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Abstract Objectives: The efficacy of a buckwheat herb
tea was determined in patients with chronic venous
insufficiency (CVI) in a single-centre, randomised,
double-blind, placebo-controlled clinical trial.
Methods: Sixty-seven male and female patients (22–74
years) with CVI were randomly divided into two groups
after a 2-week run-in period. They received either buck-
wheat herb tea (Fagopyrum esculentum) or a placebo
tea for a period of 3 months. The main outcome
measure was the lower leg volume determined by ultra-
sound. Subjective symptoms were assessed by a clini-
cal symptom score system. The femoral vein diameters
were measured by B-scan sonography. In a subgroup
of patients capillary permeability was determined by
cutaneous fluorescence angiography.
Results: Although the mean partial leg volume did not
change in the treatment group (from 2041 to 2073 ml),
it increased in the placebo group by 110 ml (from 1972
to 2082 ml) according to intent to treat. The difference
between the groups was significant. The subjective clini-
cal symptoms were significantly reduced in both groups.
The mean diameters of the femoral veins were reduced
and capillary permeability was improved, but neither
change was statistically significant. No drug-related
adverse effects were observed.
Conclusion: CVI is a very placebo-sensitive condition.
The treatment with buckwheat herb tea is safe and
could have a favourable influence on patients with CVI
such that further oedema development is prevented.
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Introduction

Venous disorders are not uncommon in modern soci-
ety and several studies on venous disorders have been
carried out [1]. In Germany alone, about 10 million
people are affected and 5 million suffer from advanced
venous insufficiency [2].

Chronic venous insufficiency (CVI) includes disor-
ders due to varicose veins or thrombosis (post-throm-
botic syndrome). Three major stages of severity are
distinguished. Early stage I is characterised by daytime
ankle and lower leg oedema with dilated veins. The
next stage II is distinguished by chronic oedema with
additional hyper- and depigmentation of the skin
and/or induration of the hypodermis. These changes
can lead to the development of ulcer, which marks stage
III of chronic venous insufficiency. The standard treat-
ment of CVI is physical therapy with compression
stockings and exercise. However, in contrast to drug
therapy, compliance is very low [3]. Drug treatment is
considered effective if the effects of venous occlusion,
such as oedema and ulcer are improved or the pro-
gression of the disease is slowed or halted. In Germany
several phytotherapeutic products are popular and are
being widely used, among which buckwheat herb is of
interest.

Buckwheat herb (Fagopyrum esculentum) has a high
content of rutin (quercetin-3-rutinoside), a flavonoid
that is partially metabolised in the intestine and
excreted in the urine [4]. Pharmacological studies have
demonstrated the following effects of rutin: normali-
sation of an increased vascular permeability and
fragility [5, 6], oedema protection [7], hyaluronidase
inhibition [5], vasoconstriction [8, 5], epinephrine
potentiation [8, 9], and an antioxidative effect [10, 11].
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From these actions a normalisation of capillary
function, a reduction in oedema and inflammation,
which are thought to correlate with clinical symptoms,
is expected from the therapy of CVI with rutosides on
theoretical grounds. This was demonstrated for O-(b-
hydroxyethyl)-rutosides, semisynthetic derivatives
chemically similar to rutin [12–14].

Only one uncontrolled study with buckwheat herb
treatment has been published, which demonstrated an
improvement in 64% of the 166 patients examined [15].
Therefore, this double-blind trial was conducted to sub-
stantiate the clinical experience with buckwheat herb
tea with emphasis on oedema protection. The purpose
was to evaluate the effect of buckwheat herb tea on the
lower leg volume and the subjective symptoms due to
CVI.

Materials, methods, and subjects

Seventy-seven male and female patients, aged 22–74 years, suffering
from chronic venous insufficiency stages I and II entered the
study after giving their informed consent. All of them were previ-
ously known to the trial centre, an outpatient centre for vascular
and circulation disorders. The inclusion criteria were: ankle and/or
lower leg oedema, a clinical subjective symptom score of at least
3, stem varicosis and/or post-thrombotic syndrome and/or valvu-
lar insufficiency of the deep veins. The major exclusion criteria
were stem and branch varicosis, as well as perforating veins with a
surgical indication, active or healed ulcers cruris, acute thrombosis
or venous inflammation, oedema due to cardiac or renal
insufficiency, concomitant therapy with diuretics, dihydroergota-
mine drugs or any other drugs for venous therapy, and other severe
disorders.

All inclusion and exclusion criteria, including the main efficacy
parameter and clinical symptom score, were assessed by a thorough
physical entrance examination. Eligible patients entered the 2-week
run-in phase, during which all patients received the placebo tea 3
times daily. Then all patients were randomly allocated to a group
receiving either the buckwheat herb or placebo tea. The randomi-
sation was carried out by Rancode computer software (IDV
Gauting, Germany). During the active treatment phase all patients
took the study medication 3 times a day before meals and reported
to the study centre after 2, 4, 6, 8 and 12 weeks. A 4-week postob-
servation period followed, during which all patients received the
placebo tea again.

The main efficacy parameter was the lower leg volume of
the more seriously affected leg. It was determined by the sum of
the foot volumetric measurement by a Gutmann volumeter and the
ultrasound volumetric measurement of the lower leg above the ankle
[16]. The femoral vein diameters were assessed as a secondary
parameter by B-scan sonography. A descriptive evaluation of
the venous status was performed by a venous Doppler examina-
tion. The clinical score of the subjective symptoms was determined
by the sum of the first degree symptom scores where tenseness,
sensation of heaviness and swelling were scored according to inten-
sity on a scale of 0, 1 or 2; and of second-degree symptom scores
where pain, paresthesia, nightly calf cramps, “burning feet” and
“restless legs” were scored according to intensity on a scale of 0, 1/2
or 1. Since the first-degree symptoms are more characteristic of CVI,
they received a higher numerical value. The second-degree symp-
toms are less specific for the disease, but are frequently described
by patients.

As a safety measure standard laboratory tests (serum analysis,
haematology, urinalysis) with validated procedures were carried
out.

A subgroup of 20 patients were selected randomly (a block ran-
domisation method was carried out using Rancode software, IDV
Gauting, Germany) to determine capillary permeability.
Participation was voluntary, and a sample size estimation was not
carried out. Capillary permeability was measured by using cuta-
neous fluorescence angiography. Sodium fluorescein 0.2 ml (20%)
l[1 estimated blood volume was injected into the antecubital vein.
Subsequently, its appearance in skin capillaries of the medial
malleolus was recorded per microscope and video recorder for
5 min. For analysis, the fluorescence intensity of the observed
skin area was determined over the video time of 5 min, the maxi-
mum was found and the basic skin fluorescence was subtracted.
This value was set in relation to the one found 60 s after injection
of the sodium fluorescein. This relative intensity (%) was chosen
as the study parameter, because 60 s after the injection the largest
differences between healthy volunteers and patients with microcir-
culation disorders can be found [17, 18]. For the video capillary
microscopy of the microcirculation of the skin, a microscope with
video was used as an optical system using a method published
by Jung [19]. This fluorescence angiography technique has already
been used in other microcirculation studies with CVI patients
[20–22]

The active treatment consisted of a buckwheat herb tea (100%
dried herb of Fagopyrum esculentum, Fagorutin) with a standard-
ised total flavonoid content of 5%. The tea was packed in tea bags
containing 1.8 g buckwheat herb per bag. One tea bag was used for
one cup of tea. The daily rutin intake amounted to about 270 mg.
The substance rutin is easily extractable from buckwheat herb when
prepared as a hot tea and has better in vitro absorption properties
than pure rutin [23]. The placebo tea was prepared from mallow
leaves (Malva sylvestris L. and/or M. neglecta Wallr.) without deter-
minable amounts of flavonoids. A blinded taste test with pharma-
cists demonstrated that the teas were similar in taste and appearance
and hard to distinguish.

The sample size was estimated assuming an expected decrease
in lower leg volume of 25 ml with the active treatment. It was
calculated to be n = 32 per treatment group (program N of IDV
Gauting, Germany). The change in lower leg volume was assessed
as the difference between the initial value (week 0) and the last
value of active medication (week 12). The evaluation was made by
the t-test for equally distributed variables, and the result was
significant if the P value was below 0.05 (two-tailed). Confidence
intervals were calculated at the 95% level. For an assessment of
the efficacy, the main efficacy parameter was evaluated twice, by
the intent-to-treat and completers’ analysis. Secondary parameters
were tested by the t-test, and P values were calculated for the
completers.

The study was carried out according to the principles stated in
the Declaration of Helsinki /Hongkong 1989, the GCP guidelines,
the requirements of the German drug law, and the currently
accepted scientific standard in Germany [24]. The protocol was
approved by the ethics committees of the regional medical associ-
ations of Norththine-Westphalia and Saarland.

Results

Seventy-seven patients complied with the inclusion
and exclusion criteria and entered the randomisation
phase, and 67 patients completed the study and
qualified for the completers’ analysis. Six dropouts
were from the placebo group, of which one experi-
enced a deep phlebothrombosis. Four dropouts were
from the active treatment group, of which one patient
had to withdraw due to a hip operation. There were
no dropouts due to suspected drug-related adverse
effects.
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The active treatment group consisted of 10 male and
30 female patients with a mean age of 57.3 (9.6) years,
a mean weight of 71.5 (10.4) kg and a mean height of
167.5(7.5) cm. In this group 17 patients suffered from
CVI stage I, 22 had CVI stage II and 1 was classified
as stage III. The placebo group included 14 male and
23 female patients with a mean age of 59.8 (7.3) years,
a mean weight of 73.4(11.8) kg and a mean height of
168.6 (8.0) cm. Nineteen patients of the placebo group
suffered from CVI stage I and 18 from stage II.

The intent-to-treat analysis and the completers’
analysis resulted in the same outcome. The mean par-
tial leg volume did not change significantly after 12
weeks of treatment with buckwheat herb tea (P > 0.1).
According to intent-to-treat, a significant increase was
observed in the placebo group in mean partial leg vol-
ume of 110 ml (P > 0.001, 95% confidence interval :
172–49) after 12 weeks (see Table 1). The difference of
total volumes (initial value minus value after 12 weeks
treatment) between the treatment groups was statisti-
cally significant (P > 0.05). Also, the completers’
analysis did not show a significant volume change in
the treatment group [from 2045(307) to 2080(304) ml
(P > 0.1)]. However, an increase of mean partial leg
volume of 131 ml from 1943 (243) to 2074(333) ml was
observed in the placebo group (P < 0.001, 95% con-
fidence interval: 203–60). The difference between the
groups was significant (P < 0.05).

The individual evaluation in the active treatment
group showed that 16 patients experienced a decrease
in leg volume compared to only 6 in the placebo group.
The mean intraindividual volume change in the active
group was 4(88) ml, whereas in the placebo group it
amounted to 66 (102) ml.

Figure 1 shows the relative fluorescence intensity (%
FLI) observed 60 s after injection of sodium fluorescein
at the medial malleolus before and after 12 weeks of
therapy. In the active treatment group the mean values
for the relative capillary permeability decreased by 15%
(P < 0.03) from 30.3 (6.6)% to 25.8 (8.6)% after 12
weeks, whereas in the placebo group no change was
observed [30.0(4.1) to 30.3 (3.0)%]. Although a phar-
macological effect is assumed, it did not reach statisti-
cal significance when both groups were compared
(P < 0.08).

In Table 2 the femoral vein diameters are listed. The
mean diameter of the right femoral vein was reduced

by 0.35 mm (P < 0.02) and the mean diameter of the
left femoral vein decreased by 0.33 mm (P < 0.02) after
12 weeks of active treatment. In contrast there were no
changes observed with placebo. The differences in
venous diameters before and after therapy compared
to placebo were statistically not significant (P > 0.1
right side, P > 0.2 left side).

As can be seen from Table 3, the subjective symp-
toms were reduced during both treatments. The score
values decreased by 3.6 points due to active treatment
(P = 0.0001) and by 3.0 points due to placebo
(P = 0.0001). Only in three patients of each group there
was no change in symptom score. The differences from
week 0 and the end of treatment (week 12) were com-
pared between the two groups, they did not reach sta-
tistical significance (P > 0.2).
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Week [2 0 12 16
Placebo

Active treatment
Placebo

Active treatment group 2042 (298) 2041 (312) 2073 (309)* 2176 (333)
(P = 0.1907)

Placebo treatment group 1993 (270) 1972 (275) 2082 (339)* 2097 (346)
(P = 0.0009)

* Difference in total volume (week 0 minus week 12) between treatment groups, P = 0.0449

Table 1 Lower leg volume:
partial leg volume of the
more seriously affected leg.
Intent-to-treat analysis. Values
are given as means  with
(standard deviation)

Table 2 Diameters of the femoral veins. The diameters were deter-
mined by B-scan sonography. Values are given as means with (stan-
dard deviation)

Right femoral vein Left femoral vein

Active treatment (n = 36)
Week 0 11.7 (1.69) 11.8 (1.67)
Week 12 11.4 (1.64) 11.4 (1.66)

(P = 0.0186) (P = 0.0136)

Placebo (n = 30)

Week 0 11.4 (1.81) 11.5 (1.82)
Week 12 11.34 (1.75) 11.5 (1.80)

(P = 0.8353) (P = 0.9443)

Table 3 Clinical symptom score values: sum of first- and second-
degree symptom score values. During the  run-in (weeks-2 to 0)
and postobservation (weeks 12–16) periods all patients received
placebo treatment. Values are given as means with (standard devi-
ation)

Week Active treatment Placebo
(n = 36) (n = 31)

[2 6.4 (1.2) 5.9 (0.9)
0 5.8 (1.6) 5.4 (1.1)
2 5.0 (1.6) 4.5 (1.6)
4 4.2 (1.6) 3.7 (1.7)
6 3.2 (1.6) 3.2 (1.5)
8 2.9 (1.7) 2.7 (1.4)

12 2.2 (1.4) 2.4 (1.7)
16 2.0 (1.1) 1.6 (1.3)



All laboratory parameters remained unchanged
throughout the study period, except for a slight
decrease in potassium concentration and an increase
in partial thromboplastin time by 2 s during the active

treatment, the differences were statistically not
significant.

Discussion and conclusions

The main finding of this clinical trial is the temporary
arrest of the presumably continuous increase in leg
volume. The difference between the groups was statis-
tically significant. The additional accumulation of
about 100 ml fluid on average was prevented. It is
difficult to define the clinical relevance of an oedema
protective effect, since there are no studies published
in which volume limits were defined or established.
Studies with healthy volunteers examining the oedema
development of the lower limbs on long-distance air
flights show that a 100 ml increase in lower leg vol-
ume is meaningful in the sense that it marks the
difference between healthy and diseased [25]. With
regard to these results, the prevention of an additional
100 ml fluid is considered clinically relevant in patients
with CVI In other studies with venous active phy-
totherapeutics volume effects of around 45 ml were
found [26], similarly with hydroxyethyl rutosides
[12–14, 27].

The reduction of the partial leg volume is thought
to be due to effects within the macro- and microcircu-
lation. Particularly in the femoral vein, a reduction of
about 1 mm in venous diameter was observed in almost
half of the patients. This 10% reduction in diameter is
a pharmacological effect that may have positive clinical
implications in CVI. Effects on the venous macrocir-
culation were also found for hydroxyethyl rutosides [28].

It is postulated that capillaries and venules in the
microcirculatory system are annealed by rutin. This is
supported by the finding that the fluorescence inten-
sity in the skin tended to decrease after the intake of the
buckwheat herb tea. The capillary action of rutin was
also found in different patient groups with microcircu-
latory disorders treated with buckwheat herb tea [15].

The clinical symptoms, such as tenseness, a feeling
of heaviness, swelling, pain, paresthesias, calf cramps,
burning feet, restless legs and pruritus, were improved
by both buckwheat herb and placebo. The study
showed that CVI is an extremely placebo sensitive con-
dition with regard to these symptoms. It is important
to note that, although the placebo effect is very high,
it tends to decrease with increasing stages of disease
severity.

The study demonstrated that the buckwheat herb tea
used to influenced the relevant parameters of CVI, but
further studies are needed to substantiate this claim.
In conclusion, buckwheat herb tea was well tolerated
and can be considered safe in the supportive treatment
of chronic venous insufficiency.

Acknowledgement The study was carried out at the Zentrum für
Gefäβ- und Kreislauferkrankungen, Rottstrasse 19, D-52068
Aachen, Germany.
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Fig. 1A–C Capillary permeability: percentage relative fluorescence
60s after injection of sodium fluorescein at the medial malleolus.
A Individual data of capillary permeability active treatment; B
Individual data of capillary permeability placebo treatment; C
Mean capillary permeability
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