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Agenda

w Welcome/Updates
w Mark Hemmila

n Data/Reports
w John Scott

n Operative vs. non-operative acute appendicitis
w Kim Kramer

n Data Updates
n Validation



Guests

w Speaker – Appendicitis Management
n John Scott MD

w SCOAP (Surgical Care and Outcomes Assessment Program
n Richard Thirlby MD
n Scott Helton MD
n Vickie Kolios-Morris, Senior Program Director

w Visiting Junior Faculty
n Anne Stey MD



Future Meetings

w 3 per year
w Thursday September 15, 2022
w Thursday December 8, 2022
w Wednesday April 26, 2023
w Wednesday September 7, 2023

w Let us know if you see problems with dates
w In-person if possible

n Virtual – Weather, COVID



Recruitment

w Potentials
n Bronson 

w Kalamazoo
w Battle Creek 

n St. Marys Saginaw



BCBSM 2021 and 2022

w SOW Deliverables
n 3 Meetings/yr
n ArborMetrix reporting - up
n Data validation program - 2022
n Performance Index - 2022
• Participation 2022
• 2 metrics 2023



Data and Reports

Mark Hemmila, MD



Overview of Data Capture

w Data pull March 4, 2022
w Qualtrics since May 2020 
w Diseases

n Acute Appendicitis
n Acute Gallbladder disease

w Cholecystitis
w Choledocholithiasis/Cholangitis
w Gallstone pancreatitis

n SBO
w Hernia (if present)

n Emergent Exploratory Laparotomy



Reports

w Time frame
n 7/1/2019 to 3/4/2022

w Risk-adjustment
n Summary
n Acute appendicitis
n Gallbladder
n Emergent Ex. Laparotomy 
n SBO

w Tables
w Graphs



Reports

w Index
n Primary disease for which admitted
n Days post-discharge restriction 

w Acute appendicitis, 12, 24, 36 mo
n Mortality and complications are collapsed down into 

the index admission
w Joey Gall – admit and cholecystectomy, discharge home
w Joey Gall – readmit for cystic duct stump leak 
w Joey Gall – readmit for c. diff colitis 

n Joey Gall - readmit Y, cystic duct stump leak Y, and 
c. diff colitis Y 



Reports

w Patients can cross over and be in two diseases
w Joey Gall – admit and cholecystectomy, discharge home
w Joey Gall – readmit for cystic duct stump leak 
w Joey Gall – readmit for SBO

n Joey Gall – Gallbladder index, readmit Y, cystic duct 
sump leak Y

n Joey Gall – SBO index



Spectrum

w Two hospitals
w Butterworth
w Blodgett
w Good volume at both
w Split to provide better insight for QI

n Butterworth = SH
n Blodgett = BL > SB



Things to think about

w Data sampling frame
n All Qualtrics May 2020, about 2 years
n 3 years?

w Risk adjustment models
n Do they make sense?
n Credible?

w Index disease reset
n SBO

w Time?
w Operation?



Risk Adjustment Models

w Summary
n All
n Operative 
n Non-operative
n Account for disease and operation

w Disease specific
n Acute appendicitis
n Gallbladder disease
n SBO
n Emergent Ex. Lap
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w IR procedure index admit
w Number of comorbid conditions
w BMI (categorical)
w Individual comorbids
w Risk ratio mortality
w Risk ratio any complication

Summary Risk Adjustment
w Age (categorical)
w Sex
w Race
w Ethnicity
w Transfer
w Insurance type
w Disease 
w AAST grade ≥ 3
w ASA score ≥ 3
w Operation
w Operation type
w Time to operation
w Perforation
w Ostomy

C-index = 0.961 to 0.610 
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Questions



Questions

Okay to roll-up diseases and outcomes in risk adjusted 
summary?  Believable, or not?

Should any of the individual complications be excluded from 
any complications category?  Example sepsis.



SBO

w 10 Hospitals
w 2,458 Index cases of SBO
w 3,043 cases total

n Index or readmission
n 1 or >1 readmission - 19%



SBO

w Point of Entry
n ED= 81%
n OSH ED = 13%
n OSH = 2.1%

w Cause
n Adhesive (SBO) = 89%
n Other = 11% (Other, Malignancy, Crohn, Vascular)

w Operative
n All = 35%



SBO (clean) - Adhesive

w Prior SBO = 35% (568/1582)
n Operation = 19% (109/568)
n Number prior SBO admissions

w 1 = 32%
w 2 = 12%
w Multiple = 44%

w Gastrografin challenge = 44% 
n Positive to colon = 78%

w Operation = 4%
n Negative to colon = 22% 

w Operation = 42%



SBO (clean) - Adhesive

w No Prior SBO = 65% 
n Operation = 40%

w Gastrografin challenge = 41% 
n Positive to colon = 76%

w Operation = 6%
n Negative to colon = 24% 

w Operation = 54%

w No Gastrografin challenge = 59% 
n Operation = 55%



SBO Gastrografin (All)



Gastrografin

w Adhesive disease
w No Prior SBO

w Test Yes or No
w Times to
w Results

w Standardize timing and protocol?

Admit Test Result

OR



SBO Type Operation
(Clean/Adhesive)

to Open

SCOAP Mean for Lap = 40%
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Risk Adjustment

w Candidate Variables
w Outcomes

n Mortality
n Morbid
n LOS

w Models
n C-index .948 to .508
n Most are .9 to .7’s



Patient Characteristics

w Age
w Sex
w Race
w Ethnicity
w ASA Class
w Transfer In
w BMI
w Prior SBO
w Type SBO (Adhesive, Crohn, Vasc, Malig, Other)



Comorbids

w Number Comorbids
w FDHS
w Hypertension
w Transplant
w Sleep Apnea
w CHF
w DVT or PE
w Diabetes
w Disseminated Cancer

w Tobacco
w COPD
w Ascites
w Vent Dependent
w COVID
w Dialysis
w Sepsis



Special

w IR procedure at index
w Operation at Index
w Operation Type
w Time to Operation
w Conversion
w Risk ratio Any Complication
w Risk ratio Death
w Risk ratio Readmit
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SCOAP Data (Adhesive Disease)

w Admit Service
n Medicine
n Surgery
n Operation or no-operation
n Medicine non-op ↑, Medicine operate ↓

w Type operation
n Open, Lap, Lap to open
n Findings and conduct (lysis, SBR)

w Gastrografin challenge
n 50-55%



SCOAP Data (Adhesive Disease)

w LOS
n 5 days
n 120 hrs
n MACS Mean 277, Median 87 hrs

w Readmit
n 10-12%, 30 day
n MACS 23%

w Gastrografin challenge
n 50-55%



What is an episode of care?

w SBO Non-op
n Subsequent Readmit or ED visit
n Multiple ?
n Role of an operation ?

w SBO Operative
n Subsequent Readmit or ED visit
n Another operation ?

w Clock
n Duration ? 6 mo, 12 mo, etc.
n When to reset index

w Time
w Intervention



Questions



Questions

Interest in data from another collaborative?

Focus on no prior SBO and adhesive disease?

Standardize Gastrografin challenge?

Laparoscopic approach?  Admit service?



27



Acute Appendicitis
w Age (categorical)
w Sex
w Race
w Ethnicity*
w AAST grade ≥ 3*
w ASA score ≥ 3*
w Number of comorbid conditions
w Time to operation*
w Perforation*
w BMI (categorical)*
w Operation type*
w Insurance type*
w IR procedure index admit*

C-index = 0.863 to 0.624 



Acute Appendicitis
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Uncomplicated Complicated

Operation

No 
Operation

Index

What patients?
Why?

What patients?
Why?  Why not?

What patients?
Why?
No interval appendectomy

What patients?
Why?
Interval appendectomy?
Workup? For what age?



Acute Appendicitis

w Type 
n Uncomplicated 76%
n Complicated 24%                                        

w Perforation - 27% (853 patients) 
n Operation – 70%
n Non-op – 30% > 254 patients



Acute Appendicitis - Medical Management

w Medical management = 13.7%, 438 patients
w 17 failed and got operation index = 3.9%
w 12 months

n 109 failed and got operation = 24.9%
w 24 months and 36 months

n 110 failed and got operation = 25.1%
n Probably just about to 2 years on Qualtrics data

w IV Abx Mean 3.1, Median 3 days
w po Home Abx Mean 9.1, Median 10 days



Acute Appendicitis - Medical Management

w Do you have to admit patient?
w IV or po antibiotic initially?



Risk Adjusted Outcomes 
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Risk Adjusted Outcomes 
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Risk Adjusted Outcomes 
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Risk Adjusted Outcomes 
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Risk Adjusted Outcomes 
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Acute Appendicitis – Index with Readmission (3,188 admits)

w Outcomes
n Readmission = 9.5% (304 pts)
n Any complication = 17.3% (552 pts)
n Incisional SSI = 0.8% (23 pts)
n Organ space SSI = 1.9% (55 pts)
n Sepsis = 1.3% (42 pts)
n Post-discharge ED visit = 7.5% (239 pts)
n Mortality = 0.3% (9 pts)



Acute Appendicitis – Outcomes

N % N % N %
Any Complication 552 17.3 161 24.2 45 23.3
Incisional SSI 23 0.7 11 1.7 0 0.0
Organ space SSI 55 1.7 38 5.7 1 0.5
Sepsis 42 1.3 21 3.2 6 3.1
Post-discharge ED visit 239 7.5 58 8.7 19 9.8
Readmission 304 9.5 131 19.7 27 14.0
Mortality 9 0.3 4 0.6 1 0.5

All Perforated Op Perforated Non Op



Questions



Break

Back at 12:45p 



Current Controversies in the 
Management of Acute 

Appendicitis

John W. Scott, MD, MPH
Division of Acute Care Surgery, 
Department of Surgery, University of Michigan



Two questions for discussion today:

•What is the current state of non-operative management for 
patients presenting with acute appendicitis?
• Acute uncomplicated
• Perforated appendicitis

•Which patients should get an interval appendectomy after           
non-operative management?
• Acute uncomplicated
• Perforated appendicitis



Two questions for discussion today:

•What is the current state of non-operative management for 
patients presenting with acute appendicitis?
• Acute uncomplicated
• Perforated appendicitis

•Which patients should get an interval appendectomy after           
non-operative management?
• Acute uncomplicated
• Perforated appendicitis



CODA Trial has led to a rise in non-operative 
management of acute uncomplicated appendicitis

Approx. 1,500 pts with Acute Appendicitis
- Excluded: Abscess, severe phlegmon, free 

air, sepsis, concern for cancer

776 pts underwent appendectomy
776 pts received antibiotics only

Health-related quality of life at 30d:
- Antibiotics not inferior

Days missed work in 90d:
- Antibiotics better (5d vs 8d)

Hospitalization within 90d from index treatment:
- Surgery better (5% vs 24%)



Debate regarding interpretation of the high 
rate of treatment failure after antibiotics only

Long-term outcome = 
Eventual appendectomy among   
those initially randomized to antibiotics

All patients

30days = 20%

1 year =  40%

2 years = 45%

3+ yrs =   50%

Fecolith present

30days = 30%

1 year =  50%

2 years = 55%



Brief overview of 20 months of MACS data

INCIDENCE OF NON-OPERATIVE MANAGEMENT in MACS

Among all 3,188 index admissions for appendicitis
- 14% get antibiotics only (28% at UM, a CODA study site)

Among 2,418 pts with UNCOMPLICATED appendicitis
- 8% antibiotics only (22% at UM )

Among 853 pts with PERFORATED appendicitis
- 30% antibiotics only (40% at UM )

SELECTED OUTCOMES:

Interval appendectomy w/in 12m = 25%

27
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Two questions for discussion today:

•What is the current state of non-operative management for 
patients presenting with acute appendicitis?
• Acute uncomplicated
• Perforated appendicitis

•Which patients should get an interval appendectomy after           
non-operative management?
• Acute uncomplicated
• Perforated appendicitis



Consensus is lacking on indications for interval 
appendectomy after non-operative management
• Issue #1: Two different indications for 

interval appendectomy
• Reduce risk of occult neoplasm
• Reduce risk of future episode of acute 

appendicitis

• Issue #2: Perforated vs non-perforated are 
distinct clinical entities
• Regarding their risk of occult neoplasm
• Regarding the rationale for non-operative 

management at index presentation



The rate of occult neoplasm is higher in patients with 
complicated appendicitis, and increases with age

15%
(5-30%

)



High-quality RCT for Interval Appy vs MRI follow-up among 
pts <60y was terminated early for high rate of neoplasm

• Study terminated early
• 18% of patients with some neoplasm (11/60)
• None under age 40Mallnen et al. JAMA Surg. 2018



Consensus is lacking on indications for interval 
appendectomy after non-operative management
• Issue #1: Two different indications for 

interval appendectomy
• Reduce risk of occult neoplasm
• Reduce risk of future episode of acute 

appendicitis

• Issue #2: Perforated vs non-perforated are 
distinct clinical entities
• Regarding their risk of occult neoplasm
• Regarding the rationale for non-operative 

management at index presentation



Group Discussion: What is your current practice?

Discussion Questions:
• Who gets non-operative management 

at index presentation?

• Who gets a colonoscopy after after 
non-op management?

• Who gets interval appendectomy (IA) 
after non-op management?

• What is the rationale for IA?

• Who gets a repeat CT scan prior to 
interval appendectomy?

• How does age impact your decision 
making? Any cutoffs?

Acute, Uncomplicated
Appendicitis

Complicated (Abscess, 
Perforation, Severe 

Phlegmon)
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1. Which patients?
2. Why Surgery?

1. Why non-op?
2. Who gets c-scope?
3. Who gets IA?
4. Work-up before IA?
5. Age >30, >40, >50?

1. Why non-op?
2. Who gets c-scope?
3. Does anyone get IA?
4. Work-up before IA?
5. Age >30, >40, >50?

IA = Interval Appy



Data Updates
Validation

Kim Kramer, PA-C
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DATA 
VALIDATION 
UPDATES



COMPLETED VALIDATION: 4 CENTERS

• Michigan Medicine

• Spectrum

• St. Joseph’s Ann Arbor

• Sparrow



GETTING READY

First year: Zoom with Kim & 
Shauna the week before access 

is granted

Follow up with your IT 
department

Access to same views/modules

Example: Admit dates

Ideally access to your EMR 
granted the Monday prior to 

scheduled validation date.



VALIDATION RESULTS

8 cases validated 
= 850 data 

points reviewed

Average 
discrepancy rate 

= 2.6%

Average 
consistency rate 

= 97.4%

More leniency 
this year



DISCREPANCY BY DISEASE

Appendix: 2.9 % Ex-lap: 3.0%

Gallbladder: 2.5% SBO: 2.8%



DISCREPANCY BY SECTION

• Demographics: 3.2%

• Arrival: 6.7%

• Risk Factors: 4.3%

• Disease: 7.8% (2 centers with 0%, 1 high 

outlier)

• Appendix: 5.2%

• Gallbladder: 3.8%

• SBO: 0.8%

• Ex-lap: 4.3%

• IR: 3.1% (3 centers with 0%)

• OR: 1.1%

• Intraoperative: 0%

• Occurrences: 0.5%

• Discharge: 2.0%



APPEALS

• Send us screenshots of  your EMR

• One word document

• List case number and data point

• Upload to Dropbox



TEACHING POINTS - APPENDICITIS

• Fecalith = Appendicolith



TEACHING POINTS – SBO

“Obstruction Related To Adhesions”

• On CT reports, terms such as tethering, abnormal angulation, or kinking of  the 

bowel can be used as proxies for “adhesions” in the absence of  other modifiers 

such as mass or inflammation.

• If  adhesions or “possible adhesion-related” is documented in the surgeon’s 

progress notes or operative report, you may select “Yes” to this variable.



TEACHING POINTS – EX-LAP

“Hypercapnic respiratory failure”

• The blood gas must be an ABG (not a VBG)

• PaCO2 > 45 mmHg



DATA DEFINITIONS TO CLARIFY

• Functional health status

• Free fluid amount on CT studies; 

does small amount of  fluid count

• Sepsis antibiotic date

• ICU dates 

• Follow up date



ARBORMETRIX ANALYTICS PLATFORM 

• Surgeon Champion
• MACS Primary Administrator
• Data Abstractors

*Any additional access needs to be approved by your 
hospital’s MACS Primary Administrator







Requesting access to MACS or leave section blank



UPCOMING FOR AMX LOG IN

• New multifactor authenticator requirement coming 5/24

• Download Authy app to your phone

• Once set up, enter the Authy code on the AMX site

• Step by step help document available from AMX







CQI Index and Future Directions

Mark Hemmila MD



CQI Index

w 2022
n Attendance
n Data Submission
n Validation visit 

w 2023
n 1-2 Metrics 
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n 1-2 Metrics 



Feedback (mhemmila@umich.edu)

w Reports
n Questions
n Problems/Mistakes
n Improvements

w CQI Index for 2023
w Speakers, Topics, Information

w See you in September



Questions


