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Efficacy of Arnica montana D4 for Healing of Wounds After
Hallux Valgus Surgery Compared to Diclofenac
JENS-HAGEN KAROW, M.D.,1 HANS-PETER ABT, M.D.,1 MARKUS FRÖHLING, M.D.,1
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ABSTRACT
Objective: This study was undertaken to answer the question: “Is Arnica D4 as efficacious as diclofenac in
relation to symptoms and wound healing after foot surgery?”
Methods: In this randomized double-blinded, parallel-group study (GCP-standard), the efficacy of Arnica D4
10 pillules (taken orally, 3 times per day) and diclofenac sodium, 50 mg (taken orally, 3 times per day) were investigated for equivalence in 88 patients 4 days after hallux valgus surgery. Outcome parameters were (1) postoperative irritation, (2) patient mobility, (3) rated pain, and (4) use of analgesics. The hierarchic equivalence test based
on one-sided Wilcoxon-Mann-Whitney-U confidence intervals (CIs) was used. Equivalence was perceived, when
the lower margin of the 95% CI was 0.36 corresponding to a range of equivalence of 1/2 standard deviation.
Results: Arnica D4 and diclofenac were equivalent for wound irritation (lower margin of the 95% CI on day
4: 0.4729 for rubor; 0.3674 for swelling; 0.4106 for calor) and patient mobility (0.4726). A descriptive analysis showed the superiority of Arnica D4 with respect to patient mobility (p  0.045).With respect to pain, Arnica D4 was inferior to diclofenac (lower margin of the 95% CI 0.026). No significant differences were found
regarding the use of additional analgesics during the 4 postoperative days (Dipidolor,® Janssen-Cilag, Neuss,
Germany; p  0.54; Tramal,® Grünenthal, Aachen, Germany; p  0.1; and Novalgin,® AVENTIS-Pharma, Bad
Soden, Germany; p  0.1). Arnica D4 was significantly better tolerated than diclofenac (p  0.049). Nine (9)
patients (20.45%) of the diclofenac group and 2 (4.5%) of the Arnica D4 group reported intolerance. There was
no disturbance in wound healing in any of the patients. Arnica D4 is 60% cheaper than diclofenac.
Conclusions: After foot operations, Arnica D4 can be used instead of diclofenac to reduce wound irritation.

INTRODUCTION

clofenac to lessen pain and swelling following surgery is
verified in placebo-controlled clinical studies.1–3
The positive desirable effects of diclofenac are in contrast to possible side-effects such as gastrointestinal bleeding and allergies.4–6 The development of a new generation
of NSAR with selective cyclo-oxygenase-2 inhibitors has,
to date, also not been able to resolve the difficulty of undesired effects.7,8
In the field of homeopathy, Arnica montana preparations
have been used, with very good levels of tolerance, for acute
traumata such as strains, contusions, and bruises.9,10 The ex-

F

or patients with Hallux valgus and Hallux rigidus, orthopedic surgeons, after exhausting conservative measures, use osteotomies of the first ray to correct the deformity. The post-traumatic edemata caused by surgery can,
inter alia, due to abnormal blood circulation caused by compression and dilating, lead to problems in the healing of the
wounds and pain. For this reason, nonsteroidal antirheumatica (NSAR) of the diclofenac type are prescribed
to lessen swelling and as analgesics. The efficacy of di1Orthopaedic
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FIG. 1. First level of the hierarchical analysis, postoperative irritation with the single criterion rubor, swelling, or calor (N  88). Median, percentage, maxima, and minima on the fourth day after hallux valgus surgery. *Significant p-value.

ternal use of Arnica essence (not diluted) may cause skin irritation, and internal use can cause lethal allergic reactions.
These effects are not known for homeopathic pillules of Arnica D4. Some studies to date relating to the postoperative use
of Arnica have produced positive results but, due to methodical weaknesses, are not valid.11 Newer studies from the surgical field showed that Arnica preparations had no advantage
over placebo.12,13 Due to the inconsistent nature of the data
and a presumed potential, further research is necessary. We
wanted to clarify whether Arnica D4 has an influence on symptoms and healing of wounds after standardized foot surgery.

PATIENTS AND METHODS
Eighty-eight (88) patients took part in this randomized,
double-blinded, parallel-group study, which was carried

out, in accordance with good clinical practice (GCP) standards, in an orthopedic hospital from November 2000 until May 2002. Men and women between the ages of 20 and
65 years with the surgical indication “Hallux valgus” or
“Hallux rigidus” on the left and/or right metatarsal I were
included.
Criteria for exclusion were clotting disorders (also due to
low-dose acetylsalicylic acid), rheumatic diseases, serious
metabolic disorders (e.g., diabetes mellitus), arterial occlusive disease, varicosis, lymphoedema, peptic ulcer, and elevated transaminase levels.
The division of the patients in to the Arnica or the diclofenac group was carried out in 11 randomized blocks,
each with 8 patients. The surgeries were divided into categories 1–3 according to the difficulty of the operation as
well as soft-tissue and bone trauma and assigned to blocks
as follows:14–16

TABLE 1. FIRST LEVEL OF THE HIERARCHICAL ANALYSIS, POSTOPERATIVE IRRITATION WITH THE SINGLE CRITERION RUBOR, SWELLING,
OR CALOR: MEDIAN, PERCENTILE, MAXIMA, AND MINIMA ON THE FOURTH DAY AFTER HALLUX VALGUS SURGERY (N  88)
Lower limit of the
one-sided 95%
confidence range

Minimum

Maximum

p-value

10
25

0
0

75
75

0.049

0.62

0.5271–0.7167

0.4729

27,5
32,5

0
0

80
100

0.58

0.53

0.4361–0.6326

0.3674

20
20

0
0

75
50

0.89

0.49

0.3925–0.5894

0.4106

Median
Rubor
Diclofenac
Arnica D4
Swelling
Diclofenac
Arnica D4
Calor
Diclofenac
Arnica D4

Confidence
interval at MannWhitney-value
for p  0.90

MannWhitneyU-value

Bolding signifies significant p-value. Underlining signifies the side of the limit (used for one-sided 95% confidence range).
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TABLE 2. SECOND LEVEL OF THE HIERARCHICAL ANALYSIS, CONVALECENCE, RECORDED FROM PATIENT MOBILITY
(MINUTES OUT OF BED) FROM THE FIRST TO THE FOURTH DAY AFTER HALLUX VALGUS SURGERY (N  88)

Median
1st day
Diclofenac
Arnica D4
2nd day
Diclofenac
Arnica D4
3rd day
Diclofenac
Arnica D4
4th day
Diclofenac
Arnica D4

Minimum

Maximum

0
0

180
90

25
30

0
0

240
360

37.5
50

0
0

330
450

0
0

300
360

2.5
4.5

60
120

p-value
(4th day)

MannWhitney
U-value(4th day)

Confidence
interval at Mann-Whiney-value for
(4th day) p  0.90

Lower limit of
the one-sided
95% confidence
range

0.045

0.62

0.5274–0.7205

0.4726

Bolding signifies significant p-value of the fourth day taken for the endpoint to be evaluated. Underlining signifies the side of the
limit (used for the one-sided 95% confidence range).

sually indistinguishable from the Arnica pillules. In addition,
patients from both groups received ranitidine, 150 mg, twice
daily, which was needed in combination with diclofenac as
gastroprotective therapy.
Postoperative irritation was recorded with the criteria “rubor,” “swelling,” and “calor.” On the fourth day after
surgery, the criteria were determined for each patient by the
surgeon. After inspection and palpation, the results were entered on a visual analogue scale (VAS) from 0 to 100, for
which 0  none, 25  weak, 50  medium strong, 75 
strong, and 100  very strong. The patients’ convalescence
was recorded in terms of patient mobility. On the fourth
postoperative day, in the evening, each patient indicated on
the questionnaire how long she or he had been out of bed.
Pain on the fourth postoperative day was calculated as an
area under the curve (AUC). In the morning and in the evening,
patients indicated pain by using the same VAS as noted above.
The analgesics Dipidolor,® (Janssen-Cilag, Neuss, Germany), Tramal,® (Grünenthal, Aachen, Germany), and Novalgin® (AVENTIS-Pharma, Bad Soden, Germany) were
administered, according to hospital standards, in individual
or combined doses as requested by the patients and documented to record the additional need for analgesics.

Category 1—Operations with subcapital corrective osteotomy on the first ray and if necessary on the proximal
phalange. (Chevron-osteotomy and modifications according to Akin)  5 blocks
Category 2—Diaphysial osteotomies on the first ray (Scarfosteotomy) or athrodesis of the first tarsometatarsal joint
(modified Lapidus arthrodesis)  4 blocks
Category 3—Complex corrections of the forefoot with operations on the first ray according to Scarf Ludloff as well
as corrective osteotomies on the small toes (OP in
accordance with Helal, Weil, Hohmann cited in Refs.
14–16)  2 blocks.
To exclude iatrogenic effects on the degree of trauma, all
operations were conducted by the same surgeon.
For 4 days postoperatively, the patients received either diclofenac sodium, 50 mg, 3 times daily or 10 pillules of Arnica D4 (WALA) 3 times per day. The pillules were produced
by WALA, Bad Boll, Germany, in accordance with the HAB
1, rule 39a (the rule is in the Homeopathic Pharmaceutical
Manual [in German], Stuttgart: German Pharmacist Association, 2001). The drugs were prepared in a gelatin capsule,
which, as the content was identical in appearance, were viTABLE 3. THIRD LEVEL

AUC
Diclofenac
Arnica D4

OF THE

HIERARCHICAL ANALYSIS, PAIN

Median

Minimum

Maximum

p-value

MannWhitneyU-value

2325
3450

0
480

7800
6240

0.027

0.6366

Lower limit of the
confidence interval
at Mann-Whitneyvalue (p  0.90)

Lower limit of the
one-sided 95%
confidence range

0.7337

0.2662

Note: The average total pain recorded by the addition of the 8 visual analogue scale pain-related details over 4 days, calculated as
AUC [area under the curve] is shown.
Bolding signifies significant p-value.
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The study was conceived as proof of therapeutic equivalence (i.e., noninferiority). A hierarchical test for therapeutic equivalence was set up and outcome parameters were
based on 4 levels:17
1. Equivalence test for postoperative irritation (rubor,
swelling, and calor)
2. Equivalence test convalescence
3. Equivalence test rated pain
4. Equivalence test for use of analgesics.
The collective range from n1  n2  44 was recorded on
the bases of the Wilcoxon-Mann-Whitney U test where  
0.05 and   0.1 and the Mann-Whitney-U estimator 
0.70. The global significance level was determined with  
0.05. The therapeutic equivalence test was carried out on the
basis of the Wilcoxon-Mann-Whitney-U test, for which the
Mann-Whitney-U value was calculated as the lower 95%
confidence limit and compared with the equivalence limit
of 0.36 (corresponding to 1/2 standard deviation). Equivalence was considered proven when the lower margin of the
confidence interval (CI) was 0.36.18 The four levels were
ordered in terms of their significance for the study and were
tested one after another in a priori ordered sequence. The
process was terminated when zero hypothesis Ho ( nonequivalence) in relation to a group could not be rejected and
therefore therapeutic inferiority was to be assumed. After
the confirmatory test procedure had been terminated, further
test results had to be handled on a descriptive basis. For this,
the Moses CIs, which relate to the difference of the medians, were used to interpret the results.
Working with the data was done on the basis of biometrical analysis of samples (BiAS; EPSILON-Verlag,
Hochheim-Darmstadt, Germany, 2002).19

RESULTS
All 88 patients included in the study were evaluated per
protocol. No missing values were replaced.20

First level, postoperative irritation
The lower margins of the 95% CI for the individual criteria swelling ( 0.3674), calor ( 0.4106), and rubor (
0.4729) were over the critical threshold for therapeutic
equivalence of 0.36. Arnica D4 and diclofenac were thus
therapeutically equivalent (Fig. 1; Table 1).

Second level, convalescence
To determine convalescence, patient mobility was evaluated, as this is dependent on the stage of wound healing.
On the fourth day, the lower margin of the 95% CI for
convalescence was 0.4726 and thus over the confidence limit
of 0.36. Arnica is not therapeutically inferior to diclofenac.
The descriptive test for group differences indicated the
superiority of Arnica D4: On the 4th postoperative day patients in the Arnic a group were out of bed, on average, twice
as long as the patients in the diclofenac group (p  0.045;
Table 2). The comparison on the first 3 postoperative days
showed no significant differences in the groups (p for day
1  0.78, p for day 2  0.67, p for day 3  0.41).

Third level, the patients’ level of pain
The lower limit of the 95% confidence range for pain was
0.2662 on the VAS, below the CI for therapeutic equivalence of 0.36. Arnica D4 was therefore therapeutically inferior to diclofenac in relation to pain (Table 3).

TABLE 4. COURSE OF THE VISUAL ANALOGUE SCALE DETAILS RELATING
PAIN OVER DAYS 1–4 AFTER HALLUX VALGUS SURGERY (N  88)

1st day

Morning
Evening

2nd day

Morning
Evening

3rd day

Morning
Evening

4th day

Morning
Evening

Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica

Bolding signifies significant p-values.

Median

Minimum

Maximum

75
67.5
50
65
27.5
50
25
50
25
30
25
25
10
25
15
25

0
0
0
20
0
0
0
0
0
0
0
0
0
0
0
0

100
100
100
100
100
100
100
100
100
60
85
75
80
50
80
75

TO

Lower limit of Moses
confidence interval
(p  0.95)

p-value

5

0.81

25

0.012

25

0.027

25

0.031

15

0.099

15

0.089

10

0.20

10

0.18
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In accordance with the specifications for a hierarchical
group closed testing procedure for therapeutic equivalence,
the confirmatory part of the testing had to be terminated at
this point. Further statistical comparisons relating to the criteria for pain and use of medication were dealt with descriptively.
With respect to intensity of pain there were significant
differences in the groups on the evening of the first postoperative day (p  0.012) as well as in the morning and
evening of the second postoperative day (both p  0.03;
Table 4, Fig. 2). The difference of the medians at these three
points in time was 25 (i.e., at any one time the median for

21

the patients in the Arnica group was 25 VAS points higher
pain score). Furthermore, in relation to the total of all VAS
pain, the patients in the Arnica group had more pain than
the patients in the Diclofenac group (p  0.027; Table 3)

Use of analgesics
Dipidolor, Novalgin, and Tramal were used as required
for the treatment of pain, individually or combined, until
each patient was satisfied with the pain alleviation.
Each dose of analgesic was documented exactly with
amount and time of administration. The total use of the med-

FIG. 2. Course of the visual analogue scale details relating to pain over days 1–4 after hallux valgus surgery (N  88), median, percentile, maxima, and, minima.
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TABLE 5. RESULTS OF USE OF NOVALGIN, TRAMAL,® AND DIPIDOLOR® IN THE DICLOFENAC
AND ARNICA GROUPS OVER DAYS 1–4 AFTER HALLUX VALGUS SURGERY (N  88)

1st day

Dipidolor®
Tramal®
Novalgin®

2nd day

Dipidolor
Tramal
Novalgin

3rd day

Dipidolor
Tramal
Novalgin

4th day

Dipidolor
Tramal
Novalgin

Total

Dipidolor
Tramal
Novalgin

Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica
Diclofenac
Arnica

Median

Minimum

Maximum

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
20
20
0
22.5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2
4
125
160
80
100
1.5
1.00
100
160
60
60
0
0.5
120
80
40
60
0
0
120
100
20
40
3.5
5
300
320
180
220

Lower limit of the Moses
confidence interval (p  0.95)
0.0
20

p-value
0.58
0.049

0.0

0.50

0.0

0.86

0.0

0.11

0.0

0.12

0.0

0.85

0.0

0.54

0.0

0.11

0.0

1.0

0.0

0.58

0.0

0.45

0.0

0.54

20

0.11

20

0.097

Dipidolor,® Janssen-Cilag, Neuss, Germany.
Tramal,® Grünenthal, Aachen, Germany.
Novalgin,® AVENTIS-Pharma, Bad Soden, Germany.
Bolding signifies significant p-value.

ications Dipidolor (p  0.54), Tramal (p  0.1), and Novalgin (p  0.1) over 4 days revealed no significant differences between the groups. When each day was analyzed,
Tramal (p  0.05) was used in the Arnica group significantly more often on the first day. The Moses CI for the use
of Tramal was 20 on the first postoperative day. With a
certainty of 95%, the patients in the Arnica group needed
therefore an average 20 drops more Tramal than the patients
in the diclofenac group. The CIs on the other days were 0
(i.e., there was no additional consumption of medication).
The Moses interval for total use was 0 for Dipidolor and
20 respectively for Tramal and Novalgin. The patients in
the Arnica group used 20 drops more Tramal and Novalgin
over all 4 postoperative days combined (Table 5; Fig. 3).

Intolerance to medications and termination
of studies
Nine (9) of the 44 patients in the diclofenac group
(20.45%) reported intolerance, in the Arnica group 2 of the

44 patients did (4.5%) so. In individual cases, intolerance
led to termination of the study. The difference at p  0.049
was significant (Table 6; Fig. 4).

DISCUSSION
Diclofenac is standard for the therapy of postoperative
pain. A Cochrane review revealed a clear superiority to
placebo (relative benefit 3.2 CI 2.6–4.0).3 With respect to
postoperative swelling, which is especially relevant to chiropody because of the possible complications of wound
dehiscence and aberrations in the healing of wounds, diclofenac, 3 times 50 mg per day, orally, is generally recommended,15 and was significantly superior to placebo in
placebo-controlled studies for both postoperative use21 and
for post-traumatic swelling, which is subject to a similar
mechanism as postoperative swelling.2,22 A control to placebo
was therefore refused by the Ethics Commission for our study.

EFFICACY OF ARNICA MONTANA D4 FOR HEALING OF WOUNDS
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FIG. 3. Graph of the use of Novalgin,® Tramal,® and Dipidolor® in the diclofenac and Arnica groups over days 1–4 after hallux valgus surgery (N  88). Novalgin, AVENTIS-Pharma, Bad Soden, Germany. Tramal, Grünenthal, Aachen, Germany. Dipidolor, JanssenCilag, Neuss, Germany.

Due to its particular relevance to chiropody, postoperative irritation was chosen as the primary outcome parameter for the
hierarchical analysis. The equivalence limit of 1/2 standard
deviation lay clearly below the distance between diclofenac
and placebo established for postoperative pain.3

Arnica D4, 3  10 pillules per day, was equivalent to diclofenac, 3  50 mg per day, for relieving postoperative
swelling and calor. The rubor of the feet were more strongly
pronounced when Arnica D4 was used than when diclofenac
was used (p  0.049), which was assessed as a positive ef-
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TABLE 6. INTOLERANCE TO MEDICATION
AND TERMINATION OF TREATMENT

Number of patients
Diclofenac group
11 nervous disorders
14 abdominal complaints
27 abdominal complaints
36 abdominal complaints
44 abdominal complaints
58 perioral Efflorescence
65 abdominal complaints
71 abdominal complaints
82 Exanthem (rash)
Arnica group
45 abdominal complaints
56 racing heart

Termination

2nd
2nd
2nd
2nd

day
day
day
day

4th day
2nd day
2nd day
1st day

fect. As is known, diclofenac interferes in an inhibitory manner in prostaglandin synthesis and, in this way, acts as an
antiexudative and lessens the vasodilation mediated by
prostaglandin.23 It appears that Arnica D4 does not suppress
the hemoperfusion as dicofenac does, which contributes to
a more rapid healing of the wound.

On the fourth postoperative day, mobility, as an additional clinically important parameter, was even better with
Arnica D4 than with diclofenac, possibly due to this factor.
According to recent research, helenalin in A. montana inhibits NF-kappaB in the micromolar region, a transcription
factor that plays a substantial role in the inflammatory
process.24 This finding is apt, given the fact that Arnica D4
has a positive effect, particularly, on inflammatory irritation,
although the effective concentration of helenalin in Arnica
D4 is probably lower than the concentration in micromolar
units generally recognized for a drug effect. Whether and
which additional factors are responsible for the antiswelling
effects cannot be answered in this study.
According to this study Arnica D4 can be used instead
of diclofenac for the healing of wounds after foot operations. The fact that the tolerance for Arnica D4 was clearly
better than that for diclofenac speaks even more so in Arnica D4’s favor. (Table 6, Fig. 4). There is no gastroprotective therapy necessary. The costs of using Arnica D4 as
a medication are 60% less than than the costs of using diclofenac. However, patients in the Arnica group were clearly
in more pain on the first 2 postoperative days than the patients in the diclofenac group (Table 4; Fig. 2). Interestingly,
despite the clearly higher level of pain, the use of analgesics
in the Arnica group with a maximum of 20 drops of Tramal
and Novalgin over 4 days, was only slightly higher. Therefore, with the exception of day 1, the pain appeared to have
been relatively tolerable, as otherwise the use of analgesics
should have been considerably higher.
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