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“...BB 1 cleaves off a distinct layer at the posterior surface
of the corneal stroma

BB Type 1

• Well circumscribed
• White egde
• Up to 8.5mm diameter

(max 9.0 mm and then pops)
• Startes in the center 

and enlarge circumferentially
• Popping pressure 1.4-1.5 bar
• It is possible to peel off the DM without

deflating the BB
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“….BB type 2 cleaves off DM and stroma”

BB Type 2

• Thin wall
• Clear egde
• 10 mm diameter
• Startes at the periphery
• Popping pressure 0.6 bar
• Peeling off the DM result in deflation

of the BB
• New air injection, after the DM peeling, 

can create a BB type 1

BB Type 3

Cohexistance of BB type 1 and 2
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DUA’S LAYER

….BB 1  cleaves off a distinct layer at the 
posterior surface of the corneal stroma, 

which is not “residual stroma”……
(Dua’s Layer)

- HISTOLOGY:
• This layer is acellular
• Measured 10.15±3.6 microns
• Composed of 5 to 8 lamellae of predominantly type 1 collagen arranged in

trasverse, longitudinal and oblique directions
• Smaller fibrils measure 21.70 ± 2.43 nm (24.20 ± 2.68 nm normal stroma, P<0.001)
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“…..anathomic descriptions….demonstrate
the presence of keratocytes within 5 μm
of the posterior lamina.
This observation runs counter to a supposed
hallmark of this so-called new layer, that is
acellularity.”

“Although the observations presented are
novel and illuminate an important
mechanical response to acutley introduced
nonphysiologic strain, in our opinion,
The data presented do not warrant the
assignation of a new anatomic layer to
the cornea.”

1. BB type 1 is intrastromal already demonstrated:

- JAFARINASAB in vivo in 2010

- MCKEE in vitro in 2011

2. 2 types of BB already published

- ANWAR in 2002

3. Bubbles burst pressure measurement flawed (position of the needle)

4. Medical eponyms should commemorate person’s contribution



16-May-19

6

1. BB type 1 is intrastromal already demonstrated:

- JAFARINASAB in vivo in 2010

- MCKEE in vitro in 2011

2. 2 types of BB already published

- ANWAR in 2002

3. Bubbles burst pressure measurement flawed (position of the needle)

4. Medical eponyms should commemorate person’s contribution

1. BB type 1 is intrastromal already demonstrated:

- JAFARINASAB in vivo in 2010

- MCKEE in vitro in 2011

2. 2 types of BB already published

- ANWAR in 2002

3. Bubbles burst pressure measurement flawed (position of the needle)

4. Medical eponyms should commemorate person’s contribution



16-May-19

7

1. BB type 1 is intrastromal already demonstrated:

- JAFARINASAB in vivo in 2010

- MCKEE in vitro in 2011

2. 2 types of BB already published

- ANWAR in 2002

3. Bubbles burst pressure measurement flawed (position of the needle)

4. Medical eponyms should commemorate person’s contribution

1. BB type 1 is intrastromal already demonstrated:

- JAFARINASAB in vivo in 2010

- MCKEE in vitro in 2011

2. 2 types of BB already published

- ANWAR in 2002

3. Bubbles burst pressure measurement flawed (position of the needle)

4. Medical eponyms should commemorate person’s contribution



16-May-19

8

1. BB type 1 is intrastromal already demonstrated:

- JAFARINASAB in vivo in 2010

- MCKEE in vitro in 2011

2. 2 types of BB already published

- ANWAR in 2002

3. Bubbles burst pressure measurement flawed (position of the needle)

4. Medical eponyms should commemorate person’s contribution

ADAM EVE

1. REGRET USING EPONYM

2. EXCHANGE “DUA’S LAYER” WITH “PRE-DESCEMET’S LAYER” (PDL)

3. JAFARINASAB and MCKEE WERE CITED IN HIS PAPER

4. VINDICATE ORIGINAL DESCRIPTION OF BB TYPE 1 and 2 BEHAVIOUR

5. CITED 2007 SICSSO MEETING and ROYAL COLLEGE MEETING

6. NO COMMENT ON THE POPPING PRESSURE STUDY METHOD

7. VINDICATE HISTOLOGIC DESCRIPTION OF DUA’S LAYER TO BE UNIQUE



16-May-19

9

1. REGRET USING EPONYM

2. EXCHANGE “DUA’S LAYER” WITH “PRE-DESCEMET’S LAYER” (PDL)

3. JAFARINASAB and MCKEE WERE CITED IN HIS PAPER

4. VINDICATE ORIGINAL DESCRIPTION OF BB TYPE 1 and 2 BEHAVIOUR

5. CITED 2007 SICSSO MEETING and ROYAL COLLEGE MEETING

6. NO COMMENT ON THE POPPING PRESSURE STUDY METHOD

7. VINDICATE HISTOLOGIC DESCRIPTION OF DUA’S LAYER TO BE UNIQUE

1. REGRET USING EPONYM

2. EXCHANGE “DUA’S LAYER” WITH “PRE-DESCEMET’S LAYER” (PDL)

3. JAFARINASAB and MCKEE WERE CITED IN HIS PAPER

4. VINDICATE ORIGINAL DESCRIPTION OF BB TYPE 1 and 2 BEHAVIOUR

5. CITED 2007 SICSSO MEETING and ROYAL COLLEGE MEETING

6. NO COMMENT ON THE POPPING PRESSURE STUDY METHOD

7. VINDICATE HISTOLOGIC DESCRIPTION OF DUA’S LAYER TO BE UNIQUE



16-May-19

10
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Observational consecutive series

3 independent examiners

“......clearly argue against the existence
of a distinctive acellular posterior layer” 

FINDINGS:

1. Presence of keratocytes at 1.5 μm from
DM (central cornea) and 5-9 μm
(periphery)

2. Lamellae number not constant

3. Fibrils diameter is not smaller

4. Thickness of the new supposed layer is
not constant but has a 3-folds variation

5. Dua’s observations refer to the pre-DM
anchorage zone 

29 sclerocornea discs:
- 19 Fresh
- 10 Organ clutured
obtained after DMEK
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- BB type 1 and 2 were first described by Anwar 
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- BB type 1 and 2 were first described by Anwar 

- Histological description of BB type 1 was first described by 
Jafarinasab et al.

- Histological description of BB type 2 was first described by  
McKee et al.

- The existence of the Dua’s layer has not been confirmed in the 
literature

- BB type 3 was first described by Dua

- Bubbles behavior and surgical/pathophysiological implications 
were well elucidated by Dua

UNDOUBTED ADVANTAGES OF 
DUA’S INVESTIGATION

1- Classification of BB Type 1, Type2 and Type 3

• Dangerousness of BB Type 2
• Maximum diameter of BB Type 1
• Visual outcomes
• Characetristics of DM ruptures

2- Understanding of corneal biomechanics

• DALK better resistence following trauma vs PK
• Acute hydrops in keratoconus
• Resistance of Descemetocele before perforation
• Recurrence of Macular dystrophy after BB Type 1
• Ect.

VERY IMPORTANT 
PRACTICAL APPLICATION
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“Despite the existence of 

a new anatomical layer is not confirmed….

…there is no denying that
It is a ”surgical plane”

Vincenzo Sarnicola    
Asia Cornea Society,   Seoul  December 2016
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DESCEMETIC

(dDALK)

PRE-DESCEMETIC

(pdDALK)

DALK • Manual dissection (pdDALK)
• Layer by layer (pdDALK)
• Hydrodissection (pdDALK)
• Peeling off (pdDALK)
• Ect.

STALK • BB type 1 (wrongly called
dDALK)

• Viscodissection (wrongly called dDALK)
• AVB  (airviscobubble) (wrongly called

dDALK)

Deep Anterior
Lamellar Keratoplasty

Sub-Total Anterior
Lamellar Keratoplasty

TALK
• BB type 2 (dDALK)

Total Anterior Lamellar
Keratoplasty
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Turin - Italy

www.sicsso.org/2019

+39 331 7073818

info@sicsso.org

THIS YEAR: LIVE SURGERY SESSIONS

SIMULTANEOUS 

TRANSLATION

The International Society of Cornea,
Stem Cells and Ocular Surface

WET LAB
Eye Bank Tissues

Live Evaluations
of patients

Simultaneous
Translation

Live Surgery

Interactive 
Clinical Cases  
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