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Cleveland Clinic Pathology & Laboratory Medicine Institute 



 ~1,800 employees, including physicians, pathology 
assistants, technologists, and other personnels

 110 staff pathologists and ~60 pathology residents and 
subspecialty fellows

 16 Subspecialties in diagnostic pathology: GI, GU, GYN, 
Breast, Head and Neck, Bone, Soft tissue, Pulmonary, 
Medical Kidney, Cardiovascular, Neuropathology, 
Cytopathology, Dermatopathology, Hematopathology … 

 Cytopathology (~80,000 cases) and surgical Pathology   
(>185,000 cases annually)

Cleveland Clinic Pathology & Laboratory 
Medicine Institute 



• Established in 2009, one of first in USA
• 2 pathologists, 1 manager and 3 IT techs
• Intramural ePathology networks in Ohio,                         

Florida, and Cleveland Clinic Abu Dhabi
• Developing Global Consultation Networks in Asia, Mideast 

and other countries

Center of ePathology at CC
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• Pathologists:  ~10,000 

• Residency started in 2015

• Subspecialty Fellows: ??

• Pathologists/population = 

~1/140,000

• Pathologist/hospital = 0.3

• Pathologists: 25,895

• Residents:   2,516

• Fellows:      1,150

• Pathologists/population = 

~1/12,000

• Pathologist/hospital = 5

China USA



Pathologist Shortage in China

 There is an extreme shortage of pathologists in 
China. 

 Nationwide pathology residency training 
programs started in 2015 

 Surgical specimen volume is huge in China and 
most Chinese pathologists are overloaded and 
frequently worked overtime

 Subject to diagnostic errors due to pathologists 
shortage, lack of systematic training and huge 
overload



Pathologist Status in China

 Pathologists were treated as a “second class” of 
physicians in Chinese healthcare system in the past

 Pathologists was once categorized  as “medical 
technologists” in 1990‐1998

 Less medical students chosen Pathology as career 
in past two decades due to highly demanded 
workload, increased legal risk and lower 
reimbursement compared to other medical 
professionals in China



Pathology Consultations in China

 Large hospitals in major cities have 
consultation/referral centers for consultation

 Chinese government prohibits human tissue slides 
and blocks shipping oversea especially US, which 
prevent the international consultations in China

 Telepathology (ePathology or digital pathology) 
provides the opportunity for global consultation in 
China since 2014



 Agreement between expert 
consultants and local 
pathologists is ~60% of cases 

 Disagreement with original 
preliminary diagnosis in 6% of 
cases. 

 But 34% of cases submitting 
pathologists have no diagnosis

Domestic Telepathology Consultation in China



Primary Dx vs Seconday Opinion Case No. (%)

Totally Agree 219   (25.6%)

Minor Discrepancy 202   (23.6%)

Major Discrepancy 434   (50.8%)

Total cases 855

Among 1561 cases submitted for consultation, 55% (855) had primary diagnoses 
and 45% had no primary diagnosis or opinions. 



Challenges for Conducting 
International Telepathology in China
 Technical incompatibility between CCF (Leica) and 
local hospitals with 12+ different types of scanners

 Lack of 24/7 IT support by local hospitals given 12 
hours difference between US and China

 Cloud‐based storage and global connection speed
 English‐Chinese bilingual translations for clinical 
information and pathology reports  

 Local and international regulation and law
 US‐China currency exchange and monetary transfers 



Digital Scanners between CCF and China

CC‐PLMI

Leica (Aperio)

Chinese Hospitals

Motic
Jiangfeng
Youna
D’Matrix
Hamamatsu
3D Histech
Leica (Aperio)
Olympus
Roche 
Zeiss
Philips

8 years connected with only 2 hospitals !



Bingsheng Technology Platform
 An optic‐imaging and IT technology company 
affiliated with Huazhong University of Science & 
Technology in Wuhan, China

 Focuses on creating open interface and providing 
scanner‐independent platform in telepathology

 Transfers and storage of data in collaboration with 
Amazon Cloud AWS

 Provides 24/7 online supports and troubleshooting
 Creates Apple/Android app for patient and clinician



Logistic Supports by Bingsheng

 Provides Chinese‐English translation of clinical 
information and pathology reports

 Provides local and international legal supports to 
Chinese hospitals in contracting with CC

 Provides international currency exchange and 
monetary transfer and pays Chinese taxes

 Provides medical liability insurance for local 
pathologists who issue the final pathology reports



CC‐Bingsheng Telepathology Platform

CC‐PLMI
Leica‐Aperio

Chinese Hospitals 

Motic
Jiangfeng
Precice
D’Metrix
Hamamatsu
3D Histech
Leica (Aperio)
Olympus
Roche 
Philips

Bingsheng
Platform

The platform and connected scanners validated according to CAP guidelines



Process of CC Telepathology in China

Initiation
Connection

Business 
Discussion

Legal 
Contracting

IT Connect 
& Validation

Real Case 
Consultation

8 Hospitals 5 Hospitals 12 Hospitals



Pathology Workshop      
in Shenzhen, China

October 2017



Pathology Workshop at 
the Zhengzhou, China

October 2017



Shenzhen Nanshan
Hospital



Advertising CC 
Telepathology 
Consultation at 
the hospital 
entrance hall



The largest IHC company in China provides IHC antibodies



Cleveland Clinic Telepathology Network in China



Motic Telepathology Networks in China



Cleveland 
Clinic
USA

China Motic
Telepathology

Network

• ~Motic scanners in 1800 Hospitals
• >50,000 cases /year domestic consultations 

• Cleveland Clinic provides needed international subspecialty consultations

Cleveland Clinic‐Motic Telepathology Consultation

Bingsheng Platform

Amazon Cloud



Bin Yang 2016 CSCCP

Subspecialty and Experts



Bin Yang 2016 CSCCP

Go to US for TreatmentConsultation Process and Status



Thank You


