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LUNG CANCER 
• IS BAD 



LUNG CANCER 
• IS BAD 

• 18% of all cancer deaths
• More Deaths than breast, colorectal, and cervical cancer combined

• But Why? 

Presenter Notes
Presentation Notes
IS BAD 
 18% of all cancer deaths
More Deaths than breast, colorectal, and cervical cancer combined

But Why? 
(CLICK)
Mammography, colonoscopy, PAP smear…all screening techniques that  are well established and allow for early detection of malignancies.

And all of these screening exams have widespread adoption…with almost all PCPs being familiar with the associated guidelines…and greater than 70% of eligible patients undergoing the appropriate screening exams 



LUNG CANCER 
• IS BAD 

• 18% of all cancer deaths
• More Deaths than breast, colorectal, and cervical cancer combined

• But Why? 
• 70% of Patients have advanced disease at time of diagnosis 
• Smoking on decline, but ~25% adults still smoke in western countries (~18% in USA)
• Delay in adoption of lung cancer screening
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But when it comes to lung cancer 

70% of Patients have advanced disease at time of diagnosis 
Smoking on decline, but ~25% adults still smoke in western countries (~18% in USA)
Delay in adoption of lung cancer screening despite strong and reproduced data




• NLST
• 2011: 20% reduction in DSM with screening  

• USPTF Recommends annual screening of persons
• 55-80 years old
• >30 or more pack years (current smoker or quit < 15 years)

• Reduction in late-stage diagnosis, successful identification and management of early 
stage disease

• Localized disease  60% 5 year survival 

Presenter Notes
Presentation Notes
Specifically, In 2011 the NLST Research team published their results in the NEJM
And they  published a 20% reduction in mortality in high risk current and former smokers screened annualy with Low dose CT 

And following that trial the USPTF officially recommended screening of people 55-80 years old with >30 or more pack years (this was for current smokers or those who quit < 15 years ago)

They also showed am increased identification of early stage disease, which is important. Because patients with localized disease have a much higher 5 year survival at 5% 




• NLST
• 2011: 20% reduction in DSM with screening (6.5 years median f/u)
• 2019: Median follow-up – 11 years for incidence and 12 years for mortality 

• Findings were confirmed decreased DSM when compared to CXR 
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And in 2019 they published their results The study was extended to determine whether earlier dection w/ Low dose CT just delayed lung cancer death, rather than preventing it

And they confirmed their previous findings 




• NLST
• 2011: 20% reduction in DSM with screening (6.5 years median f/u)
• 2019: Median follow-up – 11 years for incidence and 12 years for mortality 

• Findings were confirmed decreased DSM when compared to CXR 

• NELSON
• 10 years of screening  
• Demonstrated a 24% reduction in DSM

Presenter Notes
Presentation Notes
Adding more substantial proof of the benefit of LC screening, The NELSON Trial, a Randomized trial by a European group
Enrolled thousands of patients who met criteria for screening, patients underwent interval screening over the course of 10 years 

And they too, demonstrated a 24% reduction in DSM



LUNG CANCER SCREENING 
• March 2021 updated USPTF guidelines – double of eligible individuals

• Decreased age to 50 (55) 
• Decreased minimum pack-year to 20 (30)

• 5-10% of eligible patients being screened (2015)
• Half of PCPs are not familiar with USPTF recommendation 

• Barriers
• Poverty
• Uninsured
• Minorities 

• Only 25% of lung cancers diagnosed in the United States would have been 
captured by NLST initial criteria (2016)
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So currently where do we stand:

Following the evidence in the updated NLST and NELSON Trials, In March 2021 the USPTF updated its guidelines (Slide) 

THAT’S ALL GREAT NEWS RIGHT?

However despite these guidelines, full coverage by private health insurance and medicare
as it stands current estimates suggest only 5-10% of eligible patients are being screened.  
Compared to 70% for breast and colon cancer screening

Part of the challenge Is spreading awareness and it starts within the medical community as A recent 
Survey showed only HALF of PCP are familiar with current recommendations

In addition there are a variety of socioeconomic barriers to screening including: 
Poverty is the biggest barrier,  as lack of insurance is part and parcel to poverty and unfortunately both of those issues disproportionately affect minorities in this country.  In fact, 91%  of the individuals in the NLST were white 

Furthermore Only 25% of lung cancers diagnosed in the United States would have been captured by NLST initial criteria (2016)

(pause)
 
I chose to start with screening data 
because its important information that all practioners should be familiar with and
The goal of LC screening is to catch early stage tumors, where surgery is mainstay and can be potentially be curative, 
      but As we wait for wide spread adoption of these guidelines to take place, we will continue to see patients with advance 
      stage disease 



ADVANCED STAGE NSCLC
• Either distant spread or large locally invasive/unresectable tumors 

• Dismal 5 year prognosis of 5%



ADVANCED STAGE NSCLC – TREATMENT 

Presenter Notes
Presentation Notes
These next couple of slides are taken from the NCCN guidelines 

And as you can see in the case Treatment of these tumors, surgical options are limited to palliative options or in some cases metastectomy in the case of brain tumors 

But typically most of the patients will receive definitive chemoradiation with platinum based chemotherapy or immunotherapy



ADVANCED STAGE NSCLC – TREATMENT 

Presenter Notes
Presentation Notes
There are an abundance of established treatment regiments as well as clinical trials for these treatments
And those are beyond the scope of my talk but these treatment algorithms are heavily influenced by 
molecular testing to assess gene expression and expression of PD-L1



LOCOREGIONAL 
DISEASE 

• Any T –stage (without invasion) with positive mediastinal 
lymph nodes

• 5 year survival is 35% 

Presenter Notes
Presentation Notes
The area where we can potentially make significant strides is in the treatment of patients with locoregional disease 

These are patients with Any T stage with positive mediastinal, or N2, disease.

5 year survival for these patients is only 35%  but as you can see, this is older data, taken from the SEER database, but survival rate are on 
the rise largely in part to advances in neoadjuvant 



LOCOREGIONAL DISEASE 
NCCN 

Presenter Notes
Presentation Notes
So again from NCCN, These are patients with T1-T3 (with no invasion) with +N2 Nodes,  if they are deemed to be otherwise medically stable and a candidate for surgery�these patients can be treated with induction or neoadjuvant chemotherapy  

(CLICK)
and if NO PROGRESSION,  proceed to surgery. And this is the patient population we will focus on for the remainder of this talk




NEOADJUVANT CHEMOTHERAPY 
• Proposed benefits 

• Reduces burden of disease
• Earlier treatment of micrometastatic disease
• Can assess for complete pathological response 
• Neoadjuvant therapy better tolerated than adjuvant therapy w/ similar DFS 

• Con
• Adverse effects may delay surgery 

• Single most effective treatment modality contributing to cure 

Presenter Notes
Presentation Notes
ability to reduce tumor bulk prior to surgery potentially allowing more complete resections

Earlier treatment of micrometastatic disease

You can assess for complete pathological response, which may aid in predicting outcomes 

And for many patients neoadjuvant therapy is better tolerated w/ better patient compliance and several studies have shown similar or noninferior DFS than adjuvant therapy

(Click)
But its not tolerated by everyone, and in some cases the side effects may delay surgery 



EVIDENCE OF CHEMOTHERAPY BENEFIT

• Early prospective trials comparing neoadjuvant therapy with surgery 
alone

• Overwhelmingly supported neoadjuvant therapy with median survival 
and DFS 4-6x higher
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These are two of the earlier, landmark trials  published in 1994 that compared neoadjuvant therapy with surgery alone for stage III NSCLC

And both of the showed data that Overwhelmingly supported neoadjuvant therapy with median survival and DFS 4-6x higher




EVIDENCE OF CHEMOTHERAPY BENEFIT

Metanalysis in 2014 –
15 randomized 
controlled trials

Recurrence free 
survival & time to 
distant recurrence 

improved  

13% reduction in 
relative risk of death 
 absolute survival of 

5% at 5 years 

Non-factors: No effect 
on survival by chemo 
regimen, scheduling, 

platinum agent used to 
post-op RT 

Presenter Notes
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Metanalysis performed in 2014 that looked at 15 randomized trials and demonstrated a hazard Ratio <1 at 0.87  (Click)  and thus concluded that there is a survival benefit to neoadjuvant therapy

Furthermore they demonstrated B

In addition they showed C
When they analyzed contributing factors, they determined that D



HOW MUCH IS TOO MUCH?

• Neoadjuvant chemo + Surgery vs Definitive ChemoRT

• No survival benefit demonstrated for Stage IIIA  (5 year 27 vs 20%)

• However, matched cohort of lobectomy vs chemoRT
• 36% vs 18%; p=.002)
• Pneumonectomy  cohort: 22% vs 24%

• Attributed to high perioperative mortality
• 14 of 16 of perioperative deaths 

Presenter Notes
Presentation Notes
So haven shown that the absolute difference in 5-year recurrence-free survival and overall survival with neoadjuvant chemotherapy is only 5 to 6 percentage
Investigators began to question, how much is too much, 
And (Click) this study published in 2009 in the Lancet looked at (click)

B

C

So as a surgical community, we came to the conclusion that neoadjuvant therapy followed by surgery should only be considered WHEN complete resection can be accomplished by lobectomy alone 



SURGICAL CONSIDERATIONS
• What patients are likely to need 

pneumonectomy?
• Patient with large, bulky, hilar tumors
• Best laid plans…

• Mortality rates as high as 26% 

• Complications
• Bleeding
• Arrythmia (1/3)
• Cardiac herniation
• BPF

• 2-5% Mortality 30-60%

Presenter Notes
Presentation Notes
So as providers the best way to avoid pneumonectomy is careful patient selection and we know that pts with large bulky hilar tumors such as these shown are at higher risk.

But (CLICK) The best laid plans of mice and men… sometimes despite careful selection the patients anatomy throws us a curveball (CLICK)

And data shows that of the patients who require pneumonectomy after NAT mortality rates are as a high as 26%

And these are some of the reasons why: 
Bleeding & arrythmia can be seen with lobectomy or pneumonectomy, though rates are higher with pneunomenctomy

Complications Unique to pneumonectomy include cardiac herniation and Bronchopleural fistula, which is essentially a leak of the bronchial stump or cut edge of the bronchus, which results in constant communication between the contaminated airway and the sterile pleural field.

This is a bad complication, that’s fortunately uncommon , 2-5% but mortality is as high as 60%
Read slide



SURGICAL COMPLICATIONS
• Difficulty operations – mostly via thoracotomy (high conversion rates)

• 30-50% will experience a complication (most <grade 3)
• SVT/Arrythima
• Atelectasis
• Prolonged air leak
• Pneumonia/Pneumonitis

• 90 day mortality 3-10% mortality 
• Majority s/p pneumonectomy 

Presenter Notes
Presentation Notes
But even when pneumonectomy isn’t performed, these are difficult operations.

Most are preformed via thoracotomy , and up to half of minimally invasive attempts end up converting

Up to 50% of all patients will experience some type of complication, usually grade 3 or lower, the most common being (read)

90 day mortality and in hospital mortality are higher than early stage counterparts, anywhere b/w 3-10% 



5 W’S 
• Why: Demonstrated survival Benefit

• Who: Stage III patients w/ N2 Disease 
• Who NOT: Patient requiring pneumonectomy 

• Where: Centers of excellence w/ MDTB & knowledgeable staff

• When?

Presenter Notes
Presentation Notes
So we have the 5W’s of these operations, and we’ve talked about two of them

A

B

C  - when it comes to where, these are difficult operations that should be done by thoracic surgeons who focus on lung cancer and can provide a truly oncologically sound operation, and they should be performed at centers of excellence with MDTB that can review these patients, and with nursing units that can adequately manage these patients post-operatively 

D – now lets talk a little about the When of these operations which will tie into some additional surgical outcome data



WHEN
• NCDB: Stage III (T1-3 N2)   - 1,623 pts

• Categorized based on the interval between 
NCRT and surgery

• 0 to 3 – 8%
• 3 to 6 – 50%
• 6 to 9 – 32%
• 9 to 12 – 10%

• Overall survival was significantly lower 
in patients who undergo surgery > 6 wks
(time dependent)

• Trend toward increased 90-day 
mortality in pts w/ NCRT int > 6 weeks

• Confirmed > 9 weeks

Presenter Notes
Presentation Notes
So when do we want to operate on these patients. 

This paper published in 2016 in JTO  looked at  1600 patients with stage III disease

They then categorized them based on interval b;/w NCRT and surgery (READ SLIDE)

And what they found was that overall survival was significantly lower in patients who underwent surgery after 6 weeks 

And perhaps even more telling there was a trend toward an increase in 90 day mortality in patients after 6 weeks, and statistically significant increased omrtalitry if surgery was >9 weeks after surgery



WHEN - RATIONALE
• > 6 weeks: Increased total RT

• Increased risk for radiation pneumonitis
• Increased risk of microthrombosis,

collagen deposition  fibrotic lung

• Decreased diffusing capacity  <4wks 
• Recovers after 4 weeks 

• 4-6 weeks, sweet spot 

Presenter Notes
Presentation Notes
Provided rationale is that several things happen after 6 weeks. There is an increase in total Radiation, and there has been a dose dependent risk of radiation pneunominitis as well as the development of microthrombosis and collagen deposition which together result in a fibrotic lung 

Conversely theres is some data that suggest that b/w 0-4 there is decrease in DLCO related to radiation dose but this Recovers after 4 weeks 


Which leads most of us to believe that the optimal time for surgery is within 4-6 weeks 




5 W’S 
• Why: Demonstrated survival Benefit

• Who: Stage III patients w/ N2 Disease 
• Who NOT: Patient requiring pneumonectomy 

• Where: Centers of excellence w/ MDTB & knowledgeable staff

• When: 4- 6 weeks 

• What: Whats Next?

Presenter Notes
Presentation Notes
So weve discussed the Why, who where and when of neoadjuvant chemotherapy

The last part of our talk today is What…Whats Net when it comes to neoadjuvant chemoRT



5 W’S 
• Why: Demonstrated survival Benefit

• Who: Stage III patients w/ N2 Disease 
• Who NOT: Patient requiring pneumonectomy 

• Where: Centers of excellence w/ MDTB & knowledgeable staff

• When: 4- 6 weeks 

• What: Whats Next?  NOW

Presenter Notes
Presentation Notes
better yet, whats now



NEOADJUVANT CHEMOTHERAPY 
• Proposed benefits 

• Reduces burden of disease
• Earlier treatment of micrometastatic disease
• Can assess for complete pathological response 
• Neoadjuvant therapy better tolerated than adjuvant therapy w/ similar DFS

(Median ~ 4% w/ chemotherapy)

Presenter Notes
Presentation Notes
ability to reduce tumor bulk prior to surgery potentially allowing more complete resections

Earlier treatment of micrometastatic disease

You can assess for complete pathological response, which may be an early predictor of survival

And for many patients neoadjuvant therapy is better tolerated with increased compliance and similar DFS than adjuvant therapy


(Click)
Important to note that complete pathological response is on average only seen in 4% of specimens following NAT

AND as I mentioned earlier theres only a 5% overall survival benefit at 5 years. So whats the NEXT step in improving the survival of our patients 




NEOADJUVANT IMMUNOTHERAPY

Antigen Antigen

Presenter Notes
Presentation Notes
And the answer may be, NEOADJUVANT IMMUNOTHERAPY

Specifically, checkpoint inhibitors, which is the mainstay in immunotherapy at this point (CLICK)

So I just want to take a brief minute to explain what we’re talking about when we say checkpoint inhibitor, and how this medications help in fighting cancer 

These are a few figures I borrowed from my work done while I was at memorial sloan kettering. This is my PI Dr adusumilli and he focuses on CAR T cells which we heard about earlier in the treatment of solid tumors 

But I want to draw attention to the top figure. On your left is a typical tumor cell, immune cell interation. An immune cell, like a Tcell or macrophage identifies and antigen on a tumor cell, which activates the T-cell to attack.  The tumor cell expresses PDL1, which is a defensive mechanism ligand. Then the immune cell, which naturally express PD1 bind, and this results in inhibition of the T-cell

BUT if you block that PD1-PDL1 interaction, The T-cell can stay activated and continue to fight the tumor

Now looking at the The figure on the bottom. Each of these lines represents tumor growth in a mouse. And what we see is initial decrease in tumor burden but then T-cells get exhausted. But if you give PD1 blocking antibody. The T-cells ramp up and tumor burden decreases…. In the last graph, we demonstrated that this effect is reproducible



NEOADJUVANT 

• Proposed benefits 
• Reduces burden of disease
• Earlier treatment of micrometastatic disease
• Can assess for complete pathological response 
• Neoadjuvant therapy better tolerated than adjuvant therapy (better compliance)

IMMUNOTHERAPY

• IMMUNOTHERAPY BETTER SIDE EFFECT PROFILE

• Primes the immune system against tumor cells
• Established evidence in colorectal cancer, renal cell carcinoma, 

and melanoma that neoadjuvant immunotherapy works

Presenter Notes
Presentation Notes
And the answer may be, NEOADJUVANT IMMUNOTHERAPY

In addition to the proposed benefits seen with neoadjuvant chemotherapy (CLICK), the benefits of neoadjuvant immunotherapy include a more tolerable side effect profile, the nature of immunotherapy primes the patients own immune system against tumor cells, and there was established evidence in other malignancies



• Phase II pilot study where 21 patients were treated with up to two doses of neoadjuvant nivolumab 

• All but 1 was unresectable. 

• No treatment-related surgical delays

• Only 23% patients had AE of any grade, with one event being grade 3 or higher

• At 1-year postsurgery, 80% of resected patients were alive and without tumor recurrence.

• Impressively, the MPR rate was 45% (9/20), including three patients with pCR in the tumor bed 

• No patients had evidence of progression

Presenter Notes
Presentation Notes
READ SLIDE

Following this publication there were several other phase II trials that showed generally high resection rates, encouraging pathological regression rates and largely manageable toxicity profile



• Phase II multicentre, single-arm phase 2 trial done at 18 
hospitals in Spain. (46 patients)

• Combined Paclitaxel + Carboplatin + Nivolumab  
With ADJUVANT Nivolumab x 1 year 

• A 12-month progression-free survival (PFS) (96%) and OS 
(98%) was reported.

• Patients with cPR > MPR 

• Surgical Outcomes: Postoperative surgical complications 
were noted in 12 of 41 (29%) (M.C. infection or air leak) 

• No delays in surgery and complete resection in all patients 
who had surgery

• 2021 UPDATE: 
• 82% 3 years overall survival
• 70% progression free survival 

Presenter Notes
Presentation Notes
Read slide

Important because this was the first published trial demonstrating the safety and potentially synergestic effect of neoadjuvant chemo w/ imunotherapy



• Checkmate 816: International 
Phase 3, randomized, open label 
trial 

• 358 patients randomly assigned to 
Nivolumab + chemo vs chemo 
alone

• Immunotherapy + chemo: 
• Median event free survival longer
• % of patients with cPR was higher
• Less adjuvant therapy required 

Presenter Notes
Presentation Notes
32 months with nivolumab plus chemotherapy and 21 months 

And 

cPR was 24 months compared to 2.2 with chemotherapy alone



SURGICAL OUTCOMES
• 83% in the nivolumab-plus-chemotherapy group and 75% in the 

chemotherapy-alone group underwent definitive surgery 

• Surgery was cancelled for 15.6% and 20.7% of the patients, respectively
• Disease progression 
• Adverse events 
• Unresectable
• Poor PFTs

• Benefits of Combined approach
• Shorter surgery 
• Minimally invasive approach more common
• Fewer pneumonectomies

Presenter Notes
Presentation Notes
32 months with nivolumab plus chemotherapy and 21 months 

And 

cPR was 24 months compared to 2.2 with chemotherapy alone



ON THE HORIZON



SUMMARY 
• Lung cancer screening is effective, but widespread adoption is lagging

• Majority of patients present w/ regional or advanced disease

• Increased survival with Neoadjuvant therapy

• 5 surgical W’s

• Neoadjuvant immunotherapy data promising, but long term data is needed

Presenter Notes
Presentation Notes
So in summary

Lung cancer screening is effective, but widespread adoption is lagging

As such, the Majority of patients present w/ regional or advanced disease

And for patients with resectable regional disease there is a marginally increased survival benefit with Neoadjuvant therapy

5 surgical W’s  
Why – we just discussed
Who & who-not, so we should not be offering neoadjuvant chemo routinely for patients who we EXPECT will need a pneumonectomy
Where – should be done at areas of excellence by surgeons who focus on thoracic oncology with a MDTB and trained staff
When – that sweet spot of 4-6 weeks

And whats next? We talked about some of the exciting neoadjuvant immunotherapy data, but long term data is needed 
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LOBECTOMY 
FOR LUNG 

CANCER 
RESECTION

STS OMC

Lobectomy Jul 16-Jun 19 Jul 16-Jun 17 Jul 17-Jun 18 Jul 18-Jun 19
Volume 40,026 58 54 42
Operative Mortality 1.1% 0% 5.7% 0%
Post-op LOS, Median 4.0 4.0 4.0 3.0

Morbidity
Pneumonia 3.4% 5.2% 3.7% 7.1%
ARDS 0.5% 1.7% 5.6% 0%
Bronchopleural Fistula 0.3% 0% 0% 0%
Pulmonary Embolus 0.5% 0% 0% 0%
Initial Vent Support > 48 
hrs 0.3% 0% 0% 0%
Reintubation 2.3% 3.4% 5.6% 4.8%
Tracheostomy 0.7% 1.7% 3.7% 0%
Myocardial Infarction 0.3% 0% 1.9% 0%
Unexpected Return to OR 3.4% 5.2% 5.6% 2.4%



Robotic Lobectomy/Segmentectomy

Column1 Median (Min., Max.) Mean
Volume 27 27

LOS, days 2 (0, 5) 2.0

EBL, mL 50 (5, 200) 50

Conversions 0% 0%

SSI 0% 0%

Nodal Harvest 18 (2, 61) 19
Robotic Lobectomy/Segmentectomy

Post-op events N %
Air Leak 2 7.4%
Atelectasis req Bronch 1 3.7%
Pleural effusion 1 3.7%
Arrhythmia 1 3.7%
Urinary retention 3 11.1%
Post-op Blood transfusion 1 3.7%
Reintubation 0 0%
Delirium 0 0%
SSI 0 0%
Myocardial Infarction 0 0%
Pneumonia 0 0%
Tracheostomy 0 0%
Stroke 0 0%
Renal Failure 0 0%
Urinary tract infection 0 0%
Empyema 0 0%
Sepsis 0 0%

PETTIFORD LOBECTOMY 2020-2021



Surgical Quality Dashboard STS        7/16-6/19 OMC    7/18-6/19    Jan Feb Mar Apr 2021 YTD 2020 2019

Lobectomy

Volume 40,026 42 5 6 0 10 21 39 51

Operative Mortality 1.1% 0% 0% 0% - 0% 0% 0% 2%

Post-op LOS, days (mean) 5.40 3.70 2 3 - 1.9 2.33 2.82 4.12

Initial ICU days (mean) 0.00 0.29 - 0.00 0.10 0.13

Unexpected ICU Admission 3.0% 7.1% 0% 0% - 0% 0% 2.6% 7.8%

Pneumonia 3.4% 0% 0% 0% - 0% 0% 0% 4%

Resp Failure 2.3% 4.8% 0% 0% - 0% 0% 0% 5.9%

Prolonged vent >48 hrs 0.3% 0% 0% 0% - 0% 0% 0% 0%

PTX req Intervention 3.3% 2.4% 0% 14.3% - 0% 4.8% 0% 9.8%

Pleural eff. Req drainage 1.9% 7.1% 0% 0% - 0% 0% 0% 7.8%

Myocardial Infarct 0.3% 0% 0% 0% - 0% 0% 0% 0%

Urinary retention 5.9% 14.3% 0% 14.3% - 0% 4.8% 7.7% 11.8%

UTI 1.4% 2.4% 0% 0% - 0% 0% 0% 2.0%

Discharged with Foley 1.1% 0% 0% 0% - 0% 0% 0% 0%

Sepsis 0.6% 0% 0% 0% - 0% 0% 0% 0%

Superficial SSI 0.5% 0% 0% 0% - 0% 0% 0% 0%

Renal failure 0.6% 0% 0% 0% - 0% 0% 0% 0%

Unexpected RTOR 3.4% 2% 0% 0% - 0% 0% 2.6% 0%

Procedure Related Readmit 20% 0% - 0% 9.5% 5.1% 4%

EBL in OR, mean 62 48.3 - 44.5 49.8 104

Initial Foley Days, mean 0.6 1 - 0.3 0.6 0.8

Initial CT Days, mean 1.8 2 - 1.6 1.8 3.2
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