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Abstract

Objective.— To assess if electrostimulation of éolimbs relieves lower limbs venous insufficienmeyated symptoms
during pregnancy.

Patients and methods.— A two-step study was cdedu€irst, a monocentric prospective preliminaxydyg including 30
pregnant women wasconducted to assess the effeelsctrostimulation on fetal monitoring and utericontractions. Then, a
multicentric prospective non-randomised study idiolg 58 pregnant women with a gestational age eiv@3 and 33 weeks
of amenorrhoea was conducted to evaluate the e#tichulation treatment. This evaluation was basedaoclinical
examination performed pre- and post-treatment, \d@Iquestionnaire filled out pre- and post-treatinend a daily diary
filled out by the patient during treatment duratidneatment duration was 21 days including twoydtx¢éatment sequences of
20 min. Three groups of patients were identifieddahon initial intensity of venous insufficiencylated symptoms (group 1
minor symptoms, group 2 moderate symptoms, grosgveére symptoms).

Results.— Preliminary study showed no interferenbetween electrostimulation and fetal cardiac mmyt uterine
contractions and maternal uterine and fetal unddilcteries Doppler. Concerning the evaluationhef électrostimulation: in
group 1, electrostimulation significantly reducegafty legs sensation ( p < 0,001) and calves pair=(0,02) between the
beginning and the end of the treatment. The foaresccalculated with the CIVIQ questionnaire deseeaafter treatment and
a significant reductionwas noted for generaliseith igeling ( p = 0,04) and psychological impact € ®,03). In group 2, a
significant decrease was noted for tiredness Qp081), heavy legs sensation ( p < 0,001), cale&s (pp < 0,001) and edema
( p = 0,02) between the beginning and the end eftteatment. The four scores calculated with th&l@lquestionnaire
significantly decrease after 21 days of treatméngroup 3, a significant decrease of heavy legsagon ( p = 0,03) and
calves and malleoli perimeters ( p < 0,05) was chodter 21 days of treatment, the four scoresudated with the CIVIQ
questionnaire significantly decrease ( p < 0,05peW comparing the three groups, beneficial effeftthe treatment are
mostmarked in group 2 regarding subjective symptddi¥1Q questionnaire scores and leg pain. Accadim the patients,
effectiveness and tolerance of the treatment rafrged good to excellent in the three groups.

Discussion and conclusion.— Electrostimulationais effective and well-tolerated treatment of lowenbs venous
insufficiency-related symptoms in pregnant womésiuke during pregnancy did not show any effectietus and pregnancy.
©2008 Published by Elsevier Masson SAS.
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1. Introduction

Many women present symptoms of lower limbs veniogsifficiency during pregnancy, such as heavy legs,
painful legs, cramps, varicose veins, varices aukma, generally occurring during the second Halfegnancy.
These problems tend to increase with the numb@regnancies. The treatments currently used arbptanic
agents and elastic hosiery. Rutoside has prowverefficacy on the symptoms of venous insufficieriny
comparison to a placebo, but it is not recommertlechg pregnancy. Elastic hosiery also improvessymptoms
of venous insufficiency [1]. Electrostimulation§E) has proven its efficacy in the improvementhaf symptoms
of lower limbs venous insufficiency and in the duyadf life of the patients during pregnancy [2This study was
conducted in pregnhant women in order to judge #eeaf the method during pregnancy and to verifyniggact on
quality of life. A preliminary study relating toO3women showed the absence of interference of 8iE \Eith
foetal monitoring (foetal cardiac rhythm [FCR] atmtography) and with foetal and uterine DopplemscaThis

study was validated by the committee on the pritecif individuals.
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2. Patients and Methods
2.1 Preliminary study

The objective of this first part of the study wasevaluate the effects of the EST on the FCR arduterine
contractile (UC) activity. It was a single centpeospective study covering 30 patients. Patienith \&n
appointment or hospitalised in the maternity departt of Bichat hospital were randomly offered tharme to test
the EST equipment. During its use the FCR andUf@eactivity were recorded in 16 women, group A, amd
echography with measurement of maternal uterine) (&Hal foetal umbilical (OD) Dopplers in 14 womenowgp
B. The inclusion criteria were pregnancy betwe8rma@d 40 weeks of amenorrhoea (WA) and agreemele to
included in the study. The pregnancies could renabor pathological (threat of premature laboatarded intra-
uterine growth, pre-eclampsia, gestational diabetes

2.2 Efficacy study

Non-randomised multi-centre prospective studyudilg 58 pregnant patients betweénDecember 2004 and
31 June 2006. The criteria for inclusion in thedgtwere: pregnancy, between 23 and 33 WA, age upbunsion
of at least 18, normal foetal morphological scaorymal pregnancy, agreement to fill in the surveitia diary,
agreement to come for final consultation, writte@msent, not having sciatalgia, not having a histdrdeep vein
thrombosis, not taking anticoagulant treatment, mting a psychiatric condition, participating imetwhole
duration of the study, and not being subject tall@gotection.

Upon the inclusion visit the interview and the mikaation collected the anthropometric data of thkles and
calves and the circulatory, medical and surgicaiadny. Circulatory problems of the lower limbs weavaluated
(intensity of the pain of venous origin felt in ttast seven days on a scale of 0 to 100, existencgherwise of
heavy legs, cramps, primo-decubitus restless legg) the patients filled in a quality of life evatioa
guestionnaire, the Chronlc Venous Insufficiency Qieanaire (CIVIQ) [3]. The CIVIQ gquestionnaire adried
calculation of a score from 0 (best quality of Igessible) to 100% (quality of life as impaireditasan possibly
be). A venous echo-Doppler scan of the lower limlas performed in order to eliminate vein thrombosihe
patients were distributed into three groups acogrdo the intensity of their circulatory problenggoup 1 (G1)
patients with minor circulatory problems, group@2j patients with moderate problems, such as crangdgor
oedema, and group 3 (G3) patients with signifigaioblems and presenting with varices and varic@sesv At
the end of the consultation the patients receiveBST device and instructions for use.

The Veinoplus® EST device is the size of a Walknaawd is powered by a 9V battery. Its functionads t
stimulate the muscles of the calf by EST in ordeentail compression of the deep veins of the deigiprove the
venous blood return. The current is applied via twal electrodes of 8 x 13cm placed symmetricafiythe skin
of the central part of the calf on each of the le@his stimulator is European medical certificdE€) certified. It
produces a series of pulses of low energy and laltage of rectangular shape. The shape of theruwave is
symmetrical and two-phase for each pulse, entaitiogtractions of the muscles of the calf that draoat
symmetrical in each leg. The intensity of the eatrcan be adjusted by the patient, accordingeddlerance and
sensitivity of each patient. The rate of the psiisepre-programmed in the device’s microchip. sTrate is defined
so that the pulses are delivered in bursts. Thasgs of pulses produce painless muscular cormracsimilar to
the heart rate. The time between each burst chaag®matically every five minutes. This corregjmoio one
second for the first five minutes, 0.8 secondstlier next five minutes, 0.7 seconds for the nex fiMnutes, and
0.6 seconds for the last five minutes. Each treatnsequence lasts 20 minutes and produces 1,686 tmf
stimulation, resulting in at least 1,500 effectoamtractions of the muscles of each calf.

The treatment protocol consisted of 20 minute€€£8T morning and evening every day for 21 days. The
patients had to fill in the monitoring diary aftlle EST session in the morning, and in the evebéfgre and one
hour after the sequence. The parameters useckidiéiny related to fatigue, heavy legs, pain in ¢hkves and
oedema. These subjective evaluations were meabyredales later coded from 0 to 100 arbitrarysueitabling
monitoring of the evolution of the symptoms on g-ttaday basis. The intensity of the EST was iatid for the
treatment practised in the evening.

At the final visit, the women returned the deviaederwent an interview and a clinical examinaiaemtical to
those of the inclusion visit, filled in an end cdatment CIVIQ questionnaire, and gave their pointiew and their
assessment of the treatment.

For all variables of the questionnaire and theydithe average values were compared to the averhiges
statistical tests such as the repeated measurbsiara variance or paired Student’s t test. #@ comparison of
the three groups, the single factor analysis abwae test or unpaired Student’s t test was used.

Correlations and comparisons of populations wie realised using the Chi? test.
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3. Results
3.1 Preiminary study

The results of the foetal and maternal examinatiuring use of the EST device showed the absenaayo
interference of the device on the FCR, on the Utviac or on the maternal uterine and OD Dopplersler
normal conditions of use. These results are pteden Table 1.

3.2 Efficacy study

Statistical analysis of the CIVIQ questionnairetated to the 58 patients of the second step ofsthdy.
Analysis of the diaries only related to 56 patient&e diaries not used presented too short agefitreatment or
too large interruptions in the practice of the ESF1 comprised 16 patients (15 diaries used), G@pcised 21
patients (20 diaries used) and G3 comprised 2kmati(21 diaries used). The characteristics ofstraple are
reported in Table 2.

In G1 a significant reduction in heavy legs<{0.001) and pain in the calvgs<£ 0.02) was observed between
the start and end of treatment. The perimetershefcalves and the malleoli tended to decrease,nbut
significantly. The four scores calculated in th&/IQ questionnaire decreased after treatment, aot@bty
significantly for the feeling of generalised papm= 0.04) and psychological impag £ 0.03). The level of pain
decreased significantly for the five patients denathe existence of pain before the treatmerttis Ppain reduced
by 74% in relation to its initial level. The pration of patients declaring to feel heavy legspmridecubitus
restless legs and cramps decreased, but not seymtify. These results are reported in Tables 34and

In G2, a significant reduction in fatigue was atved between the start and end of treatment faguatfp <
0.001), heavy leggp(< 0.001), pain in the calvep € 0.001) and oedema € 0.02). The perimeter of the calves
reduced slightly by around 2 to 4 mm, while therpeter of the malleoli reduced sharply and sigaifity by 8 to
9 mm { < 0.001). The four scores calculated in the CI\giGestionnaire fell significantly after the 21 dayfs
treatment. The scale of the reductions reachetb % of the average levels observed before teatmThe
level of pain reduced significantly for thel7 pat&in this group declaring the existence of pafote treatment
(p < 0.001). Furthermore, the proportion of patietgslaring to feel heavy legs and cramps reduagfgiantly
after treatmentp< 0.01). The reduction was not significant wilgard to primo-decubitus restless legs. These
results are reported in Tables 3 and 4.

Table 1
Results of the preliminary study. Impact of the a$ electrostimulation (EST) on foetal cardiacthmy (FCR),
uterine contractions (UC) and maternal uterine (ldby foetal umbilical (OD) Dopplers.

Parameter Result Population| Frequency (%

Group A,n=16

FCR Normal 15 93.8
Hypo-oscillating 1 6.3

Uterine contractions No UC before EST 14 87.5
Presence of UC before EST 2 12.5

EST interferences on FCR/UC| No change to recording 16 100.0
Changes to FCR and/or UC 0 0.0

Group B,n=14

Umbilical Doppler Normal 13 92.9
Increased 1 7.1

Uterine Doppler Normal 9 64.3
Limited 2 14.3
Increased 3 214

EST interference on OD/UD | No change to Dopplers 14 100.0
Change to Dopplers 0 0.0
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Table 2
Characteristics of the sample

Gl (h=16) G20=21) G3(0=21)
Age (years) 31.1+29 32.7+4.1 324+3.6
Current professional activity (%) 88 86 67
Working conditions (%) Sitting 57 72 50
Standing 36 22 43
Both 7 6 7
Means of transport (%) Car 69 47 54
Public transport 31 41 31
Foot 0 12 0
Other 0 0 15
Regular physical activity (%) 60 76 57
Parity 1.7+0.7 1.8+£09 2.0x0.9
Gestation 1.7+£0.8 20x+1.0 25+14
Term of pregnancy Minimum 23 weeks 23 weeks three days | 23 weeks
Maximum 31 weeks three 33 weeks 32  weeks
days two days

In G3, a significant reduction was observed invigdags ¢ = 0.03). The perimeters of the calves and malleol
decreased significantly by around 4 to 7 npw(0.05 for the four measurements). After the aysdof treatment,
the four scores calculated in the CIVIQ questiore&ll significantly p < 0.05). The reduction was between 43
and 67 % of the average levels observed beforéntezd. The pain also reduced significandy<0.001) for the
18 patients who declared having pain before thatriient. This reduction was 63% of the initial leg€ pain
declared. Before treatment, 90% of women in thimupg declared having heavy legs and 70% having gsam
After treatment, a significant reduction in theseljlems was observed, namely around 5@% (©0.01). These
results are reported in Tables 3 and 4.

When the three groups are compared, G1 showsrladeed results than the two other groups. The fimale
effect of the treatment is most marked in G2 comoersubjective symptomg € 0.001), the results on the CIVIQ
score p < 0.05) and pain in the legs € 0.05). The effect of the treatment halved thmber of patients declaring
to have pain in the legs and/or cramps. This effeems greater in G2 and G3, but the differenoetisignificant.

The efficacy of the treatment felt by the patientss the same for all three groups. It was consitlgood to
excellent (Fig. 1). The tolerance to the treatnveas also the same for all three groups. It wasndel excellent
by all patients (Fig. 2). Lastly, 63% of patieaisG1 and 86% patients of G2 and G3 declared tayt were
satisfied with the treatment by the EST device.

Table 3
Summary of the results obtained through the CIVi@gtionnaire between the start and end of treatment
Gl G2 G3
Before After p Before | After p Before | After p

Criteria ttt ttt ttt ttt ttt ttt
Right calf (average in mm) 355.9 354.7 ns 355.2 .@52| ns 359.8 355.0 | 0.01
Left calf (average in mm) 355.3 353.4 ns 352.2 848] ns 363.3 358.1 | 0.02
Right malleolus (average in mm) 229.4 227.2 ns 234{ 226.4 | <0.001 | 236.7 232.4 | 0.007
Left malleolus (average in mm) 226.9 225.3 ns 233{3224.3 | <0.001 | 236.4 229.0 | 0.005
Feeling of generalised pain 20.7 11.7 0.04 |44.0 8.3 <0.001 | 47.9 26.5 <0.001
Average AU (%)
Physical impact 15.6 11.3 ns 34.5 8.6 <0.001 | 345 19.6 0.03
Average AU (%)
Psychological impact 141 5.4 0.03 | 28.3 3.2 <0.001 | 41.4 15.7 <0.001
Average AU (%)
Social impact 8.3 2.5 ns 36.1 5.6 0.0083 | 32.6 10.6 ns
Average AU (%)
Pain in lower limbs (average EVA) 11.5 3.0 [0.05 |43.0 5.7 <0.001 | 43.9 17.3 <0.001
Heavy legsti %) 50.0 18.8 ns 71.4 28.6 | <0.01 | 90.5 42.9 <0.01
Primo-decubitus restless legs%) | 25.0 6.3 ns 35.0 100 | <0.01 |15.0 0.0 <0.01
Cramps § %) 37.5 6.3 ns 50.0 5.0 ns 70.0 20.0 ns

AU: arbitrary unit; ttt: treatment
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Table 4
Summary of the results obtained through the diatywben the start and end of treatment.

Gl G2 G3

Start End p Start End p Start End p
Fatigue 43.1 38.3 0.07 50.8 37.2 <0.001 |48.7 47.4 0.46
Average AU
Heavy legs 29.2 21.4 <0.001 |39.2 20.4 <0.001 |43.1 38.3 0.03
Average AU
Pain in calf 135 6.6 0.02 20.9 11.8 <0.001 |26.8 24.9 0.72
Average AU
Oedema 15.1 15.9 0.61 19.7 14.4 | 0.02 24.9 24.4 0.68
Average AU

AU: arbitrary unit
4. Discussion

In this study, the average parity and the averageber of gestations increased from G1 to G3. Kriwvn
impact of pregnancy on the onset of circulatorybpgms tallies with this result and seems to indicatgood
distribution of pregnant women within the threeups.

The symptoms of lower limbs venous insufficiencg a very common problem in daily obstetrical prast
namely heavy legs, cramps, varicose veins, oeddrtiedower limbs and varices [4,5]. These prolddend to
aggravate during pregnancy and with the numberegmancies, and regress in variable proportiores dftlivery
[5]. The treatments currently available are priatliipphlebotonic agents and elastic hosiery ondiagr limbs. In
a recent press review concerning treatment of Idiwdys venous insufficiency during pregnancy [twas found
that rutoside offered an improvement in symptomsdmparison to a placebo. However, although wideslgd,
this drug is not recommended during pregnancy amyshcurrently stand. Elastic hosiery also impeovee
symptoms of lower limbs venous insufficiency [1However, wearing elastic hosiery is often tiresdimethe
patients (discomfort, difficulties in putting it pand is often not well tolerated when it is h®he result is a rather
poor observance in daily practice.
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In a previous study [2], it was demonstrated #BST in practice restored a physiological venousvfend
drained the muscle of the blood that had accunuitdiere. A significant improvement in the qualitylife of the
patients using EST was also found, particularl{eiims of fatigue and psychological energy. Theafdhe EST
device has even been reported in the treatmentchfanic leg ulcer, for which the usual treatmeo¢ginot offer
recovery. After the use of EST in addition to llozeatment recovery was obtained, and the ulcgabeo recur
when the patient stopped EST for personal reasBesumption of the treatment led to recovery [6].

EST of the sacral roots in rats at high dosesrsbeers per day for almost the whole duration efgpancy did
not cause miscarriage (even though the roots écéhnvix were stimulated), retarded growth or defor [7]. The
authors of this study concluded that EST of theadaoots as part of the neurological vessels caoldas a rule be
responsible for miscarriage or deformity in the lamnspecies in the event of unwitting use at thenmgy of
pregnancy. Furthermore, transcutaneous electnieale stimulation (TENS) has been widely used i phst,
applied in the lumbar and suprapubic regions, lieve the pain of labour without harmful effect ftve mother or
the foetus [3-10]. Some authors have tried tdgast the work in women over 40 weeks in using B&Tcertain
acupuncture points (foot and ankle). The latanétto obtain contractions was four hours, but nepawent into
labour [11]. Lastly, the improvement in Dopplersdafoetal growth after transcutaneous EST was tegan
mothers of foetuses presenting intra-uterine grawtardation of vascular origin, in comparisonhe foetuses of
mothers treated with rest alone [12].

In this study which evaluated a particular popatati.e. pregnant women for whom the therapeusesal is
poor, we show that EST of the lower limbs can imprdhe objective and subjective symptoms of venous
insufficiency and the general condition, resultinga significant reduction in the feeling of geried fatigue.
These effects are particularly marked in the groapstituted of patients with moderate problems (GR)e effect
is less marked on G3, constituted of patients witinificant problems, maybe due to the fact that skudy
duration was too short. Unfortunately in this prnéhary study we did not perform venous Dopplershaf lower
limbs at the end of treatment in order to evalualbether or not there was an improvement in therperars
measured by Dopplers.

5. Conclusion

EST seems in the short term to be an effectivevesititolerated treatment of the symptoms of lowebs
venous insufficiency in pregnant women. Its usandupregnancy has no impact on the foetus. Thiadpdus®
EST device should be able to advantageously conguleitihe poor therapeutic arsenal for problems tinte
venous insufficiency in pregnant women. A longeidg should demonstrate that this method couldrgmrie in
the long term to the obtaining of general wellbeémgregnant women suffering from functional venpusblems.
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