIFIIR LAREBIKERY, iR EELER
R —ERER | REMNTF, UsR. 15, BAE: FlEd T | BFHE, AR

MHHEREE, BEMSHEERA: HEERBIT T | BN CE—X | SFFHEFRE

K | BRI ENREARIT R TIRAY5KED !

ERRTILERE, FEEIEEREENEREFAERZETHRARE: FREERERE
TRIAR, X—EiEE !

IR RSB A BN FAVMAES]. BaSIRA. RS 1EEEIE Dr. Joseph Selliken , ftBif: 8
AHRREL, IO Osler Institute faculty, {R1R, Ms. Suny ( Dr. Selliken’s wife , Osler 2435
&) AEREE. SR, BROEETIXAASREO I mSITEsD . B, FHEE!

! |
/R
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( ICAA) - “}\Hﬂiﬁf[i 72x (CASA)F T B4 A

bﬁ T/f\ﬁfj/ﬁ*ﬁ%lﬁﬁ”iﬁfﬁ””?f it T/I\m Jl*ﬁ
H'Jlnijj = T’T‘”/\
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SafeLM® Video Laryngeal Mask System

Videoscope and Disposable Video Laryngeal Mask

The SafeLM- A new era of
Supra-glottic airways

o Confirm perfect placement under visual
inspection every ime

¢ Immediate detection of migration and
epiglottic obstruction

» Video Assisted Intubation on command

Evaluation & distributor requests
contact John.Mulcahy@magillmed.com

SAFELM™ VIDEO LARYNGEAL MASK SYSTEM

SafeLM makes insertion procedure of laryngeal mask become visualized,
guiding operator to insert LMA with accuracy and efficiency. It helps to
reduce stimulus to epiglottis, larynx, and other surrounding structures, and

prevent foreign body entering airway.
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