
2012-09-02 

1 

Sten Harris (1942 - 2008) 
A pioneer in audiology and paediatric cochlear implantation 

Dept of ORL, Uppsala University Hospital , Uppsala Sweden 
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A hearing organ is formed– A miracle 

Month 2-3 

Auditory neuron formation 
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Axon-aligned Schwann cell growth  

Axon meets Schwann  

Nucleus marker- DAPI 

Schwann cell marker – S-100 

Neural marker – TUJ1 
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Neurofilament 160 
Connexin 30 
DAPI 

Immunohistochemistry of the human cochlea 

Connexin 30 

Connexin 26 

Merge 

DAPI 

100µm 
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Nerve cell bodies 
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1mm 
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Ferrara sept 21 2008 

0.25kHz 
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OHC 
IHC 

Prestin -  
Tunes outer hair cells and make them mor sensitive to sound 

OP 

TCF 

B 

A 

IP 

C 

DAPI 

Prestin 

Parvalbumin 

merge 

5µm 

500nm 

2µm 

Outer hair cells 

Low frequency High frequency 

12 000 outer hair cells 
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Human IHC – apical region 

Extra human inner hair cells  

200 nanometer 

Hensen stripe 
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”Sheared” against the tectorial membrane 
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5µm 

4th 

3rd 

Low frequency tectorial membrane 

High frequency tectorial membrane 
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Hair cells beyond 10 000 Hz are missing - normal audiogram 

Imprints are still present at corresponding sites - but altered 
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Spiral ganglion (green) 

1 3/4 turn 

Human Spiral Ganglion Cells – Normal Audiogram 

cap 

Type 1 cluster 

Human Pig 

Nikon D-eclipse C1 Konfokal system 
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RW 

OW 

Facial nerve 

SSCC 

CC 

JB 

Chorda tympani 

Facial recess 

Figure 1 

CC 

CF 

(III) 

The distance between the RW and the most inferior portion  
of the basal turn scala tympani is 5.15 +/- 0.34 mm. 
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Human Cochlea is not a Golden Spiral 
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Fonacci numbers: 1,1,2,3,5,8,13,21,34,55,89,         a+b/a = a/b = 0.618 

A=7.0 mm 

B=3.6 mm 

C=2.1 mm 

D=2.3 mm  

E=1.4mm 

F=0.7 mm 

G=4.4 mm 
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7.0 mm 

G=3.5 mm 

E=1.2 mm 

D=1.7 mm 

F=0.6 mm 

4.2 mm 

2.5 mm 

B=3.7mm 

A=7.2mm 

G=4.3 mm 

E=1.2 mm 

D=2.3 mm 

F=0.8 mm 

C=2.3mm 
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A 

Courtesy C Jolly Medel 

Op. Right ear EAS 

Preop 25/11 2010  Postop 11/4 2011 girl 15 år 

9 el. 360o 

Elektrode EAS 24 mm 

Round window 

El.1 

Skeeter drill 
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pSMV 

OSL 

Rask-Andersen et al 2012 

It may explain why we can perform CI even after  

long deafness duration 

Rask-Andersen et al. 2012 



2012-09-02 

17 

From us in  

Uppsala 
Wei 

Marja 

Fredrik 


