| Y
{j; 5 4 B
fJF EL\ Inhibits =

Sympathetic
Constricts
pupil

Stimulates
tear production
nd salivation

salivation
Flialamas
al

Verebral
ganglia . i
Consiricls airways
blood vessels

Accelerales
hearibeat Slows
heanbeat

Stimulates
sweal production

Stimulates glucose
production and release
Celiag
anglion
ok Stimulates
digestion

Superio timulates
mesenteric bile release

ganglion

Inhibits

Inhibits thgestion
secretion

Inferior

masanterc

ganglion

Stimulates

sacration

Imhibits.
e\
of norepinephring

and epinephring Promptes voiding

Stimulates
OFGasm

Stimulates Stimulates
gjaculation erection

Parasympathetic

= |V
T ey

£ 3\
A S

TV

O
®® e HELSE BERGEN

o Haukeland Universitetssykehus

Autonom
nevropati

Nasjonalt Diabetesforum
Eirik Sgfteland,
Gardermoen 26.04.17




Autonom nevropati

Eye

o Kardial autonom nevropati

Salwvary

Bronchi of
lungs

o Gastrointestinal autonom nevropati

o Urogenital autonom nevropati

Stomach

o Urinblceredysfunksjon

Small
imestine

o Seksuell dysfunksjon (begge kjgnn!)
o Obstruktivt sgvnapnesyndrom (¢) i

o Eksokrin pankreas? Anemi?




MYTER om Autonom Nevropati

o Autonom nevropati er ikke s& vanlig
o'/,-'/;av diabetespasientene

o Vi kommer sje
autonom ne

ptomer fra
praksis

o Det har ikke sd stor praktisk betydning om man
paviser autonom nevropafi
o Redusert Qol, hospitalisering, ca doblet mortalitef...




Kardial autonom nevropati i

o Gir redusert hjerte-
frekvensvariabilitet

o Redusert evne til & tilpasse
cardiac output til behov

o Takykardi 80-110, forlenget QT

o Prevalens
o Type 1 DM = 25%
o Type 2DM =34 %

Ziegler D et al. J Diab Compl. 1992; 6(1): 49-57
Pavy-Le TA et al. Clin Auton Res 2010 Mar 31




Relationship
between
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m O r'|' O | I 'I' #Dead/+CAN #Alive/+CAN  #Dead/-CAN #Alive/-<CAN
(+CAN = Cardiovascular autonomic neuropathy present; -CAN = No

cardiovascular autonomic neuropathy found)

# of Study Subjects
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Vinik Al et al. Diab Care 2003;26(5):1553-79.




Kardiovaskulcere risikomarkgrer ved CAN
(type 1 DM uten albuminuri):

Factors associated with increased cardiovascular
mortality according to CAN status
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Mogensen UM et al, Diabetes 2012; 1822-30




Arsaker til gket dgdelighet

o Kardiovaskulcer sykdom
o Uheldig risikoprofil
o Lipider, non-dipping BT, tachycardi

o Anemi (redusert hematopoese,
beinmargsnevropati)

o "Plutselig dad”
o Stille hjerteinfarkt
o Arrytmier
o Nedsatt fglingsevne, hypoglykemi

o Ortostatisme, fall, ulykker




Hjertefrekvensvariabiliet / baroreseptor

@ Heart Rhythm Scanner PE- FD og

‘No Protocol Selected
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Baroreflex Function Test Report

Personal information: Test information: Test data statistic and quality check:
Total number of heartbeats: 70
First Name: Date: 04/05/2011 ber of normal | b 69
Last Name: Time: 09:21 ber of ectopic heartb 1
Gender: Female Trial: 1 % of ectopic heartbeats: 1.4
Date of Birth:  10/28/1987 Quality check index: Acceptable but some editing might be required
Heart Rate Variability An'aly‘sis . .
- Value s  Normal Range | B HR. Units. RR L |
E/I Ratio mean:  1.418 1.3 e OK ‘ Standard Deviation: 9.4 bpm 114.1 ms
E/I Ratio max: 1.547 1.5 e oK Max Variation: 30.8 bpm 376.0 ms
Frequency: 0.1 ‘ Mean Variation: 248 bpm 299.3 ms
Minimum: 56.4 bpm 684.0 ms
| Maximum: 877 bpm 1064.0 ms
Baroreflex Function Heart Rate Graph (beats per minute)
140 — -~ .
|
|
120 1
100 | L
|
40! l |
00:00 00:06 00:12 00:18 00:24 00:30 00:36 00:42 00:48 00:54 01:00
Test Sumi S Power Spectrum (ms”2/Hz) _ Scattéf - Heart i‘!ate (beat per mimlte)
Heart rhythm disturbances: Occasional ectopic heartbeats or other minor disturbances due to pessible body movements.
No significant effect on quality of assessment. 104
flex fi i dition: Satisfactory Baroreflex Function. Baroreflex Function (ability for adaptive regulation of 88- T T E il
body’s blood supply due to dy ic ch in blood p ) is AVERAGE (8 points out of 20), This may be a sign of | oPe *’ s
natural aging process in blood |s or regulatory fi of the ic nervous system. 72 _» ;
| *
Recomendations: If similar results appear 3 or more times in a row, it is a sign of a satisfactory health condition. M
Maintaining a healthy lifestyle may help to keep the Baroreflex function at an appropriate level. 56 T |
! } 40 | | |
0 0.1 0.2 0.3 0.4 0.5 40 56 72 88 104 120

F'equency 4 ‘(_Hz_))

] » |




Hjertefrekvensvariabilief / baroreseptor

3 HtartRhytthcamerPE owsozon- Baroreflex Function Test =& s

Baroreflex Function Test Report

Test data statistic and quality check:

Personal information: Test information:
Total number of heartbeats: 91
First Name: “ Date: 01/18/2011 Number of normal heartbeats: 91
Last Name: Time: 11:50 ber of ectopic heartb 3 D
Gender: Female Trial: 1 % of ectopic heartbeats: 0.0
Date of Birth:  03/01/1970 Quality check index: Acceptable

Jl= = HR Units RR ~ Units |
| LONE—1.3 H Standard Deviation: 1.8 bpm 10.8 ms
| LOM—1.4 ! Max Variation: 1.1 bpm 8.0 ms
Mean Variation: 0.8 bpm 5.3 ms
Minimum: 91.5 bpm 648.0 ms
¢ , _Maximomi 926 bpm 6560 ms
Baroreflex Function Heart Rate Graph (beats per minute)
: 140 — - i e e =
120 - -
100 \ | i i
80 -
60
00:00 00:06 00:12 00:18 00:24 00:30 00:36 00:42 00:48 00:54 01:00
i Power Spectrum (ms”2/Hz) Scatter - Heart Rate (beat per minute)
Test Summary: 124.000 2= 120 - S i s
Heart rhythm disturbances: No heart rhythm disturbances detected.
139,999 | 104 - | - ! I il
flex fi dition: Significant Baroreflex Dysfunction. Baroreflex Function (ability for adaptive regulation of 154.999 88 = = | ® i =
body's blood supply due to dynamic changes in blood pressure) is POOR (2 points out of 20}, This may be a sign of
accelerated aging, possible presence of cardiovascular health problem causing z significant stiffness of blood vessels or 160.990 72 -
regul y dysfi ion of the ic nervous system, = |
Recomendations: If similar results appear 3 or more times in a row, it is recommended to perform a thorough health 184.999 56 -
checkup. Establishing and mazintaining a healthy lifestyle may help to improve the Baroreflex Function. ] | |
0.000 - 3 o N N a0 | | |
o 0.1 0.2 0.3 0.4 0.5 40 56 72 a8 104 120

Frequency (Hz)




Klinisk betydning

o Indikerer gket kardiovaskulcer risiko
o Behandle risikofaktorer (lipider, BT, bl.s)
o Kardiologisk vurdering

o Unngd hypoglykemier (CGM)
o Forsiktighet ved kirurgi

o Informasjon vedrgrende hard trening

o Markar mtp andre nevropatiske komplikasjoner




Den diabetiske
mage/tarmkanalen

Accesory Digestive Organs

Gastrointestinal Tract

Teeth Oral cavity

Tongue Pharynx
Salivary glands
Esophagus

Stomach

Duodenum of small intenstine
Liver

Gallbladder

Small intenstine

Large intenstine
Pancreas

-




Hvordan stille d

o Symptomer
o Gastroparese

lagnosene

o Tidlig metthet, oppbldsthet, smerter, kvalme, oppkast
o Vanskelig blodsukkerkontroll kan voere eneste symptom

oTynn/tykktarm (enteropati)

o Forstoppelse/diaré
o Smerter
o Anal lekkasje

o Undersgkelser

o Gastroskopi/colonoskopi
o Magetemmingstest / motilitetsstudier
o Autonome tester (EKG, BT)




Wireless Motility Capsule (SmartPill®)

® Copyright © 2001 - 2014 Given Imaging Ltd / Haukeland Universitetssjukehus



Eksempel
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Behandlingsalgoritme ved gastroparese

Minst invasiv / lav risiko Diett, Glykemisk konftroll

Medikamentell behandling

)

Kirurgiske prosedyrer

Enteral erncering

Mest invasiv / hay risiko Total parenteral erncering

Bearbeidet fra Kendall and McCallum. Gastroenterology 1993




Oppsummering

o Diabetesreslatert autonom nevropati er vanlig
o Plagene kan ofte behandles
o Spear direkte om aktuelle symptomer
o Dyspne, rask puls, svimmelhet
o Kvalme, oppkast, magesmerter, avfgringsvaner
o Residiverende UVI: tenk resturin, cystopati
o Seksualfunksjon
o Nedsatt fglingsevne

o Kardiovaskulcer risikomarkgar




Worst case scenario:

[

JE6 WIRER PA HVOR VI
HAVNER NAR V| Por?




Takk for meg!
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ARTIKKEL SUMMARY REFERANSER KOMMENTARER (0)

BAKGRUNN

Gastroparese er en motilitetsforstyrrelse i magesekken. Symptomene er
uspesifikke, og kvalme og oppkast er de vanligste. Magesmerter, tidlig
metthetsfolelse, oppfvlthet etter méltider og oppblast mage er ogsa
hyppige plager. Dagens diagnosekriterier krever forsinket
ventrikkeltomming uten et pavisbart mekanisk passasjehinder. I denne
oversiktsartikkelen belyser vi arsaker, utredning og
behandlingsmuligheter.
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