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CLINICAL FEATURES OF PATIENTS 
WITH DIABETIC POLYNEUROPATHY

Keywords: diabetic poly neuropathy; Abstract The authors have studied the clinical features and state o f
diabetes. surface and deep types o f sensitivity in patients with diabetic

polyneuropathy. In patients having diabetic polyneuropathy 
peripheral nerves o f the lower limbs get affectedtyiore compared to 
the upper ones, as evidenced by the ratio o f v&lues o f vibration 
sensitivity on the hands to those o f vibration sensitivity on the feet.
Jt is increasing with the duration o f diabetic polyneuropathy.

I.I.Bilous,

VM. Pashkovskyi,

/ . / .  Krichun,

N.V. Vasylieva,

O.B. Yaremchuk
HSEEU "Bukovinian State Medical 
University", Chernivtsi

Introduction
Diabetes mellitus (DM) is one o f the most com­

mon diseases and rem ains one o f  the m ost 
co/nplicated health and social problems. In Ukraine 
there are nearly 1 m illion o f  diabetic patients, and 
approxim ately the sam e num ber o f  people is 
believed to have undiagnosed diabetes, that is, the real 
number o f cases is around 2-2.5 million people [1]. 
Over the past 10 years, ̂ he incidence o f  diabetes has 
increased by more than 1.5 tim es, and the mortality 
due to the d isease has risen  by tw ice [2]. The 
economic and social loss, caused by this disease is 
enorm ous due to its p revalence and resu lting  
disabilities [3]. D iabetic polyneuropathy (DPN) is 
one o f the most common complications o f DM. DPN 
causes disability in patients o f working age due to the 
development o f diabetic foot syndrome [4]. DPN is 
known to cause an increased risk o f amputation by 
1,7 times, the risk o f deformation o f the foot by 12 
times and the risk o f foot ulcers by 39 times [3].

The aim of research
To explore clinical features and state o f  surface 

and deep types o f sensitivity in patients with diabetic 
polyneuropathy.

Research objectives
To study the tactile sensitivity, we used a 10-gram 

monofilament ("Thio-Therm"), pain sensitivity was 
examined using a needle, tem perature sensitivity - 
using tubes with cold (10-15 ° C) and warm water 
(40-50 0 C).

Materials and Methods
We have used the material o f comprehensive cli-

0 I ! Bilous. I’M I’ushkoYskn, I I Krichun. XI' lasyl/cva. O H.

nic, instrum ental and biochem ical study o f  126 
patients suffering from diabetes mellitus type 2 com­
bined w ith DPN  who had been adm itted to  Cher­
nivtsi regional clinical endocrinology hospital and to 
neurology department o f Chernivtsi mental hospital as 
a base o f our study. The study involved 66 women 
and 60 men aged from 35 to 65 years. M oderate dia­
betes was diagnosed in 102 patients, 24 patients were 
diagnosed with severe form o f the disease. 8 patients 
were in a state o f  compensation o f  the disease, while 
118 patients were in that o f  subcompensation.

The patients were divided into 3 groups:
Gr. I - patients w ith DM  suffering for under a 

year (32 individuals);
Gr. 11 - patients with DM  suffering for under 10 

years (50 individuals);
Gr. Ill - patients w ith DM  suffering for over 10 

years (44 individuals).
While forming the control group virtually healthy 

p^-sons were selected so that the average age o f  the 
group is not statistically significantly different from 
the average age o f  the patients and corresponded to 
them in the distribution by sex. The age o f healthy 
individuals donors ranged from  35 to 65 (average 
51.5) years, respectively.

The control group consisted o f 20 virtually healthy 
individuals.

In order to assess the clinical status o f  patients 
objectively, we used a scale o f diabetic neuropathies, 
where DPN severity was assessed by an analysis o f 
the patients' feelings and o f neurojogical symptoms 
(Table 1). f

The points were added on one side o f the body, 
and in if  there were some disorders on only one side,

Yaremchuk. 201"
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OpuriHanbHi floaiifl>KeHHfl

Table 1
DPN scale

S i g n s  o f  d i s e a s e P o i n t s
0 1 2

Pain la ck in g M o d e ra te se v e re
Cau sa lg ia absent M o d era te se v e re
N um  bn ess absen t M o d e ra te se v e re

' Paresthesia absent M o d era te se v e re
S e n s i t i v i t y

pain norm al R e d u c e d la ck in g
temperature <, norm al R e d u c e d absent
tactile norm al R e d u c e d absent
vibration norm al R e d u c e d absen t

A c h i l le s  ( ten d o n )  
ref lex e s

norm al R e d u c e d absen t

H e e l  w a lk in g norm al hard im p o ss ib le

it was this point that had to be included in the num­
ber. The minimum number for DPN was 3 points. To 
assess the sensiti vity o f vibration, we applied 128 Hz 
tuning fork. For this purpose, the leg o f  the tuning 
fork was placed on symmetrical areas o f  the skin on 
the plane o f  bony prom inences and the tim e o f 
feeling vibration was measured. When the vibrations 
of the tuning fork became shorter along the limb and 
the feeling in symmetrical points was different, it was 
indicative o f the objective sign o f disturbed vibration 
sensitivity. The results were treated statistically using 
Student's reliability t-test

Discussion^pf results
The patients experienced common diabetic ma­

nifestations like periodic dry m outh, thirst and an 
increased urination volume.

DPN diagnosis w as m ade based on the typical 
clinical manifestations o f this diabetic complication, on 
the findings o f neurological examination o f the patient, 
and special tests.

96 (76.2%) patients complained o f  a dull diffuse 
pain in sym m etric parts o f  the lower limbs, in 40 
(31.7% ) patients it was so intense that kept them 
from sleeping properly ; paresthesia , w hich 
manifested itself by goose pimples sensation in 
(69.8% ) patients, tingling in 82 (65.1% ) patients, 
numbness in 92 (73.1 %) patients. 20 (6.3%) patients 
felt painful tonic spasms in the calf m uscles o f  the 
foot, heaviness in the lower extremities was reported 
in 22 (17.5%) patients. 24 (19.0% ) patients did not 
complain of their nervous system. Objectively, there 
were disorders in pain  sensitiv ity  in 104 (82.5% ) 
patients and tem perature sensitivity  in 106 (84% ) 
patients with polyneuritic type. M otor changes, pre­
sented with weakness in the distal parts o f  the legs, 
especially in the extensors o f  the foot were recorded 
in 28 (22.2%) patients. Reducing Achilles (tendon) 
reflexes on the feet was observed in 72 (57.0%) pa­
tients, lack o f  them in 16 (12.7%o) patients. Vege­

tative-trophic disorders in the form o f thinning and 
peeling w ere observed In 76 (60.3% ) patients, im­
paired growth o f  hair on the legs in 46 (36.5%) pa­
tients, disorders o f  the nail trophic in 50 (39.7% ) 
patients.

A ccording to the resu lts  o f  neuro logical exa­
mination and duration o f the underlying disease, the 
following clinical forms of DPN have been identified:

When diabetes lasted not more than a year, distal 
symmetrical sensory polyneuropathy was the most 
common. W hile studying the neurological status we 
defined sensitive reflex disorders o f varying severity. 
Disorders o f  sensitivity were polymorphic. The pa­
tients complained o f  numbness, pain, cold feeling in 
the low er extrem ities. The intensity o f  pain in the 
legs grew  at rest and at n igh t to  indicate its neu­
rogenic nature and is characteristic differential-diag­
nostic feature o f this particular diabetic complication, 
as in most vascular complications the pain syndrome 
occurs at exertion during the day. However, there 
was no weakness in the distal and proximal muscle 
groups o f the lower limbs found while studying the 
neurological status or with functional loads.

When diabetes with DPN lasted under 10 years, 
the patients experienced predominantly distal sym­
metric sensorim otor polyneuropathy. Typical comp­
laints o f  these patients w ere an increased fatigue 
when walking, weight loss in the muscles o f the legs. 
In all cases there  w as a po lyneuritic  type o f  sen­
sitivity disorders. The patients complained o f feeling 
heat or "icy" cold in their soles, "shooting” and "stab­
bing" pain and paresthesia in the legs, cramps in the 
shin m uscles and those o f  the toes. 8 patients expe­
rienced breach jo in t and m uscular sensations in the 
toes. 2 patients had disorders o f  the sensitivity by the 
type o f  hyperesthesia  w ith  som e elem ents o f  hy- 
perpathia on the feet and ^ g s  along the front surface 
o f the shins up to the knees. Knee-jerks in 7 patients 
were more vivid, in 5 o f them they were weakened, 
in other 2 they did not respond. Achilles reflexes we­
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re lacking in all the patients o f  this group. Besides 
sensitive reflex disorders all the patients were re­
vealed weakness in peroneal muscle groups, which 
was found in 6 patients at the rear flexion o f the foot, 
and in 8 o f them only in case o f functional load (wal­
king on heels). We also observed m oderate hypot­
rophy o f muscles o f legs and feet.

In patients, suffering from diabetes for more than 
10 years we observed sensqrim otor polyneuropathy 
and that with lesions o f distal and proximal segments 
o f  the feet. All the patients had difficulty rising from 
a seated position  and c lim bing  a ladder, w hich 
evolved gradually (from a few weeks to 1.5-2 years) 
and was not accom panied by pain. W hile studying 
the neurological status, we diagnosed two patients 
with paresis o f the quadriceps muscle o f thigh up to
3 points and in one up to 4 points. In 3 cases the 
weakness was only determ ined in functional acti­
vities. In all cases the w eakness was observed in 
peroneal muscle groups: in 3 patients up to 3 points, in
4 individuals up to 4 points, in other 2 people only

with a functional load. Reducing muscle strength was 
accom panied by hypotonia and hypotrophy o f the 
thigh m uscles, 5 patients also experienced hypot­
rophy in the m uscles o f  legs and feet. All patients 
were lacking Achilles reflexes, the knee ones were 
reduced in 3 patients and 4 o f  them  w ere lacking 
Achilles reflexes. In all cases we observed surface 
sensitivity disorders with polyneuritic type like "glo­
ves” and "socks", reducing vibration sensitivity in the 
feet. There were no sensitivity disorders in the area 
o f the thighs.

State o f  surface and deep types o f  sensitivity in 
patients with diabetic polyneuropathy.

The most common clinical manifestation o f DPN 
is a disorder o f sensitivity, ranging from mild numb­
ness in the toes to deep anesthesia with neuropathic 
ulcers and arthropathy.

State o f  surface and deep sensitivity in patients 
with DPN is shown in Table 2.

Table 2 shows that patients, suffering from DPN 
with diabetes duration for under a year have mainly

Table 2
State of surface and deep sensitivity in patients with diabetic polyneuropathy

Types of sensitivity Group I 
(n=32)

Group II 
(n=50)

Group III 
(n=44)

hypalgesia 14 (43,7%) 45 (90% ) 37 (84,1%)
hyperalgesia 17(53,1% ) 3 (6%) -

analgesia ^ - 2 (4%) 7 (15,9%)
therm ohy pe sth es i a 14(43,7% ) 46 (92%) 37(84 ,1% )
thermanesthesia - 2 (4%) 7(15 ,9% )
thermohyperesthesia 17(53,1% ) 3 (6 % ) -

vof the tactile sensitivity 19(59,4% ) 32 (64%) 36(81,8% )
hyperesthesia 18 (56,3%) 3 (6%) -

hyperpathia 5(15,6% ) 10(20% ) 9 (20,5%)
allodynia 4 (12,5%) - -

vof the vibration 
sensitivity

20 (62,5%) 46 (92%) 44(100% )

batyhypesthesia 4(12 ,5% ) 8(16% ) 9 (20,4%)

irritation o f  nerve fibers and clinical signs o f  hy­
persensitivity o f distal sections o f upper and lower 
extremities as well as allodynia. With longer duration 
o f diabetes symptoms o f loss o f  nerve fiber function 
occur, as evidenced by a decrease in surface and 
deep sensitivity.

Thus, patients with DPN experience an increase 
in the threshold o f superficial and deep sensitivity, 
which in turn explains the insensitivity o f  these pa­
tients to different micro traum as and a high risk o f 
diabetic neuropathic ulcers o f the feet.

Among the deep sensitivity types in DPN it is the 
vibration sensitivity that gets impared first. We stu­
died it using 128 Hz tuning fork, which was placed on 
the symmetric areas in the projection o f bony emi­
nences and the tim e o f  feeling  v ibrations was

* measured in seconds [90, 99]. As an objective sign o f 
vibration sensitivity disorder, we took a drastic re­
duction o f duration o f feeling tuning fork vibration on 
the distal segments o f  the feet compared to those o f 
the hands and took into account the dynamics o f the 
time growth o f feeling under the influence o f treat­
ment. The param eters o f  the vibration sensitivity on 
the feet in patients With DPN before and after the 
treatm ent are shown in Table 3.

As table 3 shows, while examining the patients o f 
group I, we found out, that the tim e o f feeling the 
vibration on the feet decreased by 45,8%  compared 
to the control group. f 1

The patients in group II, suffering from diabetes 
for under 10 years, show ed a decreased time o f 
feeling vibrations on the feet by 55.1 % compared to
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Table 3
Indices of vibration sensitivity on the feet and distal parts of the hands in patients with 

diabetic polyneuropathy (in seconds) (M±m)
Groups of 
patients

Control group I II III

On the feet 13,48 ± 0 ,5 6  
(n=20)

7,30 ±0,51 
(P<0,001) 

(n=32)

6,05 ± 0,33 
(P<0,001) 

(n=50)

5,25 ±0,41 
(p<0,001) 

(n=44)
On the distal parts 
o f the hands

14,$6 ± 0 ,98
(n=20)

11,8 ±0 ,40  
(p<0,05) 
(n=32)

10,89 ± 0 ,38  
(P<0,01) 
(n=50)

10,20 + 0,41 
(p<0,01) 
(n=44)

Note: p -  reliability compared to the control group

the control group.
The patients in group III suffering from third dia­

betes for more than 10 years showed a decreased 
time of feeling vibrations on the feet by 61% compa­
red to the control group. Indices o f the vibration sen­
sitivity in the distal parts o f  the hands are shown in 
table. 3.

When measuring the time o f  feeling vibrations in 
the distal parts o f the hands in the patients o f group I, 
we found out, that it was reduced by 18.9% com ­
peared to the control group, t h e  time o f feeling vibra­
tions in the distal parts o f the hands in the patients o f 
group was by 25.2%  lower than that in the control 
group. In the patients o f  group III the time o f  feeling 
the vibration in the distal parts o f  the hands was re­
duced by 29.9% compared to the control group.

Due to the fact that in DPN peripheral nerves o f 
“P the lower limbs get affected more, compared to the 

upper ones, we calculated the ratio o f vibration sen­
sitivity on the distal parts o f  the hands to that o f 
vibration sensitivity on the feet.

In the patients o f group I the ratio o f  vibration 
sensitivity on the hands to those on the feet was 1.60. 
Among the patients o f group II the ratio o f vibration 
sensitivity on the distal parts o f the hands to that o f 
vibration sensitivity on the distal parts o f the feet was 
1.80. The ratio o f vibration sensitivity on the distal 
parts o f the hands to that o f  vibration sensitivity on 
the feet in patients o f group III was 1.94.

Therefore, in patients having DPN peripheral ner­
ves o f the lower limbs get affected more compared 
to the upper ones, as evidenced by the ratio o f values 
o f vibration sensitivity on the hands to those o f vib­
ration sensitivity on the feet. It is increasing with the 
duration of DM with DPN.
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K JIIH IH H IO C O E JIH B O C T IX B O P H X  3
^IA B E T H H H O K ) nOJTIHEHPOIT ATI CIO

/./. Eixoyc, B.M. TlauiKoecbKuu, I.I. Kpimyn,
H.B. Bacujibeea, O.E. HpeMnyn

Pe3K)Me. BnBHem KjiimHHi 0C06jiHB0CTi nepeSiry Ta cTatt 
BiSpauiHHoV nyTjiHBOCTi y XBOpHX 3 îaSeTHHHOK) rioJiiHeHpona- 
Tieio 3ane>KH0 Bi# TpHBajrocTi ijyKpoBoro fliaSeTy. Hpw /jia6e- 
THHHiH nojiiHeHponaiii 6ijibine cTpaacaaioTb nepH(J)epHMHi HepBH 
HPDKHix KiHIliBOK nOpiBHJIHO 3 BepXHiMH, npO mo CBl^WTb iH êKC 
cniBBiAHonieHHa noKa3HHidB Bi6paiUHHoi HyniHBOcTi khctch #o  
noKa3HHKiB BiSpauiHHoV nyTUHBOCTi Ha CTonax, hkhh  
36ijibiLiy(;TbCH no \tipi TpHBaJTocri uyKpoBoro aia6eTy.

K j u o h o b i  c j io e a : ^iaSeTH M H a n o jiiH e H p o n a T ia , uyK pO BHH  

.aiaSeT.

K JIH H H H ECK H E O C O E E H H O C T H IIA U H E H T O B  C 
JHAEETHHECKOft flOJIMHEHPOIIATHEH

H.H. Eunoyc, B.M. TlauiKoecKuu, H.H. Kpuuyn,
H.B. Bacuiibeea, O.E. HpeMMyK

Pe3ioivie. PfoyneHbi kjihhhhecKHe 0C06eHH0CTH H BH6paijH- 
OHHaST HyBCTBHTeJTbHOCTb y  naUHeHTOB C ^ H a 6eTHHeCKOH nO JIH - 

HeHpon aTHCH b 3 aBH chm o cth  o t  jUTHTeiTbHOCTH caxapHoro /twaSe- 
Ta. ripn AHaSeiuHecKOH nonmieHponaTHH 6ojibme cTpa/iaioT ne- 

^ pH^epHnecKHe HepBbi hh>khhx KOHeHHocTew no cpaBHeHmo c 
BepxHHMH, o neM cb Hĵ e Te jib CTBy er HH êKC cooTHomeHHH noKa- 
3aTejien Bn6pauHOHHOH nyBCTBHTejibHOCTH Ha pyKax k noica3a- 
TejMM BHSpaixHOHHOH HyBCTBHTejiLHOCTH Ha CTonax.

K jnoneebie cjioea: ^HaSeTHHecKaa.nojiHHeHponaTĤ , ca- 
xapHbm ;m a 6eT.

B r y y  VhpanHbi "Evkobhhckhh rocyjiapcTBcmibiH  
MCjuiiuiHCiv'HH yi!HBepcHTeTM, r. MepnoBUbi

Clin, and experim. pfithol.- 2017.- Vol.16, N°1 (59).-P.24-27.
Hadiuiuna do pedaxifii 19.02.2017 

Pei\emeHm- doif. O.A. OneHoeuH 
© 1.1.Bilous, V.M. Pashkovskyi, I.I. Krichun, N.V. Vasylieva,

O.B. Yaremchuk, 2017

27


