
Abstract
ObjectiYes:

ThepLu?ose ofthis study is to detcrmine the con elation ofretinalneNe fibre laycr (RNFL) thickness

'uitt 
gtt.o,yLuia lu"moglob; (HbAlc) and blood sugar lcvels anrong Type 2 diabetic patjcnts without

.ii.iJjai"i.u" ."ii,r"paiLy. nteihodolog;-r This is a cross sectional studv involving'10 patieits- T]?e 2

iji"u"ii. p"ti".i. *itf.out any euidcnce otitiabelic retjnoPathy A total of 80 eyes rvele ohscrved' Evaluation

.iill.t"i., 
"fr"l.rfne,.,e 

irbre iayer along a 3-4mm diameter ciclc centred on lhe optic nen'e head using

iijoiii. Ji*.ri" patienrs witho;t olinic;l retjnopa!1.rJ. Comparison of the RNFL between patients with

iruel. .0, 6-7. >7 & with fasting blood sugar & post prandial blood sugar lcvels & rvhich quadrant is

rn.rl1n"rrl,'"rr"""a. nesults: The'decrease jn the thickless in the average RNFL thickness is affected by

,^i.",.r nrrlq l. r"u"rt. .aised Fasting Blood Sugar (Ftss) & Post Prandial Blood Sugar (PPBS) levels (poor

slvcernic conrrolJ. Conclusion: Non prolilerati!e Diabctic Rerinopathy in type 2 Diabetes mellitus patients

"p'n"."" 
io i*r.,r.,,"nel RNFL rhrcknc\s and is signitlcantly corelated {ith high level ofl'asting & post

pr-anclial blood sugar I evels & glycos-vlaled haemo globin 1cl'els'

AbbreYiation:

RNFL: Retinal Nerve Fibre Layer: HbAlc: Glycos-vlaLed Haenoglobinl LDL: Low Density

I rnonr orciLr: N PDR: Non-Proliferatir e Djabetic Rctinopath-v: HRT: Heidelbe€ Retina Tomograph; ocT:

,Iri ri"ii.fr"t"t." fomogran[]]. ELISA: Enzyr,e Linkcd lmmunosorbcnt Assay;Hb-AGE: Haemoglobin

.\LlvancedGlycationEnd Ploducts;ApoB:ApolipoproteinB

I\TRODUCI'ION-
Diabetcs mellitus is the leading cause olne\! cascs ofblindness among adults aged 20 to 74 ycars'

oiatctic retinopathy 1DR) is a vasculai disordcr all'ecting the microvasculature ofthe retina' It is estjmated

rlro, aiut"*t -ilrt,1, otTects.l,% ofthc \!.,1ld's population, almost halfofrvhonr ha'e so'r're degrcc ofDR at

."1, g1\"" tirr" On*culsbothin t-Ype I & D pe 2 Dirbetcs rn<[lirus andltas bcen shou'nthatncarly a]lt1pc I

,,i:5'o.try1c2Dtrt'rilldcrclo,rDRa,icrl5rcrr'ol'durrrrunotdiabete'""

Pre\ Jlence nl DR i1 \\ lncon.ln c|identiol.re icrl .ruJ} Ufdidbelic rclinopal l) r \\ LSDR r,' r' a.-oq,,o

:nlrrsulinclependentdiabetesnrellitus(IDD\I)&h00,,]nNun-I1]qulin-.depcndentdiabetesmellitus
,rtoovl p."...ut"n." ofDR \\'as 5'1.2%, in the Diabetes Cortroland Complication T al(DCCT)studyin

IDDNI,,) ancl35-39% in Unitcd Kingdom Prospecti\'c Diabetes study in NIIDM"'. Majolitl, ofthe patieDts

rar e NIIDM or type 2 diabctes. In tuo studies liom solLth hdia, donc in 200,1 the prevalence rate ofDR in

\llDMpatientsrverc3,l.l%and37-nA'0" . lndia has more than 62 mjllion diabctic subjects at prese[t as per

\\ Ho eitinateso. In tlreAndhra Pradcsh Eyc Disease Study (APEDS) ofselfrepor-ted diabctics the
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plevalencc ofDRwas 22.416. in rhe ChennaiUrban Rural Study (CURES). done in 2005 they evalLratcd the
urban sarrple oldiabetic paticnts atrdestimatethe ovelall preralcn c e oi DRas 17.691,11.

Parlicularly r.ision loss in diabetes mellinrs is seen in uncorlffolled glyccmic levels. Moreover. once
set in, rcquires liequent ophthalmic exanination and high cost drxgs (eg. tsevacizuirab) fb1 ffeatment.
However it is preventable by achievingthe glycemic conrrol andreducine the disease duratio[.

Nonnal vision depends on the norual lunction ofthe retinal neurons to producc a good quality of
\,ision. The qualit\' ofvisioli stafts to deterioratc early in diabetcs. belbre the clinlci,rl retinoparhy becomcs
evident, plobably indicating the early signs ofneuronal dysfunctron. Retinal nen c fibre layer (RNFL) is an
important stluctural neuron in thc r-etina layer \\'hich is oftcn sho\\,n to affcct in the early pathogenesis oI
diabetic rctinopathy. Several studics have reporled RNFL thinning or delects in people rvith
diabetes" " " "'''). Histological studics of neural compone[ts of rhc letina have revealed thal
diabetesinduced biocherlical mechanisn'is can potentially cause neural ccll degeneration ,'' '', An in-depth
understanding of thc vascular changes in rhc rctrrrr dutirr! dtrhete. has gtr ci cause for the treatment of
diabetic rctinopathy. Indeed, thc only proven treatment for diabetic rctinopath), apart iiom intensive ilNulin
therap), is laserphotocoagulation, rvhiclr involves the destruction ofthe rctinal regions which contains oveft
vascular abnormalities r''r. Subsequently. carl), detection of RNFL thinning may help ophthalmologists to
provide e11'eclive treatmcnt ofdiabetic rerinopathy andu ith earll,prevention. thus reducing vision los.s.

HbAlc is glycosylated haernoglobin. It is lbmed duc to non enzyrratic glycation pathway by
hemoglobins exposure to plasma glucose and reflects the blood glucose over thc last 8 to I2 weeks. ln
diabetes mellitus, higher amount of glycared haemoglobin, indicating poorer. control of blood glucose
levels, have been associatcd \1ith cardiovascular discase. nephropathy. a11d rerinopathy. Monitodng HbAlc
levels may in'rprove outcorncr'').

Spectral domain OCT allows lor non invasive in vivo closs sectional image ofocular structLn.e srLch
as retina, RNFL and optic nene head. Spectral domain OCT applies the principle of interl'erometry to
deteminethe interl'ace bet$'een diffcaent ocular tissuc. using autornated segmentation algorithlns based on
reflectivity changes bet\& een adjacentletinal layers, thc RNFLthickless can be calculated(,' :0.,,,.,.,,).

"Thus thc puryose ofstudy is to evaluate ifpoorly controllcd diabetes as rellected by high recent
IIbAlc levels causcs thinning ofthe nen'c tibres & to asscs ifthere is a significant correlation bet$een
raised fasting & postprandial blood sugar levelwith the retinal nen e fiber layc.thickness.,'

METHODS-
Sludyprofile-

Depaftment of Ophthalmology, Sir Sundar. Lal Hospital, lnstltute of Medical Sciencc. Banaras
Hindu University, Varanasi & Depaftment of Endoc noloSy Sir Sundar Lal Hospital, Institute of Medical
Science, Banaras Hindu University, Varanasi. Patients attending Depaftment of Ophthalmology OpD &
Dcpafiment ofEndocrinology OPD Sir SundarLr Hospital. BHU. Study period belween 01_09_2015 to
30-rl6-201 7. ,10 patients- TlTe 2 Diabetjc patients wirhout an), e\,idencc ofdiabetic retinopathy. A total of80
er es $ ele obscned. Cross scction al, hospital ba scd study.

I\CLL SION CRITERIA:- Cases-

T\'pc 2 Diabetic paricnts ofboth sexes $.ithour retinopathy receiving treatmcnt at OpD clinic ofS. S.
Hrrrpilil BHL. \raranasi.

Onl) 3dults {:,I8yea1s ofage)

E \CL t S IO\ C RITERI-{: - Palients having ophthalmoscopic conditions where evaluation offundus bY
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90D or +78D leoses, indirect opllthalmoscop) anLl slcctral dorna in oC T lrocedures oarnot be possible

lilLe Nuclcar sclerosis grud" : A o"t'uttl iuiut'*tt' coirpticatt't cutatucts' corticcl cataracts & deose mcdia

,.p ac itles rvhich h indels the evaluation)

STUDYPROCEDURX-

LundLl< pht,lo!raph ua' rken lor gr'rd:ng 'l nolr'prolilir'1Lr\e diabeLrc retinopcrhl ba:ctl on

"....J'i;;:_;';;;t'oiru",i. 
R.,,nopu,t,r""."r',ry i*r".. lhe.uojecr rL]rden\cnr rhc R\fL rhi(knc"

:::;.;.;.;;;';;.;;.''i't-oo'n'''noti'ci'''Ho'or r'r arrZei"Medrtcc Dublin cA)'

STATISTICALANAIYSIS-
Statistical analysis was pcrlbrmccl ushg IBM@ SPSS@ Statistics l9'0'0 softlrare' Master chart

.,. r,.n,,.i r,lr'r,.,;'on "'""ra 'r'"" 
ri i"iiliJi:::t-:;::l;5n:Hl"..l:ifflil;:,];i:l:

.:T:Jli:il"x':tis,ti::1:iiff:[;ii"iT;#;"r';.;;;;"' p'oos""'tul"oiotcsiatisticarlv

rignificant.

RESULTS-

Total number ofpatients studied is 40 Both eyes ofthe patient uere studied (80 eyes)

199

1

lnaras
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,l of E0

ofS. S.

Table 1- Showing age distribution among the study group
Percentage

Age in Years

37-+0

41-50

51-60

67-70

Count

6 7.5

20
-- l- 2s

L q5

10
l-

Talrle 2 - Showing statistical correl ation between Fasting blood suga r [FBS) with

i"ii""r ru"-" rirr-te Layer Thickness (RNFL) in all quadrants

FBS l.rng/dll
f-value p-value

< 100
100-126

>726

101.00412.336
724.O0!13.5+3
1g5.oottt.ors

32.a27 <o.001

P ,'o;k .0.001-- ln-i""; t-h" 'u"lt it statistically significant

r50 FBS(my'4fl) PPBS{mgldl)
187.11

loo

50

o
loo- l'16 - 126. roo

r35

10I r5+.38

lusbv .J-l1I l4l-lnrl -:-:
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Table-3 Showing statistical correlation between post-prandial trlood sugar (PPBS)
with Retinal Nerve Fibre Layer Thickness in all quadrants

P value is <0.00L, hence the result is statistically significont
Table 4- Showing statistical correlation between various age groups with HbAlc

PPB S

fme/d1l
I\,4eaniSD f-value p-value

< 140 154 3A!20 .A27

fqLtl:2Lj23
I 99.00119.900

21.144 <0.001
140-20 0

>200

Value Df Asymp. Sig.
(2- Sided)

Pearson Chi-
Square

Likelihood Ratio

Linear-by-Linear
Association

N ofvalid Cases

73.342.

14.247

0.00 3

BO

0.038

0.027

P value is 0.038, hence the result is stotistically significqnt.

Mean RNFL thickness in
different quadrants

150 f.B10o E50 Fi) :

E

lrlferi SuJler I'la:al TerIp ,l1,,..era

or' ior ornl :te
Pl'.lFLt17i;'7.;1)'l t7 78 75 ri5 qr) j)3.-1r)

Sho\ring Nlean Retinal Nerye Fibre LayerThickness in all quadrants (in pm)

Retinal NerYe Fibre LayerThickness in each quadrantsr

The average RNFL thickness in each quadrant *as avarlablc as contimLous dara. As Fleidelberg
tomogram machine has age matched data fed in its database a nonnal range oIRNFL camot be defined for
comparison bct{,een thc diffcr cnt agc groups. Hcncc the data is converted i11to ordinal form.

709/o ofthc E0 c-vcs havc RNFL thickncss u.ithin 2 SD (Green-G)



' t, of thc 80 eves have Borderline RNFL (Yellou'Y)
- .ofthcS0cvesltavedccreasedRNFL(Red-R)
? \ tttue i:^ .:0.i)01, helt(e thr rcsuLl is sttltistk:ull| si gtl ili ctttl L

Table 6_ Showing comparison ofAverage RNFL thickness with HbAlc

-';'ffP 7.* ,l*"rr=-;]*^ L

thickness;;,\so

Y 3 I a Iq

;,,3s
Toral 44 20 lo B0

-r"tt" 

- z sho*-i,-,g .ttisticat corretation tretween Average RNFL thickness with

HhAlc

Value Df AsYmP SiS'

,' 
:il,",o)

Pearson chi_ 35'14 4 <t

Squa re

No. ofvalid Cases 80
-p r;t"" it .o.ool, n""u tn" nsutt is statisticatly signirtcdnt

t3i,l.lbelg
:irncd for

DISCUSSION-
Advances in ocular inaging techrolog,vhare made itpossiblc 1o evalulte the RNFL thickness in an

"1"*i.,.. ou"ofnuUt". ol.1 rc pr-oducrbl c fashion, Optical Coherence Tomography (OCT)' which uses slton

i.;;.''l..il 
-;i", 

t"-,o.t"r. h", .r llne resoiution (up to 2 icrons) and rcflects the histologic

- . ".r"i".i"i"r'"r 
* 

" 
,issue. Becausc oCT is bascd on thc closs sectlonal image ofthe retina the instrumenl

- ;;;;;;;;;; i;rc layer ciirectLl'. has io neecl tbr a reference plane' and is kno\tn to be unaft'eoted b]

':"' ."i*"ii.," .ir*.. axiai length oithe subject, sclerosis of the lens or pupiilary dilation The onl\

,-lil;;io;. oIOCT i*aging nrcihe uncertaintl' ofthe assumed group lciiactilJe index oftissuc- the eficct ol

. 

" 
;;;;;";;G?he-B-scan location. a;d the intcrface delection a it'acts The cirrus HD-OCT Carl

:.'.. 
V"a-n.". O.frfi,i CA hascyetackingq\slelnandttncgxlelheetlcctotihceyemovenents'Toa\ojd

.'- intlue,,ce otthc eye ,r'rot enr.nts . .te ob'-'ltir edthe scannerl cl e sofn\ ar'e mterface dctection aftifacts \\'
:...J.r"* fi_r.jn andrepeatedthe scanifu,e noticcd any e_ve novements._Io avoid sott\\.are interl'a..-

,,,..,ion uniii.,t, t"" inspccied cver,v B scan aftel acquisition and repeatcd the scan ifthc soliuarc n:r
:hle lo detectthe RNFLborder s.

Pre\ious studies have sho$n that in p'rrierrts $ ith diJb(te< rnc[[]ru\' puor gl-vcemic control leadi :"
_ :..:irion in the ncrve fib|e la,ver leacling to aronal Llegencrutron and dccrcxse rn the number ofoptic ner :

: : . and lhc number olretro-bulbar op;c rl er'\'e fibles' '" " '

110Studiesofthcr.etinalncnelibrelayerhar,cshorvnbolhbroadandslitlikc(lei'ects.srLriseilln-:,|:
-.,1 ncr.r e fibre loss and optic nerve fibie loss ar.e rclated ro subclinical vision loss in diabctic p,air.-:::.

::,,.rt a]i.v clirical letinopathy



The purpose of our studl u as to measure-

The retinal neNe fibre layer (R\FL) thickness in diabetic patienls \\,ithout rdinopathy and in
Ielation to fte gl)cemic le\els. Duriig study peliod t0 eyes of ,10 patients with type 2 diabctcs rnellitus
without any diabetic relinopiithr- changes were evaluaLed. Fasting blood sugar (FBS). post pmlldial blood
sugar (PPBS) & HbAlc of each patient were considered as gli/cemic status Inarkers. All the three
paralneters were conelated with avemge RNFL thickncss.

Using the spectlal domain OCT in this study. 1\.c wcr-c ablc to detect signiflcant .]ecrease in ar,crage R:\FL
thickncss mcasurcmcnt in T]pc 2 diabctic p.rtients without an], clinical c\ idcncc ofdiabetic retinopathy.

Thc fiIral rcsults are-

I. Statistical correlation bet\\'een FBS and RNFL thick|ess in difi'e1ent quadrants Pvalucis<0.001.
He cc thc result is statisticalll'significant. (Tablc 2)

II. Statistical cor-relation betr,ccn PPBS and RNFL thickness in dillerenr cluatlrants Pvalueis <0.001.
Hence theresLrlt is statisticalll significant. (Table 3)

III. Statistical correlation bctrveen A\.erage RNFL thickncss with HbAlc- P \,allre is <0.001. hence thc
resLLll is slatistically significant. (Table 6 & l)

Our frndings rvere in parallelto orhL-r \tudies donc h\ Taknhcslr ct r l " rndTekelietal.".lnstudy
done by Tekeli et al.. HRT u.as used to e\aluate optic nene head farametcr in diabetes mellitus $'ith and
\,/lthout retinopathy. Whereas. Takahashi et al. used the stmtlLS OCT which is a diffcrcnt tool conpaled witlr
our study. Both studies did not tind anl significant reduction in thc RNFI- thickiess among subjects olmild
to moderateNPDR compared with age-matched healthl subjects.

Our lesults were lairl-v- similar to studies done by Lopcs dc Faria et a1. ''' ancl Takahashi et al.'"i,
wlich disclosed that RNFL \r,as thinner in fie supe or qua.lrant. This finding conoborates u'irh prcvious
study b-v Kem'" showing that lhe early eYenls ofdiabetic retinel discasc (mic1o aneurysms and acellular
capilla es) occur pr'eltrentiall) in the sLrpe or temporal quadlant r-athcr than in inferior arcas"r. Among
othcr studics, Chung ct al. demonstmted thatblood flo\1'in the supeliortemporal rctina increased in response
to hypercapnia. but did not dccrcasc rn lcsponsc to htpcloria. In confast, hyperoxia ]cd to a decr'easc in
blood flow to the infe or r-etina. whereas hypercapnia did not rcsult in an increased blood flou, rvithin this
arca r'. The lack ofnormal vasoconstrictor response in this supcior quadmnt could explain rvhy this region
is more susceptible tomicro anelLrysms and acellularcapillalies in diabctcs rncllitus alldtlso \\,hythcretinal
libresareprel'erentiallylostintliisregioievenbeforeclinicall-vdctcctablcdiabelicrelInupathv'.gug[11g1!)
posfulated that the superior- quadrant [Jas mor-e susceptible to undergoing dantage compared with other
rrcas and mav havc a tendency for higherrates ofcell death, \\'hich results in RNFL thjnning'' ". Besidcs this,
\1e also noticed that the least aflectcd RNFL in nasal quadrant might be due ro rhe lack ofmicro aneurys1lr
presence illthis area and therelbre Iess retinal nerve fibre layer damage occuaed in this quadrant.

I IbA 1c is k1o$n as an index ofmean blood glucose in fasting and the postprandial state 
r'r, 

and is
l:llestablishedand widely used as aclinicirl measure ofclrronic glycenia' '. HbA lc o16.5!/o has nowbeen
.--cn as sufficicntly scnsitive a d specific to identify individuals who ae at risk of d$,clopi[g diabfiic
:..:in.path\ . Frorn our findings. rve noted that the majoriq of our subjects in diaberic patients without
:--:rirn.alh\ chanecs had poor glycemic control. The majorit), of thcrn had HbAl c > 6.59/o. OuI results of
:::r::: Hb.\ l. \\ ere l'air1y consistent with otherstudies " ".

\\ i :lnJ r,Lr sisnillcant decrease in average RNFLthickncss measureme[t in relation to HbAlc level
- I .: r : :::iJr. plrrenrs \\ idront arl., clinical e\,idence oldiabetic retinopathy. OuI llndings \\.ere in

:
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.-.ntrast to other studies by Chihara et al. "' and Peng et a1.'"). Howe\,er our' flndings were fairly similar to

,r.ldl conductedby Ozclek ct al.,"ru,ho compared diabetic pdtients whose blood glucose u'as \r'ell rcgulated

:r,l *,ith those \\,ho rvere not well regulatcd according io the levcls ofblood glucose.IIbAlc, fructosamirc

:nd triglyceridc. They tbund that the avcrage RNFL thickness value obtained by scanning laser polalimctry

..as reiuced in patients witlrout diaberic relinopathy who had poor blood glucosc control but not for those

:\ ith goodcontrol.

CONCLUSION-
using thc spectral domain ocT in this study. we lvere ablc to delect signifrcant decrease avelage

RNFL thickicss -"uru."rr"nt in Type 2 diabetic patients withoLLt any clinical evidence of diabetic

,eilnopathy. fne dec..ase jn the thjckniss in the average RNFL thickness is aflectedby raised HbAl c levels,

raiseclFasiing Blood Sugar & Post Prandial Biood Sugar levcls (poor gl,Ycemic control)'

A large population cohofi study iS needed to establish the correlation bet\\,cen HbAlc & oxidised

fOl and n1liithickncss & ccntral micular thickness in the management olblood sLLgar levcls & Iipids in

diabetic patienls rcspectivclY.
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