
Outcomes
Anesthesiology, Critical Care Medicine and 
Comprehensive Pain Management

2006





Outcomes  |  2006

Quality counts when referring patients to hospitals 

and physicians, so Cleveland Clinic has created a series 

of outcomes books similar to this one for its institutes 

and departments. Designed for a health care provider 

audience, the outcomes books contain a summary of 

our surgical and medical trends and approaches; data 

on patient volume and outcomes; and a review of new 

technologies and innovations. We hope you find these 

data valuable. To view all our outcomes books, visit 

Cleveland Clinic’s Quality Web site at  

clevelandclinic.org/quality/outcomes.
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Outcome data have been like car styles. Everyone claims to have the best 
and only the Edsel is out of the running. This year is when car styles and the 
outcome data separate; we now have some substantial data about our results 
and what matters to morbidity (“hard” complications) and mortality after 
operations, and after pain therapy.  Increasingly, we are gathering outcome data 
and data on the empathy patients feel.  We are best at the former and we hope 
to become best at the latter.  

I have been privileged for 20 months to be Chair of this Division and to visit 
in the last six years over 60 different institutions that profess to have high 
quality care.  I am proud to have been asked to work here – this Division of 
Anesthesiology, Critical Care Medicine and Comprehensive Pain Management 
has the best outcomes I’ve seen.  Patients here have fewer complications and 
have a quicker functional return after surgery and after pain therapy than any 
institution I have visited in the nation, or the world.  Those are bold statements.  
I believe these are the best Anesthesia, Critical Care and Pain Therapy teams in 
the world.  But we are just now accumulating the outcome data that substantiate 
those statements.  Clearly, Cleveland Clinic has the best outcomes in the 
world for cardiac surgery; Cleveland Clinic cardiac surgical data is not just the 
result of the surgeons alone.  It is a tremendous team in which preoperative 
evaluation and optimization, intraoperative care, critical care, and, yes, even in 
some instances, pain therapy contribute to a continuum that promotes excellent 
outcomes.

Chairman’s Letter | 
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Last year this Division provided over 100,000 anesthetics, over 40,000 critical care 
consultations, and served around 110,000 pain therapy visits. In the prior year’s book 
we saw a quicker return to functional recovery and reduced costs for those having 
their back pain treated by our Department of Comprehensive Pain Management.  
This year we have gathered more true outcome data, to show that those who refer 
patients for surgery, for preoperative evaluation and for pain therapy to Cleveland 
Clinic, are smart and make their patients’ outcomes better.  

Many of you know that I am involved in promoting preventive care; we do that daily 
in our preoperative clinics, trying to optimize patient well-being and, thereby, make 
them the equivalent of 10 years younger perioperatively.  That decreases their 
perioperative morbidity since in every operation studied, complications and mortality 
increase with age of the patient.  

I believe you will enjoy this book and I hope you will feel confident to refer the patients 
preoperatively for surgical care, for critical care and for pain therapy to Cleveland 
Clinic.  We aim to serve your patients and through them, you, to make them consider 
you the smartest physician possible. Thank you for taking the time to read this and to 
more than kick the tires on these important outcome data.

Michael F. Roizen, M.D.  
Chairman, Division of Anesthesiology, Critical Care Medicine 
and Comprehensive Pain Management 
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2006 Statistical Highlights

Cardiothoracic Anesthesiology 
   Staff anesthesiologists        
   Certified registered nurse anesthetists     
   Total anesthetics for acquired adult cardiac surgery patients    
 (See Pediatric Anesthesiology for pediatric cardiac cases) 
   Total anesthetics for thoracic surgery patients     
   Total Cardiovascular Intensive Care Unit (CVICU) beds     
   Total Intensive Care Unit (ICU) patient days      
   Full-length scientific publications with resident or fellow co-authors  
   External lectures presented     

General Anesthesiology 
   Staff anesthesiologists      
   Certified registered nurse anesthetists    
   Surgical anesthesia cases       
   Surgical anesthesia case-hours     
   Preoperative consultations with patients     
   Faculty appointments in Cleveland Clinic Lerner College of Medicine 
   Full-length scientific publications with resident or fellow co-authors 
   External lectures presented             
   Sustained patient satisfaction “excellent” rating 

Perioperative Care integrates preoperative assessment, same-day surgery unit, 
post-anesthesia care unit and in-house consultation team.

Surgical Critical Care Section provided critical care services for >10,700 
patient-days in Surgical Intensive Care Unit, new Vascular Surgery Care Unit and 
new Hospital Transfer Unit.

Pre-Anesthesia Consultation & Evaluation (PACE) Clinic collaborates with 
Internal Medicine Perioperative Assessment Consultation & Treatment (IMPACT) 
Center for medical optimization.

Division Overview | 
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Research emphasis in department achieved impressive results 
   Peer-reviewed or indexed publications           
   IRB-approved research protocols involving 22 staff anesthesiologists 
   as principal investigators        
   Externally funded grants      

Department continued developments in state-of-the-art electronic 
information systems  
   Anesthesia Record-Keeping System (ARKS) 
   HealthQuest© patient assessment and clinical history 
   Perioperative Health Documentation System (PHDs) to capture risk-adjusted       
   outcomes, recovery quality and patient satisfaction

Outcomes Research 
   Staff anesthesiologists       
   2006 published peer-reviewed papers     
   Number of patients enrolled in studies in 2006   

Pain Management 
   Pain Management Specialists      
   Nurse Practitioners and Physician Assistants      
   Total patient visits      
   Procedures performed      
   New patients       
   Main Campus patients outside Ohio     
   Full-length scientific publications with resident or fellow co-authors 
   External lectures presented    

>40 
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Pediatric Anesthesiology 
   Staff anesthesiologists      
   Certified registered nurse anesthetists    
   External lectures presented     
   Pediatric general anesthetic cases     
   Pediatric cardiac anesthetic cases    

Regional Anesthesiology Practice 
   Staff anesthesiologists      
   Certified registered nurse anesthetists    
   Total anesthetic cases

14 
5 

11 
6,257 

522

62 
66 

5,999
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2006 Division Overview

Cardiothoracic Anesthesiology 
The Department of Cardiothoracic Anesthesiology provides anesthesia and 
critical care for the largest cardiothoracic surgical practice in North America. 
The Cleveland Clinic Heart and Vascular Institute’s rating as America’s #1 Heart 
Center for 12 consecutive years by U.S.News & World Report stems from great 
contributions from each of the cardiac diagnostic, therapeutic, surgery and patient 
care groups with their various administrative services.

Our anesthesiologists and critical care specialists provide a full spectrum of 
perioperative anesthesia services for cardiac and thoracic surgical patients 
including a full-time intensivist’s presence in the Cardiovascular Intensive Care Unit 
(CVICU), respiratory consultation and postoperative pain management.

The mission of the Department of Cardiothoracic Anesthesiology is to demonstrate 
excellence within each of the various disciplines under its direction and a 
commitment to quality in every facet of practice, particularly for patients and 
their families. We strive to collaborate and interact with other caregivers within 
Cleveland Clinic and to respond positively to problems brought to our attention. 
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General Anesthesiology 
The mission of the Department of General Anesthesiology is “To be the leader in 
patient care, education and patient-focused research in anesthesiology and critical 
care medicine.”

The department achieved significant progress in 2006, consistent with our 
mission statement, by focusing our efforts in the areas of patient care, practice 
environments, academics and planning. The department’s largest growth areas 
were in venues outside the main operating suite, specifically in anesthesia for 
neuro-interventional procedures, the electrophysiology suite and the endoscopy 
suite. 

We are especially pleased to recognize our anesthesia section heads and the 
section staff anesthesiologists for their efforts that resulted in top rankings 
nationally for Cleveland Clinic specialties in the July 2006 “America’s Best 
Hospitals” issue of U.S.News & World Report. 

Our professional staff anesthesiologists make up one of the most accomplished 
academic anesthesia departments nationally. They pursue clinical teaching, didactic 
and leadership roles in each of these programs:

   Anesthesiology Residency, among the three largest training programs nationally.

   Nationally recognized Cleveland Clinic Lerner College of Medicine.

   Cleveland Clinic School of Nurse Anesthesia.

Our staff anesthesiologists are highly accomplished in medical literature and in 
leadership positions in national anesthesiology societies. In 2006, we collaborated 
in the first accomplishments of our Division’s new Department of Outcomes 
Research and coordinated efforts within our department by appointing a Director 
of Research.
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Outcomes Research 
The Department of Outcomes Research is part of the international Outcomes 
Research Group. The group, with leadership at Cleveland Clinic, includes more than 
80 investigators in 10 countries who have appointments in 25 universities.

Outcomes Research is anesthesia’s largest academic research organization. The 
group typically runs about 90 simultaneous studies and publishes more than �5 full 
papers per year, including many in high-profile journals. 

Daniel I. Sessler, M.D. is Chair of the Cleveland Clinic Department and Director of 
Outcomes Research;  the Associate Director and Vice-chair Designate is Andrea 
Kurz, M.D.  

Pain Management 
Cleveland Clinic’s Department of Pain Management is one of the first institutions 
of its kind in the nation. Its physicians have been pioneers in interventional and 
comprehensive pain management for nearly two decades; it is dedicated to serving 
the needs of people with pain. We are the nation’s most comprehensive pain clinic, 
managing the whole spectrum of acute, chronic and cancer pain. By far, care is 
delivered to the largest number of patients with the most diverse pain conditions.  
Under the leadership of the Founding Chair, Nagy Mekhail, M.D., Ph.D., the 
department has grown dramatically from 9,000 total patient encounters in 1996 
to 111,846 in 2006.

Our staff performs the largest number of interventional pain procedures in the 
country. For 2006, �7,98� procedures were performed, including therapeutic, 
diagnostic and prognostic blocks in patients with acute, chronic and cancer pain.  
A large number of neuromodulation devices are implanted to manage intractable 
pain conditions. These implants include spinal cord stimulators, peripheral nerve 
stimulators and intrathecal pumps. Total number of new neuromodulation implants 
was �67, a 15% increase over 2005.

Our physicians pioneered the use of some of the most innovative and cutting-edge 
interventions in pain management, including intradiscal electrothermal annuloplasty 
(IDET), nucleoplasty, kyphoplasty, radiofrequency ablation, cryoneurolysis, and 
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neuromodulation devices.  Some innovative and novel applications of new technologies 
include the use of spinal cord stimulation to treat chest wall pain, pelvic pain, headache, 
neuropathic pain as well as peripheral vascular disease.

We are first in the nation to master and utilize transdiscal radiofrequency ablation, 
a novel technique to treat symptomatic degenerative disc disease.

Inpatient acute-pain and chronic-pain consult services are provided. A large number of 
neuraxial and peripheral nerve catheters for perioperative pain have been placed and 
managed. We also manage intravenous patient-controlled analgesia pumps for a large 
number of patients referred by various surgical services. In addition to providing consults 
for chronic pain patients, patients admitted with implanted devices or catheters are 
managed. The department also boasts an active complementary pain management 
service, including acupuncture and spinal manipulation therapy.  

The Department of Pain Management is a leader in a number of areas of clinical and 
basic research. We are involved in and lead a large number of prospective, randomized, 
controlled trials. These trials include medication management, interventional blocks, and 
devices and implantable neuromodulation technology. 

Our research projects on calcium regulation of sensory neurons and in locomotion are 
funded by substantial grants from the American Heart Association and the National 
Institutes of Health.

The Pain Management fellowship program is one of the largest and most prestigious 
programs in the nation. Advanced training to residents, fellows and practice physicians 
from around the world is provided.  

We believe in the comprehensive interdisciplinary and multimodal approach to the 
management of pain. For that reason, a Cancer Pain Clinic service is being established in 
collaboration with our oncology and palliative care services; similar cooperative services 
with the Headache Center, pediatric rehabilitation and Digestive Disease Center are 
underway. Pain Management is committed to providing quality comprehensive care to 
patients as well as continued communication with referring physicians.
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Pediatric Anesthesiology 
The Department of Pediatric Anesthesiology was formally established within the 
Division of Anesthesiology in May 2006.  Members of the department are committed 
to the highest levels of pediatric care and support, from minor outpatient procedures 
to complex surgeries on newborn and pediatric patients.  Over 6,700 patients were 
cared for in 2006 by our faculty at the main campus, including the Pediatric General 
and Pediatric Cardiac Operating Rooms of the Children’s Hospital, the Radiology Suites, 
the Pediatric Cardiac Catheterization Lab, the Outpatient Surgical Center and Cole Eye 
Institute.  Members of our department have taken leadership roles within Cleveland 
Clinic and the Division of Anesthesia at all levels, such as the newly elected President of 
the Medical Staff, Julie Niezgoda, M.D.

Our faculty provides teaching not only within Cleveland Clinic and its hospitals, but 
also presents at numerous meetings nationally and internationally, including the annual 
meetings of the American Society of Anesthesiology and the Society for Pediatric 
Anesthesia.  Invited lectures were given by our department members in South America, 
the Middle East and Europe on a wide variety of topics. Many are involved in ongoing 
research protocols and national society programs.

New technologies are constantly being evaluated for their usefulness within our 
department.  If practical, these are introduced to supplement the already high standard 
of care. Use of ultrasound for placement of both nerve blocks and intravascular 
catheters is now common practice and was improved with the acquisition of a newer, 
more powerful ultrasound console.  Loran Mounir Soliman, M.D., newly named Director 
of the Nerve Block Program, has taken his skills with this technique and is now using 
ultrasound throughout the General Anesthesia Operating Rooms. Additional Near 
Infrared Reflectance Spectroscopy (NIRS) monitors were implemented to help optimize 
neurological outcomes in our complex cardiovascular and orthopaedic patients and a 
pediatric anesthesiology work area was created in the MRI imaging suite to manage our 
growing patient load.
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The ACGME-approved fellowship in Pediatric Anesthesiology at Cleveland Clinic is one 
of the few in Ohio and the only one in Northern Ohio.  Four fellows underwent additional 
training in this challenging and rewarding field at Cleveland Clinic during the course of 
the year, while supplementing our complement of Cleveland Clinic resident trainees and 
CRNAs.  Our fellows rotated in all of our anesthetizing locations and on specialty services 
such as the Postoperative Pain Service.

Regional Anesthesiology Practice 
Cleveland Clinic’s world-class patient care is not limited to the confines of its main 
campus, but extends into the various Cleveland Clinic hospitals and family health centers 
conveniently located throughout Cuyahoga and Lorain counties.  This strategic positioning 
of facilities gives our patients the ability to receive the best care possible, closer to home.

The Regional Anesthesiology Practice is devoted to putting patients first and providing 
outstanding care.  Our current locations are Beachwood Family Health and Ambulatory 
Surgery Center, Euclid Hospital, Hillcrest Hospital, Huron Hospital, Lorain Family Health 
and Ambulatory Surgery Center, Lutheran Hospital, Marymount Hospital and Strongsville 
Family Health and Ambulatory Surgery Center.  A devoted staff of 62 anesthesiologists and 
66 anesthetists provides over 55,000 anesthetics annually.  Twenty-four hour obstetric 
coverage is provided by our highly trained staff at Hillcrest, Huron and Marymount 
hospitals. Obstetric anesthesiology training is provided to Cleveland Clinic residents by 
staff at Hillcrest Hospital.  

The Regional Anesthesia Practice has demonstrated steady growth over the past five 
years in both case volume and hours. 
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Cardiothoracic Anesthesiology

Glucose Management 
The degree of body stress associated with major surgery is reflected by 
perioperative serum glucose levels. It has been reported perioperative control 
of glucose to near normal levels is associated with improved outcomes in all 
patients, particularly in diabetics. Now over 98% of our cardiac surgery patients 
receive continuous, intraoperative insulin infusions to achieve this goal.  The initial 
ICU glucose level reflects success of intraoperative management and facilitates 
tighter postoperative control.

The first graph illustrates increased success in the first nine months of 2006 
compared to 2005 in both diabetic and nondiabetic surgical patients. The 
second graph illustrates glucose levels fall into a tighter, more desirable range 
for diabetic patients. There has been a significant reduction in major cardiac 
morbidity between 2005 and 2006 (incidence of 4.5% vs. 1.9%, p= 0.011).

Glucose Management
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Quality & Outcome Measures | 
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Open Thoracotomy Postoperative Pain Management  
Unless contraindicated, it is our practice to utilize epidural analgesia to suppress 
the postoperative pain associated with open thoracotomy lung surgery patients.  
A group of these patients was surveyed for the initial 48 hours following surgery; 
it was found over 40% were pain free (pain score of 0), while 6�% had either mild 
or no pain (pain score of � or less) at 24 hours.
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General Anesthesiology

Surgical Infection Prevention 
Surgical site infections contribute to surgical morbidity and mortality in all 
specialties. Timely administration of antibiotics prior to surgery in appropriate 
patients has been shown to reduce surgical site infections.  A multidisciplinary 
team, involving Surgery, Infectious Disease, Anesthesia, Nursing and Quality, work 
to ensure patients receive antibiotics in a timely fashion.  Data collected show our 
successful results: 
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Source: United States Department of Health and Human Services, Hospital Compare 
Most current reported discharges April 2005 to March 2006. 

*“Top Hospitals” represent the top 10% of reporting hospitals nationwide. 

^National average of all reporting hospitals in the United States.
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Total Thyroid Cases

Postoperative Nausea & Vomiting 
Postoperative patient experience data are collected on the second postoperative 
day via direct interview by clinical personnel using the Iowa Satisfaction with 
Anesthesia Survey for six surgery subsets: major joint replacement, major vascular 
surgery, bariatric surgery, liver transplantation or resection, craniotomy and spine 
surgery. Some patients may not be interviewed (e.g., those admitted to an ICU). 
Responses are available for over 1,�00 patients from the inception of the program 
in mid-May 2006 through year-end 2006. 

The response set to the question “I threw up or felt like throwing up” includes 
six choices: disagree very much, disagree moderately, disagree slightly, agree 
slightly, agree moderately, and agree very much. The first two responses are 
regarded as favorable. 

Staff anesthesiologists manage postoperative nausea and vomiting both in the 
intraoperative period and in the immediate postoperative period in the Post-
Anesthesia Care Unit.
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n=18

***

Craniotomy
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Postoperative Nausea and Vomiting 

Data source: Perioperative Health Documentation System (PHDS)

***Benchmark: Apfel C, et al. A factorial trial of six interventions 
for the prevention of postoperative nausea and vomiting. N Engl J 
Med  2004; �50: 2441-2451.
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Temperature at End of Case 
Normothermia is considered one of the potential future pay-for-performance 
measures for anesthesiologists. It is associated with lower infection rates, less 
bleeding and lower risk for ischemic cardiovascular events. The Department, 
therefore, is reporting on patient temperature at the end of the case as this 
represents the most appropriate measure of the outcome of intraoperative 
efforts to establish temperature homeostasis. 
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Data source: Cleveland Clinic Infection Control 

Outcomes Measures in the Surgical Intensive Care Unit 
Ventilator-associated pneumonia and nosocomial bloodstream infections are widely 
considered likely indicators for quality in the critical care environment. These 
indicators have been monitored for several years to document improvement in 
outcomes from having instituted clinical care protocols in the Surgical Intensive 
Care Unit. 
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Patient Experience with Anesthesia Care 
Postoperative patient experience data are collected on the second postoperative 
day via direct interview by clinical personnel using the Iowa Satisfaction with 
Anesthesia Survey for six surgery subsets: major joint replacement, major vascular 
surgery, bariatric surgery, liver transplantation or resection, craniotomy and 
spine surgery. Some patients may not be interviewed (e.g., admitted to an ICU). 
Responses are available for over 1,�00 patients from the inception of the program 
in mid-May 2006 through year-end 2006. 

The response set includes six choices: disagree very much, disagree moderately, 
disagree slightly, agree slightly, agree moderately, and agree very much. The latter 
two responses are regarded as favorable. 

Staff anesthesiologists are notified of unfavorable responses immediately after 
the interview via automated page so they may visit the patient and discuss their 
concern.

Results by surgery subset are shown for two key patient experience questions: 
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Pediatric Anesthesiology

Surgical Infection Prevention 
Surgical site infections contribute to surgical morbidity and mortality in all 
specialties. The timely administration of antibiotics prior to surgery in appropriate 
patients has been shown to reduce surgical site infections. A multidisciplinary 
team, involving Surgery, Infectious Disease, Anesthesia, Nursing and Quality, 
work to ensure patients receive antibiotics in a timely fashion. The goal for 
anesthesia-providers is to administer antibiotics ordered by the surgeon in 60 
minutes or less prior to incision time (with the exception of Vancomycin which 
is a two hour window prior to incision).
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Measurement of end of case temperatures excludes cardiac and spine cases 
where hypothermia is induced by the anesthesia-provider. A case is considered 
normothermic if the mean of the last four to five temperature readings is >�5° C.

Outcomes Research

Amino Acid Infusion in Off-pump Coronary Artery Bypass Patients 
Umenai T, Nakajima Y, Sessler DI, et al. Perioperative amino acid infusion improves 
recovery and shortens the duration of hospitalization after off-pump coronary artery 
bypass grafting. Anesth Analg 2006;10�:1�86-1�9�.

Perioperative amino acid infusion helps maintain core temperature and improves 
patient outcomes following gynecologic and orthopedic surgery. The goal of 
the study was to determine prospectively the effect of amino acid infusion on 
esophageal core temperature and postoperative outcomes during off-pump 
coronary artery bypass grafting (CABG). One hundred eighty consecutive patients 
undergoing primary elective or urgent off-pump CABG were randomly divided into 
one of two groups: intravenous amino acid infusion group (4 kJ kg-1

 
h-1 starting 2 

hours before surgery) or saline infusion group (similar period and volume of saline 
infusion). Esophageal core temperature at end of surgery was �5.6° C  in saline 

..
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infusion group and �6.1° C in amino acid infusion group (P=0.01). Kaplan-Meier 
analysis demonstrated patients given amino acids required a significantly shorter 
duration of postoperative mechanical ventilation (P=0.01). Furthermore, intensive 
care unit stay and days until fit for hospital discharge were significantly shorter in 
patients given amino acid (P=0.001and P=0.004, respectively).  

Conclusion: Perioperative amino acid infusion in patients undergoing off-pump 
CABG effectively minimizes intraoperative hypothermia and improves postoperative 
recovery. 

The following graphs demostrate Kaplan-Meier curves of the probability of  
remaining on mechanical ventilation (A), ICU stay (B), and hospitalization (C) over 
time comparing patients managed with amino acid infusion with those receiving 
saline infusion. 
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Pain Management

Spinal Cord Stimulation for Intractable Visceral Pelvic Pain 
Kapural L, Narouze SN, Janicki TI, Mekhail N.  Spinal cord stimulation is an 
effective treatment for the chronic intractable visceral pelvic pain. Pain Med 
2006;7:440-44�.

Improvement is noted in the quality of life in patients receiving spinal cord 
stimulation for the chronic intractable visceral pelvic pain.  Pain Disability Index 
(PDI) is a functional outcome measure that examines disability levels in seven 
activities of daily living: family, recreation, occupation, social, sexual, life support 
and self-care activities.
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Lumbar Spinal Stenosis

Kapural L, Bena J, Mekhail N, McLain R, et al. Value of magnetic resonance imaging 
(MRI) in patients with painful lumbar spinal stenosis (LSS) undergoing lumbar epidural 
steroid injection.

This study examined if the severity of lumbar spinal stenosis per MRI affects 
the outcomes of lumbar epidural steroid injection. Changes in pain scores were 
evaluated 8-12 weeks after a series of steroid injections. The percentage of 
patients who responded to the injection with pain reduction of >2 points was similar 
regardless of the severity of the spinal stenosis. The data suggest, however, patients 
with severe spinal stenosis at multiple levels (>� segments) were less likely to 
benefit from epidural steroid injections. 
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We ask our pain management patients about their experiences and satisfaction 
with the services provided by our staff.  Although our patients are already 
indicating we provide excellent care, we are committed to continuous 
improvement.



�2  |  Anesthesiology 2006

Innovations | 

Cardiothoracic Anesthesiology

Recent trends in critical care emphasize patient safety, quality of care and 
organization of care delivery. The Cardiovascular Intensive Care Unit (CVICU) 
championed these evidence-based processes and has often taken a leadership role 
in adapting these processes to our institution and implementing the appropriate 
changes. Following are some of the many initiatives taken by the CVICU group.

Enhancing Communication among Caregivers, Patients and Families 
Patient care is delivered by a single multidisciplinary ICU team. The team is centered 
on a core group of Critical Care physicians, providing 24/7 coverage of the CVICU 
and assisted by a group of advanced practice nurses with special training in critical 
care. The advanced practice nurses are unit-based (except in the Heart Transplant/
Heart Failure Unit) and play an important role in maintaining communication among 
the various groups of physicians participating in patient management, particularly 
with the cardiothoracic surgeons. They also provide feedback to referring physicians. 
This reorganization improved communication, eliminated duplication of effort and 
improved the speed of response to critical situations.

Family Support Group 
A very active family support group is involved in helping families cope with the 
complexity of a patient’s course.

CVICU Care Based on Latest Recommendations from National Organizations 
CVICU manages multiple aspects of critical illness based on the latest 
recommendations available from organizations such as the Society of Critical Care 
Medicine, the American Heart Association and Institute for Healthcare Improvement 
(IHI), as well as on the extensive experience and research work of the critical care 
physicians, cardiothoracic surgeons and consultants collaborating in the CVICU. 
These improved processes are exemplified by the following: aggressive, goal-
directed approach to septic shock, standardized approach to the management of 
postoperative atrial fibrillation, tight but safe glycemic control, and lung-protective 
ventilation strategies. 
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Lung-Protective Ventilation or “Low Stretch” Ventilation 
Our postoperative ventilation management practice shifted to lung-protective 
ventilation or “low stretch” ventilation. This involves utilizing lower tidal volumes and 
higher positive end expiratory pressure (PEEP) to re-expand the lungs postoperatively. 
Research has shown that patients ventilated using these methods are at lower risk 
for mortality and postoperative complications.

Glycemic Control 
Improvement of glycemic control has been continued across the perioperative 
continuum of care. Aggressive glycemic treatment protocol is initiated in the 
operating room with intravenous insulin and continued in the ICU. The IV insulin is 
then converted to a subcutaneous, long-acting insulin preparation prior to transfer 
out of the ICU setting and is continued on the regular nursing floors. 

Early Renal Replacement Therapy 
Patients showing signs of impending acute renal failure are now being treated with 
early renal replacement therapy in concert with recent data showing better long-term 
preservation of renal function.

General Anesthesiology

Peripheral Nerve Analgesia  
A long-range goal is to extend our reach into the postoperative period with better 
information regarding patient satisfaction, pain, postoperative nausea and vomiting, 
malaise and other complications. Towards that objective, we recognize regional 
analgesia reduces postoperative pain, speeds recovery and enhances satisfaction. In 
2006, a regional analgesia program was initiated featuring continuous femoral nerve 
analgesia for total knee replacements; regional analgesia use increased more than 
50% in total knee replacement cases. In conjunction with our Perioperative Health 
Documentation System (PHDs) program, launched in 2006, outcomes are being 
measured after regional analgesia in knee replacement surgery. Preliminary analysis 
of data suggests reduction of pain and increased patient satisfaction.
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Bariatric Surgery  
The bariatric surgery program matured in 2006, warranting the creation of a 
clinical bariatric anesthesia group.  Cleveland Clinic completed construction of two 
state-of-the-art surgical suites, where all instrumentation is essentially suspended 
off the floor, making the bariatric surgical experience optimal for the surgical team 
and patients. Special preparation/induction space was constructed to support 
bariatric surgery at a higher level as well. The collaborative design integrates the 
two surgical suites, the induction room and an observation room.

Perioperative Health Documentation System  
For the first time, the PHDs features the integration of clinical information systems 
to provide data for the analysis of anesthesia-related perioperative outcomes. 
Intraoperative detailed data about anesthesia cases (ARKS) are combined with data 
from the hospital discharge system (ClinTrack) and with data from the evolving 
inpatient and outpatient electronic medical record at Cleveland Clinic (EpicCare). 

The initial goal of this project is to electronically collect more than 80% of data to 
assess the perioperative health in as many as 100,000 surgical patients (40,000 
on the main campus; the remainder in regional practices). Preoperative data is 
used to stratify risk, while postoperative health assessments include information 
from the traditional, immediate postoperative/predischarge hospital, along with 
postdischarge health outcomes and mortality up to one year, postoperatively. 
Routine reports will be available for operational and quality improvement purposes, 
while custom reporting will help support epidemiologic research.

This project achieved its first major milestone: rolling out a perioperative registry 
for patients in vascular surgery, orthopaedic major joint, liver transplantation, 
bariatric, craniotomy and spine in the Department of General Anesthesiology. 

To date, PHDs maintains perioperative health information on nearly �,000 
patients in six procedure groups. Data transfers from the inpatient electronic 
medical record (EpiCare) and hospital discharge systems (ClinTrack) will allow 
outcomes information to be obtained for the entire inpatient stay. Opportunities 
for collaborative exchange of complementary data exist with several surgery 
departments. 
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Research and Publications 
Department research activity continues to flourish. A number of important and 
positive developments include: 1) development of a faculty seed grant program, 
which affords faculty the benefits of rigorous peer review while making a 
guaranteed amount of resources available from department endowment funds;  2) 
the appointment of a Director of Research for the department to begin mentoring 
and supporting department faculty, improving research morale and offering critical, 
yet constructive analyses of projects; �) collaboration with the new Department 
of Outcomes Research within our Division, which as already proved productive, 
with the creation of several new protocols to investigate important issues in 
perioperative care.            

Pain Management

Infusion Technique Assists Functional Recovery and Pain Control 
Post-Surgery    
A novel approach was introduced and studied to assist functional recovery 
and improve pain control after surgeries of the shoulder and knee for patients 
with frozen shoulder syndrome and chronic knee joint disorders after multiple 
knee surgeries.  Infusion of local anesthetic and opiates through a tunneled 
epidural catheter, placed before surgery and kept for a few weeks after surgery, 
significantly improved range of motion and reduced pain associated with surgery. 
This method also reduced subsequent physical therapy for rehabilitation.  Success 
of the techniques requires a team effort and open communication among the 
surgeon, pain management specialist, home care nurse, physical therapist and 
patient. We concluded that this technique is safe and can significantly improve 
clinical outcome in patients undergoing surgeries for common shoulder and knee 
arthropathies.
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A Novel Radiofrequency System (Intervertebral Disc Biacuplasty) for the 
Treatment of Lumbar Discogenic Pain: Results of a Six-Month Pilot Study 
Minimally invasive procedures used to heat the intervertebral disc (nucleus 
or annulus) in current clinical practice brought variable results when used in 
the treatment of discogenic pain. A six-month follow up after Intervertebral 
Disc Biacuplasty (IDB), a novel radiofrequency procedure, revealed significant 
improvements in patients’ functional capacity (Oswestry and SF-�6), pain scores 
(VAS) and opiate requirements.

Supraorbital Nerve Stimulation for the Treatment of Intractable 
Postherpetic Trigeminal Neuralgia  
Postherpetic trigeminal neuralgia is often refractory to medical management. 
Peripheral nerve stimulation was used for years in the treatment of intractable 
neuropathic pain from peripheral nerve injury. Gasserian ganglion stimulation, 
however, has not been reliable in controlling trigeminal neuralgia, especially 
postherpetic neuralgia.  We report a relatively simple, safe and effective treatment 
of intractable postherpetic trigeminal neuralgia with supraorbital nerve stimulation. 
A surgical flat “paddle” lead for the permanent implant was used to provide better 
current distribution, less current surges and better pain control.

Pediatric Anesthesiology

Peripheral Nerve Analgesia 
The enthusiasm for regional anesthesia expanded to involve our pediatric patients. 
Children’s pain, for decades, was underestimated and scarcely approached by 
most physicians due to unfamiliarity with the pediatric physiology and anatomy. 
Our pediatric anesthesia group took the challenge a few years earlier to manage 
the acute pain service for the children’s hospital.  In the last year, peripheral nerve 
analgesia became an essential tool in our arsenal for managing acute pediatric 
pain.
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Peripheral nerve catheters proved their superior analgesic quality for our pediatric 
patients, allowing them to recover pain-free after their surgeries with minimal side 
effects. The use of this technique was expanded to involve our pediatric chronic 
pain patients, which allowed them prolonged pain control throughout aggressive 
rehabilitation. 

The pediatric anesthesia group also adopted state-of-the-art technology for 
peripheral nerve analgesia, an ultrasound-guided technique. Because of direct 
visualization of anatomic structures using this technology, successful blocks using 
minimal local anesthetics have been possible in the smallest of infants. Another 
benefit includes fewer complications. 

Regional Anesthesiology Practice

Peripheral Nerve Analgesia 
The use of regional anesthesia has been demonstrated to improve postoperative 
pain relief, decrease nausea and vomiting and allow for earlier discharge, 
particularly in the outpatient setting. Hillcrest Hospital established a successful 
outpatient program in peripheral nerve blockade over a nine-year period. Recently, 
we experienced a great increase in both the type and number of regional blocks. 
Patients and surgeons demand peripheral nerve blocks as an alternative to general 
anesthesia.

Highlighted innovations in outpatient regional anesthesia, which allow for quick 
operating room turnover and immediate patient discharge from the hospital, 
include: 1) the addition of steroids to local anesthetic for shoulder surgery, and 2) 
nerve stimulator-guided paravertebral block for inguinal hernia surgery.  
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The addition of steroids to local anesthesia increased the length of an anesthetic 
block to approximately 24 hours. Historically, patients would spend one day in the 
hospital following shoulder surgery as a result of intractable pain; the interscalene 
block used for shoulder surgery without steroids lasts only 12 hours. Shoulder 
surgery can be done as an outpatient at Hillcrest Hospital using an interscalene 
block with the addition of steroids. Patients bypass recovery room and are 
discharged shortly thereafter. This technique improves patient lives, provides 
tremendous cost savings and frees up hospital beds for other patients. 

The nerve stimulator has been an important tool in peripheral nerve blockade, 
because it improves the reliability of the block for surgical anesthesia. At Hillcrest 
Hospital, inguinal hernia surgery is performed routinely with a paravertebral block 
and sedation using a nerve stimulator for guidance. Our experience of placing over 
2,000 paravertebral blocks using a nerve stimulator is unsurpassed in the country. 
Patients bypass recovery room and are discharged comfortably from the hospital 
shortly after surgery is completed. Patients are encouraged to ambulate much 
earlier, because they are not experiencing the moderate to severe pain typically 
associated with the procedure.
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Cardiothoracic Anesthesiology
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Locations |  

Lake Erie

Cleveland
ClinicCleveland

Lutheran

Lorain

Beachwood

South Pointe

Euclid

Huron
Hillcrest

Strongsville

Westlake Lakewood

Solon

Twinsburg

Marymount

Cardiothoracic Anesthesiology 
Cleveland Clinic Main Campus 
9500 Euclid Avenue 
Cleveland, OH 44195 
216.444.2200

General Anesthesiology 
Cleveland Clinic Main Campus 
9500 Euclid Avenue 
Cleveland, OH 44195 
216.444.2200 

Lakewood Anesthesia 
Critical Care Medicine 
14519 Detroit Avenue 
Lakewood, OH 44107 
216.521.4200
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Pain Management 
Main Campus 
W.O. Walker Building, Desk C25 
10524 Euclid Avenue 
Cleveland, OH 44106 
216.445.7�70 

Beachwood  
Pain Management Center 
26900 Cedar Road  
Beachwood, OH  44122 
216.8�9.�000

Euclid 
Pain Management Center 
18901 Lake Shore Boulevard 
Euclid, OH 44119 
216.692.754�

Hillcrest 
Pain Management Center 
680� Mayfield Road, Suite 200 
Mayfield Heights, OH 44124 
888.655.2425

Lorain  
Pain Management Center 
5700 Cooper Foster Park Road 
Lorain, OH 4405� 
440.204.7400

Lutheran 
Pain Management Center 
17�0 West 25th Street 
Cleveland, OH 4411� 
216.�6�.202�

Marymount 
Pain Management Center 
12000 McCracken Road, Suite �75 
Garfield Heights, OH 44125 
216.587.88�0

Solon Family Health Center 
Pain Management Center 
29800 Bainbridge Road 
Solon, OH 441�9 
440.519.6925
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South Pointe 
Pain Management Center 
4110 Warrensville Center Road 
Warrensville Heights, OH 44122 
216.491.7��8

Strongsville 
Pain Management Center  
16761 SouthPark Center 
Strongsville, OH 441�6 
440.878.2500

Twinsburg 
Pain Management Center 
2�65 Edison Boulevard, Suite 500 
Twinsburg, OH 44087 
��0.425.2266

Westlake Medical Campus-Columbia Rd. 
Pain Management Center 
805 Columbia Road, Suite 105 
Westlake, OH 44145 
440.8�5.82��

Pediatric Anesthesiology 
Cleveland Clinic Main Campus 
9500 Euclid Avenue 
Cleveland, OH 44195 
216.444.2200 
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Regional Anesthesiology Practice

Beachwood Anesthesia 
26900 Cedar Road 
Beachwood, OH 44122 
216.8�9.�500

Euclid Anesthesia 
18901 Lake Shore Boulevard 
Euclid, OH 44119 
216.5�1.9000

Hillcrest Anesthesia 
6780 Mayfield Road 
Mayfield Heights, OH 44124 
440.�12.4500

Huron Anesthesia 
1�951 Terrace Road 
East Cleveland, OH 44112 
216.761.��00

Lorain Anesthesia 
5700 Cooper Foster Park Road 
Lorain, OH 4405� 
440.204.7400

Lutheran Anesthesia 
17�0 W. 25th Street 
Cleveland, OH 4411� 
216.696.4�00

Marymount Hospital Anesthesia 
12�00 McCracken Road 
Garfield Heights, OH 44125 
216.581.0500

Marymount ASC Anesthesia 
5555 Transportation Blvd. 
Garfield Heights, OH 44125 
216.518.�200 

Strongsville Anesthesia 
16761 SouthPark Center 
Strongsville, OH 441�6 
440.878.�400
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Cleveland Clinic Overview | 

Cleveland Clinic, founded in 1921, is a not-for-profit academic medical center 
that integrates clinical and hospital care with research and education. Today,  
1,700 Cleveland Clinic physicians and scientists practice in 120 medical 
specialties and subspecialties. 

Cleveland Clinic’s main campus, with 41 buildings on 1�0 acres in Cleveland, 
Ohio, includes a 1,000-bed hospital, outpatient clinic, subspecialty centers and 
supporting labs and facilities. Cleveland Clinic also operates 1� family health 
centers, eight community hospitals, two affiliate hospitals, and a medical facility 
in Weston, Florida. 

At the Cleveland Clinic Lerner Research Institute, hundreds of principal investigators, 
project scientists, research associates and postdoctoral fellows are involved in  
laboratory-based research. Total annual research expenditures exceed $150 million 
from federal agencies, non-federal societies and associations, and endowment 
funds. In an effort to bring research from bench to bedside, Cleveland Clinic 
physicians are involved in more than 2,400 clinical studies at any given time.

In September 2004, Cleveland Clinic Lerner College of Medicine of Case Western 
Reserve University opened and will graduate its first �2 students as physician- 
scientists in 2009. 

For more details about Cleveland Clinic, visit clevelandclinic.org
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Online Services | 

eCleveland Clinic

eCleveland Clinic uses state-of-the-art digital information systems to offer several 
services, including remote second opinions through a secure Web site to patients 
around the world; personalized medical record access for patients; patient 
treatment progress access for referring physicians (see below); and imaging 
interpretations by the Department of eRadiology’s subspecialty trained academic 
radiologists. For more information, please visit eclevelandclinic.org.

DrConnect  

Online Access to Your Patient’s Treatment Progress

Whether you are referring from near or far, our new eCleveland Clinic service, 
DrConnect, can streamline communication from Cleveland Clinic physicians 
to your office. This new online tool offers you secure access to your patient’s 
treatment progress at Cleveland Clinic. With one-click convenience, you can 
track your patient’s care using the secure DrConnect Web site. To establish a 
DrConnect account, visit eclevelandclinic.org or e-mail drconnect@ccf.org.

MyConsult

MyConsult Remote Second Medical Opinion is a secure, online service providing 
specialist consultations and remote second medical opinions for more than 600 
life-threatening and life-altering diagnoses. MyConsult remote second medical 
opinion service allows you to gather information from nationally recognized 
specialists without the time and expense of travel. For more information, 
visit eclevelandclinic.org/myconsult, e-mail eclevelandclinic@ccf.org or call 
800.22�.227�, ext 4�22�.
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How to Refer Patients 
24/7 Hospital Transfers or Physician Consults  
800.55�.5056

General Information 
216.444.2200

Hospital Patient Information 
216.444.2000

Patient Appointments 
216.444.227� or 800.22�.227�

Medical Concierge 
Complimentary assistance for out-of-state patients and families 
800.22�.227�, ext. 55580, or email: medicalconcierge@ccf.org

International Center 
Complimentary assistance for international patients and families 
216.444.6404 or visit www.clevelandclinic.org/ic

Cleveland Clinic in Florida 
866.29�.7866

www.clevelandclinic.org

Cleveland Clinic Contact Numbers | 



Cleveland Clinic is determined to exceed the expectations of patients, 

families and referring physicians. In light of this goal, we are committed  

to providing accurate and timely information about our patient care.  

Through participation in national initiatives, we support transparent public 

reporting of healthcare quality data and participate in the following public 

reporting initiatives: 

• Joint Commission Performance Measurement Initiative (www.qualitycheck.org)

• Centers for Medicare and Medicaid (CMS) Hospital Compare  
   (www.hospitalcompare.hhs.gov)

• Leapfrog Group (www.leapfroggroup.org)

• Ohio Department of Health Service Reporting (www.odh.state.oh.us)

In addition, this publication was produced to assist patients and referring 

physicians in making informed decisions. To that end, information about 

care and services is provided, with a focus on outcomes of care. For 

more information, please visit the Cleveland Clinic Quality Web site at 

clevelandclinic.org/quality.
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