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Post-surgical scalp wounds with 
exposed bone treated with a plant-
derived wound therapeutic
l Objective: To evaluate the efficacy of a plant-derived wound dressing, a mixture of hypericum oil 
(Hypericum perforatum) and neem oil (Azadirachta indica), in scalp wounds with exposed bone.
l Method: A retrospective review was conducted of all patients presenting with scalp wounds with 
exposed bone following the excision of skin tumours and treated with a plant-derived wound dressings 
(1 Primary Wound Dressing; Phytoceuticals AG), from January to July 2011. Time to healing, wound size, 
area of exposed bone, ease of handling, pain and complications were evaluated.
l Results: Nine consecutive patients were analysed retrospectively. The patients’ mean age was 
81.2 ± 8.5 years (63–90 years), with a mean wound size of 13.2 ± 6.8cm2 (0.4–22.6cm2) and 6.8 ± 6.5cm2 
(0.3–20.7cm2) of exposed bone. The time to complete healing by secondary intention was 4–20 weeks. A 
rapid induction of granulation tissue was observed, which covered the entire exposed bone surface in 
six out of nine cases (67%) after 4 weeks, and showed a reduction in the mean area of exposed bone of 
95%. Dressing change was easy and without pain and there were no complications.
l Conclusion: This retrospective, non-controlled analysis suggests that ONE is a very simple to use, 
safe and potentially effective therapy for the treatment of scalp wounds with exposed bone.
l Declaration of interest: There were no external sources of funding for this study. The authors have 
no conflict of interest to declare.

scalp wounds; exposed bone; secondary intention healing; wound spray; neem oil; hypericum oil

 T
umours of the scalp, such as squamous 
cell carcinoma and dermal sarcoma, which 
require surgical treatment, are becoming 
increasingly common in an elderly patient 
population.1 Surgical treatment often cre-

ates large defects that need to be covered with flaps, 
skin grafts or left to heal by secondary intention.

Healing by secondary intention is a good treat-
ment alternative in cases where the periosteum 
remains intact. However, if the periosteum has to be 
removed, or if it dries out in the healing process of a 
skin graft or flap, wounds with exposed calvarial 
bone develop, which show no, or very slow, granu-
lation tissue formation and, therefore, are almost 
refractory to healing by secondary intention.2

Current conservative treatment options to 
enhance healing by secondary intention typically 
involve a moist wound-healing environment.3 The 
primary dressings that enable moist wound healing 
are hydrocolloids, hydrogels, alginates, foam and 
Hydrofiber dressings, and paraffin gauzes.

Even with the correct moisture balance, most 
wounds with exposed bone do not heal and require 
advanced treatments, such as bioengineered skin 
substitutes, surgical treatment or negative pressure 
wound therapy (NPWT) in combination with skin 
grafts.4 There are two common surgical options. The 
first consists of establishing a connection between 
the inner bone structures and the surface by drilling 

holes in the tabula externa,5 through which granula-
tion tissue can expand. In the second, the tabula 
externa is sanded, in order to obtain capillary bleed-
ing, or removed and the resulting defect can be cov-
ered with a dermal substitute, such as a dermal regen-
eration template or a split-thickness skin graft.6,7

The major disadvantages of these surgical treat-
ment options are the need for general anaesthesia, 
thus excluding a proportion of this often elderly and 
medically compromised population, and the high 
costs of the inpatient surgical intervention, as well as 
of other advanced therapies, such as tissue-engineered 
skin substitutes or NPWT, which may be applied con-
currently.

Recently, a new plant-derived wound therapeutic 
was introduced to the Swiss market (1  Primary 
Wound Dressing [ONE]; Phytoceuticals AG). It con-
sists of a mixture of hypericum oil (Hypericum perfo-
ratum) and neem oil (Azadirachta indica), designed 
to create a moist wound healing environment, with 
the oil layer preventing the secondary dressing from 
adhering to the wound. Furthermore, it is thought 
to have an antimicrobial effect,8 and promotes the 
regeneration of the epidermis.

Due to the simple mode of application (spray) and 
the broad mode of action, it is indicated in the treat-
ment of scalp wounds with exposed bone, with the 
intention to find an effective alternative to the exist-
ing treatment options. This study was designed to  
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retrospectively evaluate the effectiveness of this prod-
uct in this challenging wound healing situation.

Method
A retrospective review was performed on all patients 
with postoperative scalp wounds with exposed cal-
varial bone following excision of skin tumours, at the 
Department of Dermatology of the University Hospi-
tal of Zurich, Switzerland, from January to July 2011. 
All wounds had initially been treated with a split-
thickness skin graft, which did not take due to insuf-
ficient blood supply after removal of the periosteum 
or desiccation of the tissue in the healing process.

The wounds were treated with the wound thera-
peutic (ONE), applied daily on the wound and peri-
wound skin. The wound and peri-wound skin was 
then covered with a simple secondary dressing 
(non-woven gauze [Vliwasoft; Lohmann & 
Rauscher] or absorbent dressing [Primapore; Smith 
& Nephew]), without any active compound. The 
choice of the secondary dressing was based on the 
amount of wound exudate. Debridement and 
cleansing of the wound was only performed when 
necessary. Necrotic and fibrinous tissue were 
mechanically removed with scissors or a curette.

Outcomes
Treatment was continued until the soft tissue defect 
was covered by granulation tissue and secondary 
epithelialisation. Wound healing was defined as 
complete closure by secondary epithelialisation. 
The treatment period was defined as the time 
between the first application of the wound thera-
peutic and complete wound closure. Informed con-
sent for their data to be submitted for publication 
was obtained from all patients.

Patients were seen at least every 2  weeks, by a 
wound-care specialist. Before starting treatment, and 
at every clinical visit, the wounds were photographed 
together with a ruler (Fig 1) and the wound size, as 
well as the area of exposed bone, was determined 
from the photographs using measuring software 
(Synedra View). At each follow-up visit, pain (assessed 
by open-ended questions), clinical signs of infec-
tions, as well as any side effects, were recorded. 

Results
Over the study period, nine patients presented with 
postoperative scalp wounds with exposed calvarial 
bone following the excision of skin tumours; all were 
treated with ONE. All patient records included the 
required information. The patients’ mean age was 
81.2 ± 8.5 years (range 63–90 years). In four patients, 
the excised tumours were squamous cell carcinomas. 
The diagnoses of the five remaining patients were 
lentigo maligna (n=1), atypical fibroxanthoma (n=1) 
and basal cell carcinoma (n=3; Table 1).

The soft tissue defects, following the surgical 
removal of the tumours, were all located on the 
scalp. Secondary diagnoses included arterial hyper-
tension (n=5), allergies (n=1) and non-skin malig-
nant tumours (n=2). The mean size of the skin and 
soft tissue defect on presentation was 13.2 ± 6.8cm2 
(range 0.4–22.6cm2). All defects showed exposed 
bone with a mean area of exposed bone of 
6.8 ± 6.5cm2 (range 0.3–20.7cm2). 

All nine soft tissue defects were completely healed 
by secondary intention, without any further surgi-
cal or other intervention (Table 1; Fig 1). The mean 
treatment period until total re-epithelialisation of 
the wounds was 9.3 ± 4.8 weeks (range 4–20 weeks; 
Table  1). The mean wound size reduction after 
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Table 1. Case reports of patients treated with ONE

Patient	 Sex	A ge	D iagnosis	W ound size (cm2)		A  rea of exposed bone (cm2)	 Treatment
no.		  (years)										         (weeks)

				    0	 2	 4	 6	 0	 2	 4	 6 
				    weeks	 weeks	 weeks	 weeks	 weeks	 weeks	 weeks	 weeks

1	 M	 63	 SCC	 17.1	 7.7	 0.0	 0.0	 6.9	 0.0	 0.0	 0.0	 4

2	 M	 90	 BCC	 13.8	 6.3	 4.5	 0.0	 7.9	 0.4	 0.0	 0.0	 7

3	 M	 89	A typical	 10.2	 8.4	 0.75	 0.4	 0.5	 0.0	 0.0	 0.0	 10 
			   fibroxanthoma

4	 M	 89	L entigo maligna	 16.5	 7.4	 1.5	 0.0	 3.4	 1.5	 0.0	 0.0	 10

5	 F	 84	 BCC	 11.0	 6.2	 1.0	 0.2	 3.0	 0.9	 0.0	 0.0	 7

6	 M	 81	 SCC	 21.5	 12.4	 6.9	 5.6	 20.7	 9.0	 4.1	 2.9	 20

7	 M	 74	 SCC	 0.4	 0.3	 0.0	 0.0	 0.3	 0.0	 0.0	 0.0	 4

8	 M	 75	 SCC	 5.9	 4.1	 3.2	 1.5	 3.4	 1.9	 0.7	 0.0	 8

9	 F	 86	 BCC 	 22.6	 21.9	 19.6	 13.8	 15.2	 13.2	 0.5	 0.0	 14

 
M=male; F=female; 
SCC=squamous cell carcinoma; BCC=basal cell carcinoma
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4  weeks’ treatment was 9.04cm2, from a mean of 
13.2cm2 to 4.2cm2 (69%) and the mean reduction of 
the exposed bone area was 6.2cm2, from a mean of 
6.8cm2 to 0.6cm2 (97%; Fig 2 and 3).

No patient experienced severe pain during the 
entire treatment period, in particular dressing chang-
es were not reported as painful. No wound exhibited 
clinical evidence of superficial or deep infection. 
None of the patients showed signs of allergic reac-
tions and no other side effects were observed. Review 
of clinical photographs of the healed wounds showed 
a cosmetically satisfying outcome in all patients.

Discussion
The treatment of scalp wounds with exposed bone is 
very challenging, particularly when the periosteum 
is exposed,9 with moist wound healing often leading 
to unsatisfying results.

NPWT can be applied to enhance secondary 
intention healing or graft take.10–12 Some authors 
describe treatment of such scalp wounds with other 
advanced methods, such as tissue-engineered skin 
substitutes, with good results achieved with the 
application of acellular dermal matrices.13,14 How-
ever, all these treatment options are limited by 
availability and costs.

Primary surgical coverage of a scalp wound with 
flaps or skin grafts is often regarded as the favourite 
treatment option.2,15–17 However, donor site mobili-
ty, duration of the surgical procedure and general 
lack of hair growth, especially in free flap recon-
struction, remain problematic.

Further surgical options consist of establishing a 
connection between the inner bone structures and 
the wound bed by drilling holes in the tabula exter-
na.5,18 Good closure rates can be achieved with the 
application of a dermis equivalent on sanded bone, 
joined by the application of a split-thickness skin 
graft.6,7 The major disadvantage of surgical treatments 
involving the bone is the necessity of general anaes-
thesia and the risk of treatment-related additional 
medical problems in this often elderly and medically 
compromised patient population. All these effective 
therapies involve considerable costs and significant 
interference with the patient’s daily routine.19

Secondary intention healing is commonly consid-
ered painful, with a high infection rate, demanding 
extensive care and resulting in inferior cosmetic 

outcomes, but this is not substantiated in literature. 
Our case series shows that secondary intention heal-
ing is not associated with infections, pain or poor  
cosmetic results. No wound exhibited clinical evi-
dence of superficial or deep infection. Snow et al. 
reviewed 115  wounds that were managed by sec-
ondary intention healing. Only 2.7% showed signs 
of local soft tissue infection as a complication.9 Oth-
er case reports and studies on secondary wound 
healing at concave locations of the face reported 
similarly low infection rates.20,21 None of our nine 
patients suffered from severe pain.

Further advantages of secondary healing is that it 
facilitates rapid visualisation and detection of 
tumour recurrence, thus guaranteeing optimal can-
cer surveillance.22 In most cases, it is economic in 
comparison with surgical treatment methods, and 
there are no additional scars in donor sites, as with 
flap or skin-graft techniques.

It is also incorrect that secondary intention healing 
necessarily results in poor cosmetic outcome. Gohari 
et al. compared secondary intention healing with 
wound treatment with tissue-engineered  
skin substitutes, with patient satisfaction with cos-
metic outcome equally positive in both groups.23 Cos-
metically satisfying outcomes were also reported by 
other authors.15,22 Disadvantages of secondary inten-
tion healing include the prolonged period of wound 
treatment. Deficient local blood supply caused by 
previous radiation or additional disease, such as dia-
betes mellitus, further delaying wound repair.

The present retrospective non-controlled analysis 
suggests that a plant-derived wound dressing (ONE), 
is a promising therapy to support the healing process 
of post-surgical scalp wounds with exposed bone. In 
six of nine patients (67%), the bone was completely 
covered by granulation tissue after 4 weeks of treat-
ment. In seven patients (78%), the wound was fully 
epithelialised after 6 weeks. This appears superior to 
healing rates commonly seen with moist wound 
healing for wounds with exposed bone. For example, 
Becker et al.2 describe average healing times of 
13  weeks, with a simple wound-care regimen of 
hydrogen peroxide and antibiotic ointment. While 
the number of patients presented here is too small for 
a direct statistical comparison, with the exception of 
one patient who took 20 weeks for complete wound 
coverage, there seems to be a clear trend to shorter 
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Fig 1. Patient 2, a 90-year-old male, presented with a 13.8cm2 wound with exposed bone at the vertex, 40 days 
after excision of basal cell carinoma and skin grafting, (a). The same wound after 3 weeks of treatment, with 
near-complete granulation of the wound bed and partial re-epithelialisation, (b), and after 8 weeks of treatment, 
with 90% of the wound covered by epithelium and a small island of granulation tissue remaining at the centre, (c)
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healing times with the formation of granulation tis-
sue and epithelialisation within 6 weeks in seven out 
of nine patients. No additional surgery or skin graft 
was required and no clinical evidence of superficial 
or deep infection was observed.

The induction of granulation tissue formation 
was impressive, resulting in progressive filling up 
even of deep wounds and finally in re-epithelialisa-
tion. This effect may be explained by the antimicro-
bial activity of the fatty acids contained in the 
spray,8 the balanced moist environment obtained 
by the semi-occlusive layer the oil creates24 and the 
fact that the oil layer prevents secondary dressings 
from adhering to the wound.25 Therefore, cell prolif-
eration is activated and, despite the moist environ-
ment, the bacterial load remains under control. In 
addition, damage of the granulation tissue and 
regenerating epithelium during dressing change is 
prevented. This leads to improved epithelialisation 
and decreased pain during dressing change.

Grafting, artificial skin substitutes, NPWT and sur-
gical options result in considerable costs. Inhoff et 
al.19 analysed the treatment costs for complex scalp 
wounds in 52 patients, comparing three of the four 
mentioned treatment options (fascia lata, artificial 
skin substitute and NPWT). The total treatment costs 
for grafting was estimated as EUR €4475, for the arti-
ficial skin substitutes this amounted to EUR €4557, 
while NPWT generated total treatment costs of EUR 
€7521.19 The treatment duration with ONE took on 
average 9.3  weeks, or 8  weeks if one outlier case is 
excluded. The treatment duration for grafting, artifi-
cial skin substitutes and TNWP was 8.6  weeks, 
4.8 weeks and 6.9 weeks, respectively. By comparing 
these standard treatments with ONE, it can be con-
cluded that the treatment duration does not vary 
greatly compared with grafting or NPWT. Assuming 
the same cost for materials and per procedure as those 
cited by Inhoff, the equivalent average total cost to 
achieve healing with ONE would be EUR €522. This 
considerable saving in cost arises from the fact that 
patients treated with ONE did not require secondary 
hospitalisation for grafting. This example suggests 
that use of this wound therapeutic could offer  
economic advantages over alternative treatments; 
nevertheless a specific study on the comparative cost-
effectiveness of treatments will be required.

Even though with ONE a daily dressing change is 
required, the patients only visit the hospital once a 
week for a clinical control. The treatments between 
visits can be performed by the patient, the patient’s 
relatives or a home care organisation, as the dress-
ing change procedure is very simple and rapid.

Limitations
There are a number of limitations of this study. The 
study included only a small number of patients, 
recruited from a single centre, with data analysed  

retrospectively. This makes interpretation of the 
results challenging; indirect comparison with pub-
lished data on the management of such wounds has 
to be undertaken carefully, even if the characteristics 
of the wounds included in this study, and their prog-
nostic indicators, are similar to those reported in oth-
er published trials. Despite this, the results seemingly 
compare favourably with those from the literature.

Conclusion
The results of this retrospective non-controlled analy-
sis suggest that the plant-derived wound spray is clin-
ically efficacious for soft tissue defects on the scalp 
that show exposed bone. Further studies, with a larger 
population, are required to document the effective-
ness of this wound spray in a controlled fashion. n

Fig 3. Reduction in the area of exposed bone in 0–6 weeks
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Fig 2. Reduction in wound surface area in 0–6 weeks
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